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Abstract

Clozapine-induced neutropenia occurs in 3-5% of individuals treated with clozapine. Current US
guidelines require interruption of clozapine when the absolute neutrophil count (ANC) drops
below 1000 cells/mm3. There is minimal available guidance for what dosing schedule to use when
restarting clozapine after an episode of neutropenia. Here, we present a case of a 50-year-old
Caucasian female with a history of schizoaffective disorder who was successfully rechallenged on
clozapine one month after developing clozapine-induced neutropenia (ANC 600 cells/mm3). To
understand published re-titration rates of clozapine after neutropenia, we conducted a literature
review using a using the PubMed database and found only seven case reports that unambiguously
reported a clozapine dosing schedule during re-challenge. All were successful except one, a case
of clozapine rechallenge after agranulocytosis. Including this case presentation, six out of eight
cases restarted clozapine more cautiously than recommended by the US guidelines for a new
clozapine initiation. We cannot comment what role a slower or more rapid titration plays in a
successful rechallenge after neutropenia with the available evidence. We encourage researchers to
publish their dosing schedule in detail after an episode of neutropenia or agranulocytosis.
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Introduction

The median incidence of schizophrenia is 15.2/100,000 persons (1) and treatment resistance
is estimated in 20-30% of cases (2). Clozapine is the only antipsychotic medication with
unique efficacy in treatment resistant schizophrenia (3, 4). However, clozapine has several
notable hematologic side effects with neutropenia, defined as an absolute neutrophil count
(ANC) <1500 u/L(5), occurring in 3-5% of patients (6, 7). Agranulocytosis, defined as an
ANC <500 u/L (5), occurs in 0.38 — 0.91% of individuals in the first year of treatment (8-
10). It has been hypothesized that clozapine-induced neutropenia and clozapine-induced
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agranulocytosis have different mechanisms (11, 12). When clozapine was commercially
released in the United States in 1990, the Food and Drug Administration (FDA) developed a
registry and mandated routine monitoring of white blood cell counts (WBC) and ANC for
individuals prescribed clozapine. This registry reduced mortality from agranulocytosis by
approximately 92% (13). Yet, prescriber concerns remain about hematologic side effects
(14) and utilization of clozapine remains low in the US (15).

Clozapine-induced neutropenia and its management has important implications for a
patient’s medical and psychiatric stability. In 2015, the FDA released new guidelines (Table
1) requiring only ANC monitoring, changing the lowest ANC needed to start clozapine, and
developing an algorithm for individuals with benign ethnic neutropenia (5). Under the
current guidelines, treatment with clozapine must be interrupted when the ANC drops below
1000 cells/mm3 (for individuals without benign ethnic neutropenia). However, abrupt
discontinuation can lead to an exacerbation of psychosis, a clozapine withdrawal syndrome,
and potentially catatonia (16-18). Prescribers find themselves grappling with starting
another antipsychotic or considering a re-challenge of clozapine after neutrophil counts have
improved in circumstances of discontinuation. Whiskey and Taylor (19) recommended that
restarting clozapine after neutropenia be contemplated on a case by case basis, with
consideration to 1) possible drug interactions known to depress bone marrow function, 2)
concurrent medical conditions that may cause neutropenia, and 3) the presence of benign
ethnic neutropenia. Yet, there is little practical guidance for how long to wait before re-
starting clozapine or at what rate to titrate clozapine after an episode of neutropenia or
agranulocytosis. Here, we present a case of a successful re-challenge on clozapine after an
episode of clozapine-induced neutropenia, and we review the literature on the re-titration
rate after clozapine-induced neutropenia and agranulocytosis.

Case Report

L.F., a 50-year-old Caucasian female, with a long standing history of schizoaffective
disorder, depressed type and hypothyroidism who presented to our inpatient facility for
persistent auditory hallucinations, delusions, suicidality, and intermittent catatonia. In the
three months prior to presentation, she had four psychiatric hospitalizations for
decompensated psychosis and one life-threatening suicide attempt. On initial presentation to
our facility, the patient’s mental status examination was remarkable for severe
disorganization, paranoia, response to internal stimuli, and endorsement of auditory
hallucinations. Per the patients personal care home owner, the patient had decompensated to
such an extent as to be unable to care for herself. Due to failures on numerous prior
antipsychotics (including quetiapine, risperidone, ziprasidone) the patient was started on
clozapine. Olanzapine 5mg nightly was used to bridge the clozapine titration and the
patients remaining home medications, fluoxetine 40mg daily, mirtazapine 30mg nightly, and
levothyroxine 50mcg daily were continued. The initial clozapine titration was conducted on
an inpatient service and was well-tolerated. During this time the patient was titrated from
25mg to 300mg through the course of 2.5 weeks. Once discharged the patients titration
continued, and she was stabilized on a regimen of clozapine 600 mg nightly, fluoxetine 40
mg daily, mirtazapine 30 mg nightly, and levothyroxine 50 mcg for hypothyroidism. Three
months into her treatment, the patient had a decline in ANC from 2700 cells/mm3 to 1700
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cells/mm3, and due to guidelines at the time her labs were monitored twice-weekly until
rebounding to over 2000 cells/mm3, which occurred after fourteen days. Six months after
starting clozapine, mirtazapine was discontinued due to improvement in affective symptoms.
She remained out of the hospital vastly improved. Nine months after starting clozapine, the
patient remained on weekly monitoring with weekly blood draws due to the decline in her
ANC at three months. At this time the patient had another, more abrupt, decline with her
ANC dropping to 1300 cells/mm?3 as compared to 4400 cells/mms3 the week prior. Per the
guidelines at the time, clozapine was stopped, however the patients remaining medication,
including fluoxetine 40mg daily and levothyroxine 50mcg daily, were continued. Infection
was ruled out by clinical interview and normal vitals. Due to the patients recurrent psychotic
symptoms olanzapine 10mg daily was started on the second day after clozapine
discontinuation. At the time the patients ANC was 1200 cells/mm3, though had dropped to a
nadir of 600 cells/mm3 the day after olanzapine initiation. Despite this drop olanzapine was
continued. ANC levels started to climb with the patient achieving a low normal value (1800
cells/mm3) ten days after the nadir. Three weeks into the discontinuation of clozapine, our
patient continued to have poorly controlled psychotic delusions and hallucinations, and
olanzapine was increased from 10mg to 40mg over the following month. Three months into
the discontinuation of clozapine, she remained severely psychotic with continued auditory
hallucinations, delusions, disorganization, and worsening negative symptoms.

Given the severity of her symptoms, suicide attempt within the past year, previous failures
on other antipsychotic medication, and current failure of olanzapine, re-challenge of
clozapine was pursued. After extensive discussion with Ms. L.F., who was in agreement, she
was readmitted to the hospital in order to re-titrate clozapine under direct monitoring. The
day of clozapine initiation the patient’s ANC was 3000 cells/mms3. Clozapine was advanced
at a rate of roughly 12.5mg/day, occasionally holding the dose steady for 2—3 days to assess
for response, prior to increasing the next dose. Three days into the start of clozapine titration
the patients ANC had declined to 1800 cells/mm3 and as a result lithium carbonate was
started and continued at 900mg daily for its leukocytotic effects. Throughout the hospital
titration, the ANC ranged from 1800 to 5100 cells/mm3. After 2 weeks of inpatient
clozapine titration reaching a total of 75 mg at bedtime, the patient’s symptoms had showed
improvement with decreased disorganization and hallucinations, as well as reduced
voluntary expression of delusional content. She was then discharged to outpatient services
with continued titration at a rate of roughly 25mg/week. Please see Figure 1 for the
relationship between clozapine dose and ANC levels. To date, L.F. has been on clozapine for
2 years, has reached a dose of 450 mg at bedtime, and has had ANC levels consistently
above 3500 cells/mm3. Her delusions and hallucinations are under good control, although
still present. Olanzapine was slowly tapered off and she remains on lithium 900 mg daily,
fluoxetine 40mg daily, and levothyroxine 50mcg daily. The clinical evaluations, including
vitals, physical exams, and laboratory evaluations, including complete blood counts, basic
metabolic panels, lithium levels, and thyroid function testing have been unremarkable
throughout the course of her care.
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Discussion

The case presented is an example of a successful rechallenge of clozapine after neutropenia.
Previously reported risk factors for neutropenia include duration of time on clozapine (20),
previous instances of neutropenia (21), and genetic factors such as higher frequencies of
ABCB1 3435TT, and homozygosity for GSTT1"!! (22). Concurrent sodium valproate use
with clozapine has mixed evidence as a risk factor for neutropenia (23, 24). Other
antipsychotics also carry a risk of neutropenia; a recent Icelandic study demonstrated an
equivalent risk of neutropenia from clozapine in comparison to other antipsychotics (25).
Amongst antipsychotics that can cause neutropenia, our patient had a trial of olanzapine
subsequent to her initial development of neutropenia. With the start of olanzapine the
patient’s ANC declined further, however, her ANC recovered within a total of 10 days,
which is slightly less than 10.5 days; the median time to neutrophil recovery following
clozapine-induced neutropenia/agranulocytosis (26). Nonetheless, in selecting
antipsychotics for treatment of patients recovering from clozapine-induced neutropenia or
agranulocytosis, clinicians should be cautious and restrict their use of agents with a
documented history of neutropenia, such as olanzapine (27). In addition to olanzapine
potentially exacerbating or protracting the patients neutropenia, we considered two other
concurrent medications, fluoxetine and mirtazapine, that could have theoretically contributed
to neutropenia (28, 29). However, neutropenia due to fluoxetine has been rarely reported and
mirtazapine was discontinued three months prior to L.F. developing neutropenia. The US
clozapine prescribing information provides guidance for how to initiate or restart clozapine
for patients without neutropenia. For a new clozapine start, it is recommended to start
clozapine at 12.5 mg daily or twice daily, and increase the dose by 25 to 50 mg per day, if
tolerated, targeting 300 to 450 mg per day by the end of two weeks (30). If treatment is
discontinued (2 or more days since the last dose), clozapine can be re-initiated at 12.5 mg
once or twice daily, and if well-tolerated, the dose can be increased to the previous
therapeutic dose more quickly than recommended for initial treatment (30). However, there
is no specific information for how to re-titrate clozapine after neutropenia or
agranulocytosis.

To address this gap, we conducted a search of PubMed from inception to December 5, 2017
using MESH terms “clozapine” AND “rechallenge”, “clozapine” AND “after” AND
“neutropenia”, “clozapine” AND “after” AND “agranulocytosis”, “clozapine” AND
“rechallenge” AND “agranulocytosis”, and “clozapine” AND “rechallenge” AND
“neutropenia”. The search resulted 467 articles, with 31 relevant to rechallenge after
neutropenia or agranulocytosis. Three were systematic reviews (31-33), four were
retrospective analysis (34-37), and 24 were case reports (38—61). In all, these reports
represented 146 unique patients, of whom 37 (25%) failed rechallenge, comparable to
previous rates (31). Only seven studies, all case reports, unambiguously reported clozapine
re-titration dosing schedules during rechallenge (39, 49, 50, 53, 56, 57, 59). Refer to Figure
2 for a comparison of published titration speeds. Five were cases of rechallenge after
neutropenia (ANC <1500 cells/mm?3) and two were cases of rechallenge after
agranulocytosis (ANC<500 cells/mm3). Only one of the seven cases, an individual who had
previously developed agranulocytosis, failed rechallenge (56). Time between prior blood
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dyscrasia and rechallenge was provided for five cases and ranged from 4 days to 4 years.
The one failed case was rechallenged after 4 years.

Detailed re-titration rates were rarely published after episodes of neutropenia or
agranulocytosis from clozapine. Of those published, each case re-titrated clozapine either at
the rate recommended by the FDA for a new clozapine initiation (n = 2) or more cautiously
(n =5). No cases exceeded the rate indicated by the FDA for a new clozapine initiation.
Since there was only one failed rechallenge in the context of agranulocytosis (and none for
neutropenia), we cannot comment if a slower titration speed is safer than a more rapid
titration. The one individual that developed agranulocytosis after rechallenge was initially
titrated slowly, but was later increased 200mg to 300mg over one day, and developed
agranulocytosis shortly thereafter.

It is difficult to speculate from the available evidence what role the titration speed played in
the eventual success or failure after re-titration. More research is needed both on this subject
and on the appropriate time delay to restarting clozapine after an episode of neutropenia or
agranulocytosis. Additionally, six cases out of seven cases in our analysis reported use of
either lithium or G-CSF to increase the ANC (39, 46, 49, 56, 57, 59), clouding the role of
the titration speed. Lithium and G-CSF can have protective role against neutropenia or
agranulocytosis, but the evidence supporting this strategy is not incontrovertible, as
demonstrated by the one failed case reported here (56) and other reports (32, 34, 36). If
clinicians are to initiate lithium or G-CSF, they need to conduct appropriate monitoring.
Laboratory testing for lithium includes baseline and interval renal function testing, thyroid
function testing, a pregnancy test where appropriate, and trough lithium levels. Hematologic
consultation should be arranged prior to the initiation of G-CSF. Our conclusions are limited
by a small sample size and our review was limited to one database. Other rechallenges have
likely been completed (either successfully or unsuccessfully) without being published. It is
also unclear if other factors during clozapine re-titration caused clinicians to restart
clozapine more cautiously, such as tolerability. In conclusion, we have summarized the
available published titration speeds after an episode of neutropenia or agranulocytosis for
clinicians considering a clozapine rechallenge for their patients. We encourage researchers to
report details around the re-titration rate after neutropenia in future descriptions of this
phenomenon.
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Figure 1:
Clozapine dose against scatter plot of absolute neutrophil counts over time.
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Reports of clozapine re-challenge with published re-titration rates
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