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A B S T R A C T

Clozapine is the only approved treatment for Treatment-Refractory Schizophrenia. Here we describe a case series
of three hospitalized patients with clozapine nonresponse. One of them responded to clozapine after dose ad-
justments were made for an interaction between clozapine and ciprofloxacin. The other two cases remained
clozapine nonresponders despite optimizing clozapine treatment. However, both these patients responded to
other antipsychotic medications (APMs) with better tolerability than observed with clozapine treatment. This
case series focuses on diagnosing a genuine from a pseudo-nonresponse to clozapine and to consider other APMs
in genuine nonresponse before switching to invasive interventions, such as ECT.

1. Introduction

Since clozapine provides the only evidence-based treatment for
patients with treatment-refractory schizophrenia (TRS) (Manu and
Grudnikoff, 2016; Mukku et al., 2018), optimal efforts are warranted to
confirm a true clozapine non-response before giving up on clozapine
treatment. Failure to optimize treatment with clozapine may also ex-
plain a relatively high level of clozapine non-response in patients with
TRS (Manu and Grudnikoff, 2016). This is especially true in patients,
who respond unusually to the usually effective and tolerated doses of
clozapine probably due to genetic variance in clozapine metabolism
and/or drug-interactions between clozapine and concomitantly ad-
ministered medications. The most cost-effective tool to help differ-
entiate a true from a pseudo-non-response to clozapine is therapeutic
drug monitoring (TDM) with optimal clozapine response ranging from
350 to 600 ng/mL (Greenwood-Smith et al., 2003; Schoretsanitis et al.,
2018; Hiemke et al., 2018). The plasma levels may also help rule out
medication non-adherence and the clozapine/norclozapine ratio can
provide an estimate of cytochrome P450 (CYP) 1A2 enzyme status as it
primarily mediates conversion of clozapine to norclozapine (Olsson
et al., 2015). Assessment of clozapine non-adherence is one of the most
important tasks at hand before making a valid diagnosis of clozapine
non-response. Once clozapine nonadherence is ruled out, all efforts
should be focused to optimize clozapine treatment. However, many
clinicians prefer augmentation strategies even in patients with no or
modest response to clozapine. This could be due to augmentation being
a simpler and less risky process than switching antipsychotic

medications (APMs), except in situations where bone marrow toxicity
warrants clozapine discontinuation. Although augmentation strategies
with APMs, glutamate modulators and mood stabilizers have been
proposed in ultra-treatment resistant schizophrenia (Naguy and
Alamiri, 2019), a recent metanalysis reported a low quality of sup-
porting evidence for these clozapine augmentation strategies with the
possible exception of APMs (Wagner et al., 2019).

Here we describe three cases of hospitalized patients, who did not
respond to clozapine treatment and developed significant adverse ef-
fects. The first patients started responding to clozapine after dose ad-
justments were made to accommodate an interaction between cloza-
pine and concomitantly administered, ciprofloxacin. The other two
patients continued to be non-responders despite efforts to optimize
clozapine treatment. However, these clozapine non-responders did re-
spond to other APMs with significantly less adverse effects than those
observed with clozapine treatment. These cases highlight the need to
differentiate a true from a pseudo-non-response to clozapine and to
consider non-clozapine APMs as one of the options to manage clozapine
refractory schizophrenia.

2. Case history 1

A 45 years-old Caucasian female with a long-held diagnosis of
schizophrenia was switched to clozapine after being diagnosed with
treatment-refractory schizophrenia after multiple trials of APMs and
hospitalizations. While clozapine was being gradually titrated up, pa-
tient developed severe urinary tract infection and was prescribed
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500mg a day of ciprofloxacin. The urinary symptoms responded but the
patient started developing significant adverse effects, including extreme
tiredness, fatigue, sedation, blurring of vision, sialorrhea and dizziness.
Significant adverse effects along with lack of response with usually
effective clozapine dose of 300mg/day warranted request for clozapine
and norclozapine levels, which were found to be extremely high at
823 ng/mL and 200 ng/mL, respectively. The dose was gradually re-
duced to 150mg/day, which not only resolved adverse effects, but
patient’s psychosis and aggression also subsided within 2-weeks of the
dose change. In the meanwhile, UTI resolved and ciprofloxacin was
discontinued. However, within a week, patient relapsed with a sig-
nificant drop in clozapine and norclozapine levels to 203 gmL and
87 ng/mL, respectively. At which point, clozapine dose was gradually
increased back to 300mg/day with clozapine and norclozapine steady
state levels of 403 ng/mL and 189 ng/mL, respectively. In about 2
weeks patient regained her antipsychotic response along with a re-
duction in aggression without any significant adverse effects.

3. Case history 2

A 32-year-old Caucasian female with treatment-refractory schi-
zoaffective disorder, bipolar type, continued to suffer from acute psy-
chosis and significant behavioral disinhibitions despite clozapine/nor-
clozapine levels of 401/187 ng/mL) at 200mg/day for at least two
months. She also suffered from heavy sedation, drooling, weight gain,
retention of urine, and dizziness. This lack of efficacy along impairing
adverse effects led to gradual discontinuation of clozapine and con-
secutive trials with fluphenazine and ziprasidone, without improve-
ment of symptoms. Eventually, patient was gradually cross-titrated
from clozapine to iloperidone. After two weeks of 12mg two times a
day of iloperidone, staff noticed discontinuation of auditory halluci-
nations and a significant improvement in patient’s persecutory delu-
sions along with improvement in insight into illness and active in-
volvement in psychotherapy and social activities.

4. Case history 3

A 41-year-old Caucasian female with refractory schizoaffective
disorder, bipolar type continued to have significant psychosis despite
adequate treatment with several APMs and mood stabilizers. This
treatment refractoriness resulted in a clozapine trial, which also failed
despite achieving the recommended therapeutic clozapine/norcloza-
pine levels of 440/101 ng/mL at a clozapine dose of 175mg/day at
steady state. In addition to lack of efficacy, increasing level of sedation
and general malaise along with blurring of vision, constipation and
tachycardia warranted multiple unsuccessful adjustments in clozapine
dose with multiple blood draws to monitor clozapine levels, which re-
sulted in patient refusal to take clozapine anymore. The patient had to
be gradually titrated off clozapine and started on an oral dose of 3mg a
day of risperidone for efficacy and tolerability followed by a long-acting
injectable, Risperdal Consta at 25mg once every 2 weeks to address
mediation nonadherence. Within a period of 3-weeks, patient showed
dramatic improvement in her psychosis symptoms. Staff reported an
improvement in her treatment engagement, mood regulation, and in-
sight into her illness and need for the treatment.

5. Discussion

The first case illustrates how a clozapine non-responder can respond
to clozapine after necessary dose adjustments to accommodate for al-
tered clozapine levels due to a drug-drug interaction. In this case
therapeutic drug monitoring (TDM) guided appropriate dose adjust-
ments. Ciprofloxacin, a quinolone antibiotic, is known to competitively
inhibit cytochrome P450 (CYP) 1A2 enzyme (Granfors et al., 2004),
which provides primary metabolic pathway for clozapine demethyla-
tion to norclozapine (Olsson et al., 2015). Since this patient was beingTa

bl
e
1

Su
m
m
ar
y
of

pa
ti
en

t
de

m
og

ra
ph

ic
s,

di
ag

no
se
s,

tr
ea
tm

en
t
hi
st
or
y,

cl
oz

ap
in
e
re
sp
on

se
ve

rs
us

no
n-
re
sp
on

se
,
an

d
co

nc
om

it
an

t
m
ed

ic
at
io
ns
.

Pt
.
N
o.

A
ge

/S
ex

D
SM

-V
di
ag

no
si
s

C
o-
m
or
bi
d
co

nd
it
io
ns

Pr
io
r
tr
ea
tm

en
t
fa
ilu

re
s
w
it
h

m
ax

im
um

do
se
s
fo
r
at

le
as
t
4-
6

w
ee
ks

C
lo
za
pi
ne

/N
or
cl
oz

ap
in
e

Le
ve

ls
in

ng
/m

L
C
lo
za
pi
ne

re
sp
on

se
ve

rs
us

no
n-
re
sp
on

se
C
on

co
m
it
an

t
M
ed

ic
at
io
ns

1
45

yo
/

F
Sc
hi
zo

ph
re
ni
a

H
yp

er
lip

id
em

ia
,

C
O
PD

O
la
nz

ap
in
e,

ar
ip
ip
ra
zo

le
,

qu
et
ia
pi
ne

,p
er
ph

en
az
in
e

−
43

1/
20

7
w
it
ho

ut
ci
pr
ofl

ox
ac
in

−
78

0/
35

0
ng

/m
L
w
he

n
co

-
ad

m
in
is
te
re
d
w
it
h

ci
pr
ol
fl
ox

ac
in

In
it
ia
l
la
ck

of
re
sp
on

se
an

d
si
gn

ifi
ca
nt

ad
ve

rs
e
eff

ec
ts

co
nv

er
te
d
in
to

re
sp
on

se
an

d
re
du

ct
io
n
in

ad
ve

rs
e
eff

ec
ts

de
cr
ea
se
d
af
te
r
se
ve

ra
l
do

se
ad

ju
st
m
en

ts

-C
ip
ro
fl
ox

ac
in

50
0
m
g
fo
r
ur
in
ar
y

tr
ac
t
in
fe
ct
io
n
x
2
w
ks
.

2
32

yo
/
F

Sc
hi
zo

aff
ec
ti
ve

di
so
rd
er
,

bi
po

la
r
ty
pe

H
yp

er
te
ns
io
n

H
is
to
ry

of
PT

SD
Fl
up

he
na

zi
ne

,
zi
pr
as
id
on

e
−
40

1/
87

on
20

0
m
g/

da
y
of

cl
oz

ap
in
e

Su
st
ai
ne

d
cl
oz

ap
in
e
no

n-
re
sp
on

se
de

sp
it
e
op

ti
m
al

tr
ea
tm

en
t
an

d
si
gn

ifi
ca
nt

ad
ve

rs
e
eff

ec
ts
.
Ev

en
tu
al
ly

re
sp
on

de
d
to

ilo
pe

ri
do

ne
w
it
h
go

od
to
le
ra
bi
lit
y

-C
lo
na

ze
pa

m
0.
5
m
g
in

A
M

an
d

1
m
g
in

PM
fo
r

an
xi
et
y

-L
it
hi
um

60
0
m
g
a
da

y
-
H
yd

ro
xy

zi
ne

50
m
g
at

be
dt
im

e
fo
r

in
so
m
ni
a

3
41

yo
/
F

Sc
hi
zo

ph
re
ni
a

H
yp

er
lip

id
em

ia
O
la
nz

ap
in
e,

fl
up

he
na

zi
ne

,
zi
pr
as
id
on

e,
di
va

lp
ro
ex

so
di
um

,
lit
hi
um

−
44

0/
10

1
on

17
5
m
g/

da
y
of

cl
oz

ap
in
e

Su
st
ai
ne

d
cl
oz

ap
in
e
no

n-
re
sp
on

se
de

sp
it
e
op

ti
m
al

tr
ea
tm

en
t
an

d
si
gn

ifi
ca
nt

ad
ve

rs
e
eff

ec
ts
.
Ev

en
tu
al
ly

re
sp
on

de
d
to

8
m
g/

d
of

R
is
pe

ri
do

ne
w
it
h
de

ce
nt

to
le
ra
bi
lit
y

-D
iv
al
pr
oe

x
so
di
um

10
00

m
g
in

A
M

an
d
15

00
m
g
in

PM
fo
r
m
oo

d
st
ab

ili
ty

M.U. Shad, et al. Asian Journal of Psychiatry 45 (2019) 50–52

51



treated with ciprofloxacin at the time clozapine was being titrated up,
she developed toxic clozapine levels, which not only compromised its
efficacy, but also resulted in clinically significant adverse effects.
Multiple previous reports have described this interaction between ci-
profloxacin and clozapine (Sambhi et al., 2007; Brownlowe and Sola,
2008; Raaska and Neuvonen, 2000; Meyer et al., 2016). However,
clozapine dose reduction only worked while ciprofloxacin was ad-
ministered, but patient decompensated after the antibiotic was stopped
and the clozapine levels returned to baseline. Eventually, an increase in
clozapine dose to 300mg/day yielded therapeutic levels and a return in
efficacy without significant adverse effects (Table 1).

As opposed to case 1, cases 2 and 3 demonstrate efficacy on other
antipsychotic medications (APMs) after completely failing an adequate
trial of clozapine. Both cases developed significant adverse effects
without efficacy at an effective clozapine dose as determined by TDM
(Table 1). One can argue that an augmentation strategy might have
worked, but not only patients 2 & 3 lacked a response to justify aug-
mentation, but more importantly, refused to take clozapine due to ad-
verse effects or to allow blood draws for blood monitoring.

One of the reasons iloperidone may have been helpful in our second
patient is her history of post-traumatic stress disorder (PTSD).
Iloperidone is one of the most potent alpha-1 receptor blockers (Stahl,
2013), which is a mechanism that has been linked with reduction in
nighttime intrusion symptoms and improvement in sleep efficiency in
patients with PTSD (Green, 2014). This case exemplifies practical ap-
plication of psychopharmacological profile of an APM to a patient co-
morbid symptom profile.

In our third case, it was risperidone that worked well. However, it is
difficult to explain response to risperidone and not to a drug like clo-
zapine, which is still considered a gold standard to manage TRS (Mauri
et al., 2014). A theoretical explanation might be that our patient needed
higher and more sustained blockade of D2Rs with risperidone than
offered by clozapine (Mauri et al., 2014). In addition, risperidone, due
to significantly lesser blockade of histamine and muscarinic receptors
than clozapine is better tolerated and is less likely to result in adverse
effects as commonly reported with clozapine, such as blurring of vision,
constipation, tachycardia, heavy sedation and general malaise (Mauri
et al., 2014).

The findings from this brief report are based on only three patient
cases and should be interpreted with caution. In addition, the outcome
of the trials is mostly relied on self-reports, or qualitative assessment by
the patient care team lacking systematic and quantitative measurement
of psychosis, such as the Positive and Negative Syndrome Scale (Kay
et al., 1987). Nevertheless, to our knowledge, this is one of the few case
series to underscore the need to identify a true versus misperceived
clozapine non-response utilizing TDM. It is also rare to see reports of
patients with clozapine non-response responding to other APMs. As
reflected by case 2 & 3, a therapeutic response can be enhanced if a
non-clozapine APM is matched with a patient’s symptom profile and
comorbidities.

6. Conclusion

This report illustrates diagnosis and management of clozapine non-
response in three treatment-refractory cases with different outcomes,
one of which actually converted into a responder after dose-adjust-
ments were made using TDM, while the other two remained non-re-
sponders until switched to other APMs. Therefore, not only it is im-
portant to optimize clozapine treatment before labelling a non-
response, but also not to give up on other APMs, which can be effective
in some treatment-refractory patients before more invasive treatments,

such as ECT are considered.
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