MHC clozapine toolbox
Robin Hieber, PharmD, BCPP!

'Assistant Professor of Pharmacy Practice, Midwestern University Chicago College of Pharmacy

KEYWORDS

clozapine, monitoring

The toolbox beginning on the next page was compiled to
provide several documents that will assist you with
treating your clozapine patients. It includes a suggested
protocol for initiating someone on clozapine (see Figure
1). We have also included guidelines for CBC monitoring
(see Table 1), at initiation and beyond, as well as
monitoring recommendations for when an interruption in
treatment occurs (see Figure 2). Since constipation is a
major adverse event associated with the use of clozapine,
attached you will find an overview of both prevention and
treatment of constipation compiled by Beth Hall at Fulton
State Hospital in Missouri (see Figure 3). Another side
effect that often afflicts a person taking clozapine is
hypersalivation. Here, we have a table which outlines
options to minimize one's sialorrhea (see Table 2). Or read
this Current Psychiatry clinical pearl which discusses
pharmacologic treatments for hypersalivation. We hope
that these documents are helpful with regard to a
patient's clozapine treatment.
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Figure 1. PHYSICIAN'S ORDERS FOR CLOZAPINE INITIAL TITRATION PROTOCOL

DRUG ALLERGIES

UNIT
SETDEE/TRIEA% NOTE: Check for history of and/or current constipation before initiating Clozapine INDICATION /RATIONALE
Initiate Clozapine po as follows:
+  Fora MALE patient F  Fora FEMALE patient
DAY DIRECTIONS DIRECTIONS
1 25 mg HS 25 mg HS
2. 25mgAM & 25mgHS 25mgAM & 25mg HS
3 25mg AM & 25 mg PM & 25 mg HS 25mg AM & 25 mg PM & 25 mg HS
4 25mg AM & 25 mg PM & 50 mg HS 25mg AM & 25 mg PM & 50 mg HS
5 25mg AM & 50 mg PM & 50 mg HS 25mg AM & 50 mg PM & 50 mg HS
6  50mgAM &50 mg PM & 50 mg HS 50 mg AM & 50 mg PM & 50 mg HS For Refractory Psychosis
7 50 mg AM & 50 mg PM & 100mg HS 50 mg AM & 50 mg PM & 100mg HS
8 50 mg AM & 50 mg PM & 100mg HS 50 mg AM & 50 mg PM & 100mg HS
9. 50mgAM & 100 mg PM & 100mg HS 50 mg AM & 100 mg PM & 100mg HS
10. 100mg AM & 200 mg HS 100mg AM & 200 mg HS
11. 100mgAM & 200 mg HS 100mg AM & 200mg HS & continue dose
12. 100mg AM & 250 mg HS
13. 100mg Q AM & 300mg HS & continue dose
U | e (check box on left to order EKG) Risk of myocarditis
[] | Obtain Clozapine level with third weekly CBC Therapeutic Monitoring
| Weekly CBC with differential Possible agranulocytosis; monitor WBC &
ANC
] Docusate sodium 100 mg PO BID To prevent constipation
M | High fiber diet
L] | other:
M | biscontinue & refrain from using any benzodiazepines during titration (may resume To avoid respiratory depression
benzodiazepines after clozapine dosage is stable).
M Monitor for signs of myocarditis i.e. unexplained fatigue, dyspnea, tachypnea, chest pain, Black Box warning
palpitations, fever or other signs of heart failure. Benign tachycardia is common with clozapine (i.e.
25%), but may also be sign of myocarditis.
V] Pulse & blood pressure (lying & standing) 30 minutes before & after each dose of clozapine x 2 Risk of tachycardia, hypotension and
weeks; then resume routine vital signs. hypertension
| When each blood pressure is taken ask patient if he/she has experienced dizziness or has fallen Risk of hypotension
since last dose of clozapine. Inform physician if patient answers yes to either question.
V] Assess & document BMs. Inform physician if no stool reports x 2 days. Please instruct patient on Possible constipation

ways to manage constipation (i.e. increase intake of fluids, fruit, vegetables & cereals with high fiber

content; and exercise).

Physician’s signature:

Mental

Date:

Time;

Health Clinician,

November

2011, Vol.

1, Https/ipeime-pdf-watermark.prime-prod.pubfactory.com/ | 2835-04-04




Table 1. Frequency of monitoring based on stage of therapy or results from WBC count and ANC monitoring tests

SITUATION

HEMATOLOGICAL VALUES
FOR MONITORING

FREQUENCY OF WBC AND
ANC MONITORING

Initiation of therapy

WBC =3500/mm’
ANC 22000/mm**

Weekly for 6 months

6 months — 12 months
of therapy

All results for WBC =23500/mm?
and ANC =2000/mm?

Every 2 weeks for 6 months

12 months of therapy

Immature forms present

All results for WBC =3500/mm?
and ANC =22000/mm?
N/A

Every 4 weeks indefinitely

Repeat WBC and ANC

Discontinuation of therapy

N/A

Weekly for at least 4 weeks from day of
discontinuation or until WBC 23500/mm® and
ANC =22000/mm?

Substantial drop in WBC
or ANC

Single drop or cumulative drop
within 3 weeks of
WBC =23000/mm? or
ANC 21500/mm?®

1. Repeat WBC and ANC

2. If repeat values are 3000/mm?
< WBC <3500/mm® and ANC >2000/mm?,
then monitor twice weekly

Mild leukopenia

Mild granulocytopenia

3500/mm*> WBC 23000/mm?*
and/or
2000/mm?*> ANC >1500/mm?

Twice weekly until WBC >3500/mm* and
ANC >2000/mm? then return fo previous
monitoring frequency

Moderate leukopenia

Moderate
granulocytopenia

3000/mm?*> WBC =2000/mm?
and/or
1500/mm?*> ANC =1000/mm?*

1. Interrupt therapy

2. Daily until WBC >3000/mm? and
ANC >1500/mm?®

3. Twice weekly until WBC >3500/mm? and
ANC >2000/mm*

4. May rechallenge when WBC
>3500/mm?® and ANC >2000/mm?

5. If rechallenged, monitor weekly for 1 year before
returning to the usual monitoring schedule of
every 2 weeks for 6 months and then every
4 weeks ad infinitum

Severe leukopenia

Severe
granulocytopenia

WBC <2000/mm?®
and/or
ANC <1000/mm?®

1. Discontinue treatment and do not rechallenge
patient

2. Monitor until normal and for at least 4 weeks
from day of discontinuation as follows:

® Daily until WBC >3000/mm* and
ANC >1500/mm?®

® Twice weekly until WBC >3500/mm* and
ANC >2000/mm?

* Weekly ofter WBC >3500/mm’

Agranulocytosis

ANC <500/mm?®

1. Discontinue freatment and do not rechallenge
patient

2. Monitor until normal and for at least 4 weeks
from day of discontinuation as follows:

® Daily until WBC >3000/mm* and
ANC >1500/mm?

e Twice weekly until WBC >3500/mm’® and
ANC >2000/mm?

* Weekly after WBC >3500/mm’

*Note: Do not initiate in patients with 1) history of myeloproliferative disorder or 2) clozapine-induced agranulocytosis or granulocytopenia.
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Treatment Duration I

Figure 2. TRACKING PATIENTS: RESUMING MONITORING FREQUENCY AFTER INTERRUPTION IN THERAPY

Less Than & Months I

6 to 12 Months I

Greater than 12 Months I

Mental

An Abnormal An Abnormal
No Abnormal No Abnormal No Abnormal
Rlood Fvent Blood Event )‘ Blood Event Blood Event “ Blood Event ABrlwo/j)Sngvrzril
(WBC >3500,/mm’ (WBC < :i?OO/mm‘ (WBC Z35dOO/mm:' (WBC <3500/mm’ (WBC >3500/mm? (WBC <3500/mm’
and : an n v and or ANC <2000/mm’)
: ANC <2000/ mm’| ANC 2000/ mm’ ANC <2000/ mm’| 3
ANC >2000/mm’) and Rechallengeable B ] and Rechallengeable ANC 22000/mm] and Rechallengeable
| | | | | | | | |
3 Days 3 Days 3 Days
< Break ]Bf/\Ok 1 < Break Break ) <Break Break A
<1 Month >1 Monf <1 Month >1 Mont <1 Nonth > Mont
Weekly Weekly Weekly Weekly
DgesN;T Weekly x6 Weeks, then x6 Months; then x6 Weeks, x6 Months, then
Clock x6 Months return to every return fo every then return every 2 Weeks
2 Weeks 2 Weeks fo every 4 x6 Months; then
x6 Months* x6 Months* Weeks* return fo every
4 Weeks*

See Table 1
and instructions
under Treatment of
Rechallengeable
Patients in

Prescribing Information

*Transitions to reduce frequency of monitoring only permitied if all WBC 23500 and ANC 22000.
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Figure 3. Pharmacy Constipation Protocol, Mar 2011

Beth Hall, PharmD, BCPP

In this stepwise approach, we treat increasing levels of severity of constipation. It is a guideline, not a rule in
how to approach constipation. The steps should be approached sequentially, but the physician does not need to
follow them in order. This method provides a rubric to approach constipation pharmacologically, while minimizing
potential risks due to medication.

EVERYONE

« Lifestyle Modifications:
0 Increase exercise
0 Increase dietary fiber (Prune Juice, Prunes)

0 Increase hydration status (if necessary)

STEP-WISE APPROACH
e Stepl
Fiber 2 scoops PO BID

0 Docusate 100mg BID AVAILABLE AGENTS
PRN MOM 30mL QD Drug Unit
. Step2 Benefiber 1 Scoop
Bisacodyl 5mg Tab
0 Llactulose 15mL BID Metamucil 1 Packet
0 Docusate 100mg BID Docusate 100mg Cap
0 PRNMOM 30mL QD Lactulose 15 mL
e Step3 Mag Citrate 1 Bottle
O Lactulose 30mL BID Milk of Mag 30 mL
0 Docusate 200mg BID Mineral Oil 15 mL
o PRN MOM 30mL QD PEG 3350 17g Packet
e Stepd PEG 3350 4 Liters
Senna / Docusate 1 Tablet
O Llactulose 45mL BID
O Docusate 200mg BID EVACUATION PROTOCOL
©  PRNMOM 30mL Qb e Magnesium Citrate 300mL PO x1
* Step> | e Fleets Enema twice daily for 3 days.
2 ;a:zjs::z igqml-::;D e Polyethylene glycol 4-8 Liters per day until
O Bisacodyl 10mg BID clean
0 PRN MOM 30mL QD DO NOT USE:
© Stepb e Milk of Magnesia if GFR < 30
0 Polyethylene Glycol 17g PO BID
© D.ocusate 200mg BID 48 — 72 hours of no BM on a stage indicates need
O Bisacodyl 20mg BID for the use of a rescue laxative, and possible
0 MOM 30mL QD increase in stage.
o Step7
0 Evacuation Protocol
0 Gl Consult Necessary
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Constipation

Constipation is an often misunderstood, poorly defined side effect of many medications. Due to the
prevalence of occurrence with opiates, the link between, and treatment of constipation induced by opiates is relatively
well understood. The constipation induced by psychotropic medications is however, far less understood.

Constipation is many different things to many different people. However, Rome-lll criteria gives the following
definition:

“To have the diagnosis of functional constipation, the patient must satisfy two or
more of the following diagnostic criteria:
a) Straining during at least 25% of defecations
b) Lumpy or hard stools in at least 25% of defecations
¢) Sensation of incomplete evacuation in at least 25% of defecations
d) Sensation of anorectal obstruction / blockage for at least 25% of defecations e) Manual

maneuvers to facilitate at least 25% of defecations
f) Fewer than three defecations per week”

In a population of known poor informants, it is often difficult to determine the symptoms and complaints
regarding constipation. However, it is important to be vigilant in looking for them, as many
of the medications used to treat psychosis and their side effects are known to induce constipation. A list of prominent
constipating medications is listed later.

Constipation is commonly associated with impaired quality of life, but can have potentially fatal
consequences. In a literature review of second generation antipsychotics and constipation, there was a significant
amount of data to indicate potentially toxic complications of these medications. These ranged from high rates of
untreated constipation to paralytic ileus. Some also reported bowel perforation due to clozapine, gangrenous bowel,
fecal impaction, megacolon, and aspiration of feculent vomitus.

Lifestvle Modifications
No matter what the cause of constipation, various measures have been shown to reduce, and possibly even

eliminate this problem. First and foremost, increase the hydration status of the individual. While typically unnecessary,
individuals who are dehydrated suffer from constipation as a result of their body trying to retain as much water as it
can. Restoration of hydration typically cures the incident of constipation, and ensuring they maintain hydration
prevents any further bouts. Secondly, most professionals recommend an increase in dietary fiber. Due to the
processed nature of most of our

foods, our typical fiber intake is far less than the recommended 25g daily intake. Most fiber should come in the form
of food; however fiber supplementation can provide benefit to those who cannot achieve this. Lastly, and most
importantly, increased exercise has been show to support many aspects of health. Exercise promotes well-being,
decreases stress, and promotes colonic movement. By increasing exercise, you promote overall health, as well as
symptom relief and prevention of constipation. These three aspects, and in particular exercise, should form the
backbone of any treatment of constipation — be it acute, occasional, or chronic.
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Description of All Available Agents:
e Benefiber

0 Also known as Partially Hydrolyzed Guar Gum (PHGG), Resource Benefiber is a soluble, non-viscous fiber
supplement that has been proven effective in the treatment of acute and chronic constipation. It is
inexpensive, effective, and our fiber of choice.

e Bisacodyl (Dulcolax)

0 Described as a stimulant laxative, it functions by directly inducing colonic peristalsis. It is metabolized by
brush border enzymes, with the active metabolite acting on the mucosa of the intestine. Highly effective
at inducing bowel movements, it also slightly softens them by peristalsis. However, it is commonly given
in conjunction with a stool softener.

e Docusate (Colace)

0 A common stool softener, it functions as a surfactant, facilitating the mixture of fat and water. By assisting
in combining water and stool fat, it ‘softens’ the stool. This provides a literally ‘softer’ stool, decreasing
straining and discomfort associated with hard stool.

e Lactulose

O Asugar that is poorly absorbed by the intestine, and has no enzyme capable of breaking it down in the
intestine. It thus reaches the colon relatively unchanged, where flora then break it down into lactic acid.
This causes an increase in osmotic pressure, increasing stool water content, softening it. It also increases
the frequency of bowel movements.

e Metamucil

0 A brand name form of psyllium, a husk of the seed plantago ovata. Functioning as a bulk laxative, studies
have indicated that it increases stool frequency, consistency, and ease of evacuation.

¢ Mineral Oil

0 A heavy oil. When drank in sufficient quantities, it coats the bowel (and stool) with a hydrophobic film.
This helps retain moisture in the lumen as well as the stool. This stimulates a bowel movement as well
as easing evacuation. Contraindicated for long- term use due to toxic build up, and inhibition of
absorption of several nutrients.

e Magnesium Citrate

0 An osmotic laxative, it works by generating an osmotic gradient to pull water from surrounding tissues.
The increased retention distends the colon, causing increased peristaltic activity. It should not be given
to individuals with renal impairment due to potentially toxic magnesium accumulation.

e Magnesium Hydroxide (Milk of Mag)

0 A hyperosmotic laxative, it works by generating an osmotic gradient to pull water from surrounding
tissues. By indiscriminately pulling water from surrounding tissues, it is effective in rapidly emptying the
lower intestine and bowel. It however also increases the risk of dehydration and electrolyte
abnormalities. It should not be given to individuals with renal impairment due to potentially toxic
magnesium accumulation.
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e Polyethylene Glycol 3350 (Miralax)

0 A widely studied polyether compound, it functions as an osmotic laxative. By increasing the osmotic
gradient, it stimulates the movement of water into the lumen of the intestine. Doing such encourages
more water to remain in the intestine, forming a softer, easier to pass stool, while prompting a bowel
movement.

e Sennosides (Senokot)

0 Plant compounds found in the Senna family. They are anthraquinone derivatives, and work by
stimulating the nerve endings in the colon. In doing such, they force the muscles to contract more often
and with more force (increase peristalsis), prompting a bowel movement. Found to be particularly
effective in the treatment of opiate-induced
constipation.

PROMINENT CONSTIPATING MEDICATIONS

Aripiprazole (13%)

Fluvoxamine

Perphenazine

Baclofen Gabapentin Phenytoin
Benztropine Haloperidol Piroxicam
Bromocriptine Hydrocodone Pregablin
Celecoxib Lamotrigine Prochlorperazine
Chlorpromazine Levetiracetam Quetiapine (9%)
Clozapine (14%) Loxapine Risperidone (7-13%)
Codeine Memantine (5%) Sertraline
Diphenhydramine Meperidine Thioridazine
Divalproex (4%) Morphine Sulfate Tizanidine
Escitalopram Naproxen Topiramate
Ferrous Sulfate Olanzapine (9-11%) Trifuloperazine
Fluoxetine Oxycodone
Fluphenazine Paroxetine
Mental Health Clinician, November 20121, Vol. 1, Issue 5 89
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Table 2. MHC's Strategies to Treat Clozapine Hypersalivation

Treatment Option

Mechanism for Reduction
of Saliva

Dosage Range

Notes

Anticholinergic Medications

Benztropine Tablet 0.5-6mg daily Increased risk of constipation
Atropine eye drops 1% place 1-6 drops sublingually Needs multiple daily dosing
daily Minimal systemic absorption

Ipratropium Bromide Nasal Spray

Pirenzepine Tablet

Trihexyphenidyl Tablet

Hyoscine (scopolamine)

Amitriptyline Tablet

Biperiden Tablet

Glycopyrrolate Tablet or Solution

Tell patient to swish drops around mouth if possible

0.03-0.06%, 2-6 sprays daily
sublingually

Minimal systemic absorption
Well tolerated
Effect may not be long lasting, requiring multiple
daily doses

Muscarinic receptor
antagonist

25-100mg daily

Not available in the United States
Side effects: Mild diarrhea may be common
Does not cross blood-brain barrier

2-15mg daily

Increased risk of constipation

0.4-0.8mg tablet daily
1.5mg patch every 72 hours

Patch was studied with greater improvement than
that reported with oral treatment

25-100mg daily

Increased risk of constipation

6mg daily

Not available in the United States

1-8mg daily

Does not cross blood-brain barrier and may have less
impact on cognitive functioning

Alpha,-Adrenergic Antagonists

Clonidine

Alpha,-adrenergic receptor

0.05-0.1mg daily
0.1-0.2mg patch weekly

Terazosin Capsule

antagonist

2mg at bedtime

Guanfacine Tablet

1mg daily

Postural hypotension may worsen in combination
with clozapine
Other side effects: Hypotension, sedation, dizziness,
urinary retention, bradycardia, constipation

Other Treatments

Sulpiride Tablet

Unknown, selectively binds

150-300mg daily

Amisulpride Tablet

D, and D3 receptors

400mg daily

Not available in the United States
May allow for decrease in clozapine dosage which
can reduce hypersalivation

Botulinum Toxin

Inhibits acetylcholine release

in salivary glands

150 international units injected
into parotid glands

Side effects: pain, tenderness, bleeding
RARE: jaw dislocation

NOTE: none of these treatment options are FDA approved for this indication and there are not established doses for this purpose.

Anticholinergic Medications

Contraindications: narrow-angle glaucoma, bladder obstruction, prostatic hypertrophy, and gastrointestinal motility disorders
Adverse effects: dry mouth, urinary retention, blurred vision, impairment in cognitive functioning
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