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BACKGROUND: Debilitating symptoms of schizophrenia often persist after 
sustained treatment with atypical antipsychotics. To date, clozapine has 
been the most effective of the atypical antipsychotics; however, negative 
symptoms may persist, indicating a critical need to develop augmenting 
treatment approaches.

METHODS: A retrospective chart review evaluated outcomes for 5 young 
adult inpatients with treatment-resistant schizophrenia who were pre-
scribed off-label oxytocin (OT; 10 IU/sublingual, 1 time per day, to 20 
IU/sublingual, 3 times per day) after their therapeutic response to clo-
zapine plateaued (dose range: 200 to 600 mg). The augmented treatment 
was well tolerated and continued for at least 1 year after discharge from 
the hospital, with continued outpatient follow-up by the treating psychia-
trist. Evaluation included the Positive and Negative Syndrome Scale and 
clinical review based on both self and parent/guardian reports.

RESULTS: The augmentation of clozapine with sublingual OT in young 
adults with treatment-resistant schizophrenia appeared to reduce nega-
tive symptoms, maintain lowered positive symptoms, and increase occu-
pational and social functioning (eg, return to work or school), as noted by 
family members.

CONCLUSIONS: Future controlled, prospective studies should investigate 
the possibility that OT can significantly reduce negative symptoms of 
chronic psychotic illnesses that are inadequately responsive to clozapine 
or other antipsychotic medications alone.
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INTRODUCTION

Atypical antipsychotic medications reduce positive 
symptoms of schizophrenia (eg, hallucinations, delu-
sions, disorganized speech), but they are far less effective 
for treating negative symptoms (eg, flat affect, concrete 
thought, avolition).1 It is important to reduce impairing, 
and frequently distressing, positive symptoms. However, 
negative symptoms, which typically precede the onset of 
positive symptoms, function as prognosticators of clinical 
outcomes.2,3 Clozapine is thought to be the most effective 
of the atypical antipsychotic medications, although its 
mechanisms of clinical effectiveness may not be clear.4,5 
Nonetheless, even with clozapine and other atypical anti-
psychotics, negative symptoms often persist, indicating a 
critical need to augment treatment approaches. 

Recent studies suggest that oxytocin (OT) may sig-
nificantly improve social cognition in patients with psy-
chotic disorders.6,7 Intranasal OT adjunct to standard 
antipsychotics has been reported effective in significantly 
reducing schizophrenia symptoms.8-10 This medication 
combination appears to be safe and tolerable,11-13 and 
improves interpersonal relationships, prosocial behav-
iors (eg, generosity, affiliation, empathy), and social 
cognition.12,14-16 In a meta-analysis, Bürkner et al17 found 
intranasal OT had a significantly larger effect on higher-
level social cognition (eg, mentalizing, theory of mind) 
compared with low-level social cognition (eg, social cue 
perception). Two additional studies found that intranasal 
OT reduced negative symptoms and increased higher-
level social cognition in males with schizophrenia, and 
this improvement was associated with increased quality 
of life and social functioning.18,19 

The current case series reviews 5 treatment-resis-
tant (ie, documented history of repeated insufficient 
response to standard antipsychotic treatment) young 
adult patients with schizophrenia who were treated 
initially with clozapine within a transitional living pro-
gram of a psychiatric hospital and followed in ongoing 
outpatient treatment. After the effectiveness of clozap-
ine treatment plateaued, off-label sublingual OT was 
added and titrated to appropriate levels to augment 
clozapine treatment. Sublingual OT was selected to 
mitigate the risk of triggering substance use in the case 
series patients, many of whom had a significant history 
of intranasal drug use. Patients were followed after dis-
charge for >1 year to evaluate the therapeutic effects of 
the combined treatments. 

METHODS

Clinical data were extracted through a retrospective 
medical chart review of 5 patients admitted to a psychi-
atric hospital’s transitional living program for schizo-
phrenia between May 2013 and September 2017. All 
patients were treated by the first author (RM) during 
and after their hospitalization. All patients self-reported 
past illicit substance use and had a secondary or ter-
tiary diagnosis of a substance use disorder. The female 
patient was not pregnant.

Demographic and illness characteristics, diagnoses 
(DSM-5 criteria), clozapine plasma levels, and family 
history were recorded and independently confirmed 
by the second author (FB), who managed the data on 
a password-protected Microsoft Access database cre-
ated specifically for this study. Protected health infor-
mation from the original charts was de-identified, and 
individuals were assigned an arbitrary research number 
and entered into the database by a research assistant. 
The Positive and Negative Syndrome Scale (PANSS) 
was used to assess symptom changes and was admin-
istered by a clinician (RM or AG) experienced in using 
this scale. Additionally, all individuals were followed up 
with routine laboratory examinations, including com-
plete blood counts, comprehensive metabolic panels, 
and clozapine plasma levels. The TABLE lists psychomet-
rics and plasma levels. 

All patients in this case series were treated with 
sublingual OT. The proprietary blending of ingredients 
for the sublingual OT was created by Belmar Pharmacy 
(Colorado, USA) in compound and was blended in tab-
let machinery to compress the powder into the desired 
weight. Dosages started at 10 IU/d and were titrated 
under the supervision of the lead psychiatrist (RM). 
Prior to administration of OT, a multi-step process 
was incorporated to ensure patients were informed. 
First, the treatment team unanimously agreed that the 
patient had reached a plateau with the current treat-
ment. Second, conversations were held with the patient, 
family/guardians, and team regarding augmentation 
with OT. Third, patients signed a consent form that dis-
cussed the potential risks of OT and its off-label use. 
Written consent was obtained from all patients for the 
publication of their cases and any potentially identify-
ing information. Exempt approval was granted through 
Yale School of Medicine’s Institutional Review Board 
(IRB #2000022456). 
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RESULTS

Case 1
A 20-year-old white male with a 2-year history of schizo-
phrenia had failed trials of aripiprazole, olanzapine, and 
risperidone, and continued to experience active audi-
tory and visual hallucinations, concrete thinking, and 
difficulty with eye contact. His PANSS score improved 
from 130 at admission to 89 while taking clozapine, 250 
mg/d. Although the patient’s hallucinations subsided, 
he continued to lack motivation, spontaneity, and 
abstract thought. 

Because he persistently demonstrated these nega-
tive symptoms after a 6-month residential stay, 30 IU/d 
of OT was prescribed while the patient lived at home 
and continued outpatient treatment with the first author. 
On this augmented treatment, the patient’s clinical state 
improved dramatically. He displayed increased energy, 
relatedness, and motivation. The patient began to inter-
act more with his family, remembering birthdays and 
buying gifts for the first time since the onset of his schizo-
phrenia. After 5 months of OT being added to clozapine, 
the patient spoke more spontaneously, spent time with 
others, was able to watch television, and participated in 

TABLE 

Psychometrics and plasma levels

Case 1 Case 2 Case 3 Case 4 Case 5

Previous antipsychotics 

Aripiprazole, 
olanzapine, 
risperidone

Lurasidone, 
quetiapine, 
olanzapine, 
risperidone

Quetiapine, 
aripiprazole, 
olanzapine, 
risperidone

Risperidone, 
olanzapine, 
aripiprazole, 
asenapine

Risperidone, 
olanzapine, 
aripiprazole 

PANSS 
score

Admission  

 Positive 31 14 16 25 18

 Negative 33 28 26 26 27

 General 66 55 59 69 54

 Total 130 97 101 120 99

Clozapine introduced

 Positive 17 12 10 12 13

 Negative 26 21 16 17 20

 General 46 35 40 41 36

 Total 89 68 66 70 69

Clozapine with oxytocin  

 Positive 9 9 8 9 7

 Negative 19 15 11 12 10

 General 34 23 29 23 22

 Total 62 47 40 44 39

Clozapine Initial dosage (mg/d) 25 25 25 25 25

Therapeutic dosage (mg/d) 250 200 350 600 200

Blood levels 375 mcg/L 110 mcg/L 350 mcg/L 200 mcg/L 217 mcg/L

Length of time taking 
clozapine (months)

7 9 6 6 7

Oxytocin Initial dosage (mg/d) 10 10 10 30 10

Therapeutic dosage (mg/d) 30 60 60 60 60

PANSS: Positive and Negative Syndrome Scale.
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social mealtimes. At follow-up, the patient continued to 
gain insight, spent even more time with his family, and 
was able to obtain and maintain a part-time job. At 24 
months after initiation of OT, the patient’s parents con-
tinued to report that their son had made significant and 
noticeable improvements in social relationships and 
affective expression. His most recent PANSS score was 62.    

Case 2
A 21-year-old white male presented with hallucinations, 
paranoid delusions, disordered thought, and social iso-
lation. He had been attending college but withdrew due 
to an inability to maintain his academic performance. 
Psychotic symptoms had emerged in the context of his 
heavy substance use—predominantly cannabis, but also 
alcohol and stimulants. Four antipsychotic trials (lurasi-
done, quetiapine, olanzapine, and risperidone) failed to 
control symptoms, as indicated by his PANSS score of 97. 
After 200 mg of clozapine was administered, the patient’s 
hallucinations stopped, and beneficial effects on some of 
his negative symptoms were noted. The patient returned 
to school part-time and to competitive diving, but still 
remained asocial. 

After a trial of OT (20 IU 3 times per day), there was 
a dramatic improvement in his social behavior and aca-
demic success. While followed on an outpatient basis, he 
began dating, engaging in social activities, and attend-
ing college full-time, ultimately graduating. The patient 
noted significant gains in satisfaction with life, while 
his parents also reported remarkable improvement. His 
most recent PANSS score was 47.

Case 3
A 26-year-old white male who developed a psychotic 
illness while at college in the context of daily substance 
use (eg, cannabis, stimulants, opiates, hallucinogens, 
alcohol) became more withdrawn and isolated, and 
eventually dropped out. He was in treatment at several 
facilities; however, multiple medication trials (quetia-
pine, aripiprazole, olanzapine, and risperidone) failed 
to reduce severe psychotic symptoms, including visual 
hallucinations and prominent auditory hallucinations 
involving constant negative commentary regarding his 
behavior. His initial PANSS score was 101. The patient 
was admitted in a socially withdrawn state with little 
spontaneous behavior, but he was remarkably articulate 
and did not show signs of a formal thought disorder. He 
was tortured by his symptoms and did not view his life 

as worth living; he reported that he used drugs to escape 
his pain.

A trial of clozapine (up to 400 mg) was started, and 
his hallucinations began to decrease by 90%, accord-
ing to the patient’s estimate, and he took part in more 
social activities. An additional antipsychotic, thiothix-
ene, 2 mg/d, was added with some additional decrease in 
auditory and visual hallucinations, and armodafinil, 200 
mg/d, was added with some positive effects on sustained 
attention. However, after discharge the patient continued 
to suffer from low energy, avolition, and marked difficulty 
socializing. Oxytocin (20 IU 3 times per day) was added, 
and within days the patient made significant improve-
ments (eg, he reported that he could now attend and 
participate in Alcoholics Anonymous [AA] meetings and 
speak in public with less anxiety). After a few weeks of OT, 
the patient registered for summer college courses, ful-
filled the 4 remaining required semesters, and graduated 
cum laude. He still experiences recurrent, mild psychotic 
symptoms when under stress, but he has demonstrated 
remarkable and sustained improvement, including full-
time employment. His most recent PANSS score was 40.

Case 4
A 21-year-old white male who excelled at sports suf-
fered from multiple concussions, after which he began 
to use drugs and alcohol. His family reported that a 
difficult romantic breakup preceded an initial hospi-
tal admission for depression. During his first semester 
of college, the patient’s use of cannabis, alcohol, and 
stimulants increased, and he became withdrawn, iso-
lated, and unable to function. He was admitted to a 
psychiatric hospital with auditory hallucinations and a 
marked thought disorder. He failed to respond to several 
antipsychotic medication trials (risperidone, olanzap-
ine, aripiprazole, and asenapine) and lithium and was 
experiencing hallucinations, marked concreteness of 
thought, and blunted affect. His PANSS score was 120. 
When clozapine was started at 25 mg/d and increased 
to 600 mg/d over 8 weeks, his PANSS score decreased to 
70, but poor social adjustment and low motivation con-
tinued. He was discharged from the hospital to return 
home and maintained sobriety, but he was unable to 
work or attend school. 

After consultation with his parents, 6 months 
after starting clozapine, OT, 30 IU 2 times per day, was 
added. His parents noted a remarkable change within 1 
week. His speech became more fluid, his thoughts were 
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coherent and flowing, he attended family functions, and 
his outlook became increasingly bright and social with 
less anxiety. He reported, “I am now a fan of my own life.” 
He returned to college, began pursuing his degree, held 
part-time jobs, and joined clubs. The patient’s PANSS 
score at follow-up was 44.  

Case 5
A 21-year-old female college student was admitted while 
experiencing psychosis, extreme paranoia, anxiety, and 
intense fear. She was intoxicated almost daily with alco-
hol and cannabis, and had failed treatments with ris-
peridone, olanzapine, and aripiprazole. While receiving 
treatment with antipsychotic medication, she remained 
frightened, anxious, and labile; her PANSS score on olan-
zapine, 25 mg/d, was >120. She then started clozapine 
over a 6-week period (at 200 mg/d), during which her 
PANSS scores decreased into the 60s, and she was able 
to maintain sobriety, complete a dialectical behavior 
therapy program, and return to college. Over the next 6 
months of outpatient treatment, she improved dramati-
cally and was able to finish school, but continued to be 
socially isolated. She lived at home, went to AA meetings, 
and maintained sobriety, but was unhappy. 

She was started on OT at 10 IU/d, titrated up to  
60 IU/d. After only 1 week taking OT, she became 
brighter and more social. For the first time, she was able 
to speak at AA meetings. She applied for a job and got 
an internship. Her parents reported to the psychiatrist, 
“She is completely changed. She is returned to us.” The 
patient said, “I’d always felt I was not real, fully real, like 
other people, that I was never related. Now I see that I 
am just like other people. I can be happy.” She contin-
ued to improve with clozapine and OT over the suc-
ceeding 12 months, with a most recent PANSS score of 
39, and now works as a writer.   

DISCUSSION

In each of the above cases, the addition of sublingual OT 
to clozapine appeared to further modulate treatment-
resistant symptoms of schizophrenia. Although each 
patient had some success with clozapine alone (par-
ticularly with positive symptoms), OT appeared to help 
reduce negative symptoms. Patients, their families, and 
treatment program staff all noted marked improvements 
in anxiety, relatedness, and school or work functioning. 

Oxytocin’s potential influence on prosocial human 
behavior has significant implications for clinical use, 
particularly for psychotic illnesses and other disorders  
(eg, autism spectrum disorders) characterized by signifi-
cant social deficits.20,21

A significant proportion of patients with schizo-
phrenia do not fully respond to the medications avail-
able in our therapeutic arsenal.4,22 The putative action 
of OT in the patients described in this case series 
may point to an intervention of real impact on long-
term progress, as well as increasing life satisfaction in 
young adults with treatment-resistant schizophrenia. 
Research examining the effects of exogenous OT on 
social cognition and prosocial behavior in humans has 
grown nearly 4-fold in the past decade.23 This qualita-
tive report of a case series of patients treated with OT 
augmentation of clozapine suggests ample potential 
for increasing the quality of life for patients suffering 
from psychotic illness. The underlying mechanisms 
that produced the impressive benefits seen in the 
patients in this case series are unknown, although it 
has been suggested that OT may interact with clozap-
ine specifically.11

Studies have demonstrated the effectiveness 
of OT in the treatment of schizophrenia, yet critical 
questions remain as to the mechanisms of therapeu-
tic action. Quintana et al24 outlined in scholarly detail 
the complexity of structures and pathways that may be 
instrumental in OT’s modification of behavior. It must 
be noted that sublingual OT is not likely to be pre-
cisely equivalent to intranasal administration, which 
has been utilized by most other investigators. It may 
not impact the same site of action nor plasma levels 
of the hormone. In fact, it is possible that sublingual 
OT may achieve plasma levels more aligned with eas-
ily absorbed medications.25 The therapeutic effects of 
intranasal OT may not be due to direct action through 
the nasal mucosa, but due to direct peripheral nerve 
stimulation or absorption into the venous vasculature 
and general circulation.24 Therefore, the therapeutic  
action of OT in behavioral studies may be due to:  
(1) Action on peripheral targets (ie, the gastrointestinal 
system, heart, and kidneys),26 (2) Feedback of periph-
eral action to the CNS (ie, by way of the vagus nerve or 
other afferents), (3) Direct action of OT on brain stem 
structures (ie, nucleus of the vagus nerve either deliv-
ered by vasculature or neural feedback), (4) Activation 
of OT receptors in the CNS (ie, nucleus accumbens, 
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where positive interactions between OT and dopamine 
[DA] have been described).27

Further difficulties in understanding OT’s therapeu-
tic action include not knowing the central or peripheral 
site of effect,28 the interplay of environmental variables 
(eg, stress, hypertension),29 the half-life of OT in the 
bloodstream,30 the lack of effective dose-response stud-
ies, and controlling for peripheral effects of the medi-
cation.31 Difficulties in understanding the effects of OT 
are compounded by the variability of replicating results 
across research groups.29-33

Guastella and MacLeod32 and Guastella et al28 
addressed the complex factors involved in the absorp-
tion of intranasal OT. Previous work has shown that 
levels of OT in the cerebrospinal fluid (CSF) may dif-
fer between CSF and plasma.29 Moreover, OT has a 
relatively short half-life in the blood, estimated to be 
between 3 and 9 minutes, meaning that the timing of 
plasma level measurements is a critical variable in clini-
cal studies.30 The earliest research of the positive effects 
of OT in schizophrenia utilized IV administration.34 This 
route would most likely generate a higher and more 
concentrated plasma level than intranasal administra-
tion,28 in which maximal plasma levels occur approxi-
mately 40 minutes after usage, which is possibly critical 
for the positive clinical effects.35 Given the complexity 
of absorption using intranasal OT, there is a need for 
more refined studies regarding the basic mechanisms of 
delivery and action.

Limitations
While reports of the possible use of OT for negative 
symptoms of schizophrenia are exciting, there are sig-
nificant limitations to the current study. First, the sam-
ple consisted of high-functioning young adults with 
substance-induced or substance-exacerbated psycho-
sis. Second, this subset of patients was selected by the 
first author due to their substantive exposure to treat-
ment over an extended time. Third, patients may have 
benefitted from the extra attention provided by a non-
blind treatment team eager to see positive results of a 
novel treatment. Fourth, there were no putative markers 
of patient adherence to the OT, and it remains unclear 
how much OT reached the nervous and endocrine sys-
tems.28 In fact, it is not known if the positive effects of 
OT are due to CNS or peripheral action. However, the 
possible implications of Liu and Wang’s work27 for the 
current observations is intriguing. In an animal model, 

the authors noted that pair bond formation in female 
prairie voles (Microtus ochrogaster) required activation 
of both DA and OT receptors in the nucleus accumbens. 
The present case series suggests improved social and 
academic functioning in patients with schizophrenia 
receiving clozapine and OT. This positive interaction 
must be accounted for because antipsychotic medica-
tions are usually thought of as DA blockers.

The mechanisms of clozapine’s ability to improve 
symptoms in patients with schizophrenia has been 
a topic of speculation for decades.36 Clozapine has a 
complex receptor pharmacology; it is not only a D2 
blocker, but it also interacts with D1, 5HT2A, 5HT2C, 
5HT3, alpha 2, histaminergic H1, and muscarinic M1 
receptors. Unlike most other antipsychotic medica-
tions, clozapine has a relatively low occupancy of DA D2 
receptors, along with a high DA D1 occupancy.37 Also, 
Tauscher et al38 have speculated that the D1 occupancy 
by clozapine may be agonistic in the prefrontal cortex. 
There are forebrain areas that are rich in both D1 and 
OT receptors that may be the sites of interaction of DA 
and OT facilitation of the observed clinical results.39 It is 
important to consider the possibility that OT may show 
similar benefits for negative symptoms when combined 
with other antipsychotic medications. 

CONCLUSIONS

In summary, our case series suggests impressive clinical 
and functional benefits observed in 5 patients treated 
with sublingual OT augmentation of clozapine. While 
this case series cannot establish that OT produced the 
clinical improvements, it does suggest the need for 
future research to evaluate the effect of sublingual OT 
on negative symptoms and functional life outcomes 
of patients with schizophrenia. Such research should 
include a demonstration that sublingual OT is bioavail-
able and can reach the brain. It should also include a 
double-blind, placebo-controlled, randomized trial of 
OT augmentation of clozapine and other antipsychotic 
agents. ■
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