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MEDICINE MOTIVATION:
1. Executive Summary
Date: July 2021
Medicine (INN): Clonidine, oral
Medicine (ATC): NO2CX02
Indication (ICD10 code): Tic disorders (F95)
Patient population: Paediatric patients with moderate or severe motor and/or verbal tic disorders who

are intolerant of or unresponsive to risperidone.

Prevalence of condition: Prevalence of chronic tic disorders and Tourette’s Syndrome ranges from 0.3%
- 5% and 0.3%-1% respectively in school-going children®.

Level of Care: Paediatric Hospital Level

Prescriber Level: Paediatrician

Current standard of Care: risperidone

Efficacy estimates: (preferably NNT): Risperidone and clonidine were shown to be equally effective in
intention to treat analysis for the Gaffney et al.> trial - Mean reduction in YGTSS at 8 weeks: Risperidone
21%, Clonidine 26%.

Safety estimates: Significant increase in weight in risperidone compared to placebo (SMD =0.82, Cl 0.57
to 1.06, p <0.001; RR 0.91, C1 0.85 t0 0.96, p = 0.002)

2. Name of author(s)/motivator(s)
Dr J Riddin, Dr S Paruk, Ms K MacQuilkan

3. Author affiliation and conflict of interest details
Dr J Riddin, Paediatric Hospital Level Expert Review Committee Secretariat, Essential Drugs Programme,
National Department of Health
Dr S Paruk, Discipline of Psychiatry, University of KwaZulu-Natal
Ms K MacQuilkan, Better Health Programme South Africa (BHPSA), providing technical support to the Essential
Drugs Programme, National Department of Health

4. Introduction/ Background

The Current Paediatric Hospital Level Standard Treatment Guidelines (STGs) and Essential Medicines List (EML) 2017,
recommends oral risperidone for tic disorders. Although antipsychotics have been the standard of care and efficacious,
they have adverse effects, including extrapyramidal effects, effects on prolactin, metabolic effects, weight gain,
elevation of cholesterol, sedation and prolongation of QT interval?. Thus, alternative agents have been evaluated for
tic disordersfrror! Bookmark not defined. " C|gnjidine is used in the management of tic disorders and could have a more benign
side effect profile?. Attention deficit hyperactivity disorder (ADHD) is the most prevalent comorbid psychiatric disorder
complicating tic disorders® and there is evidence that clonidine is useful for ADHD symptoms with and without tic
disorders®. It was thus, considered for inclusion as a second line option for those patients who do not tolerate
risperidone well.

5. Purpose/Objective i.e. PICO:
-P (patient/population): Paediatric patients with moderate or severe motor and/or verbal tic disorders
-l (intervention): Clonidine, oral
-C (comparator): Risperidone, oral and placebo
-0 (outcome/s): efficacy and safety of clonidine



e Measured by standardized rating scales: Yale Global Tic Severity Scale (YGTSS),
e Tourette Syndrome Severity Scale,

e Tourette Syndrome Clinical Global,

e Impression Scale, Global Tic Rating,

e Scale, 2-Minute Tic and Habit Count,

e Tic Symptom Self-Report, and

o Safety

6. Methods:

a. Data sources Pubmed, Cochrane and Epistemonikos

b. Search strategy (childhood tic disorders [MeSH Terms]) AND (clonidine [MeSH Terms]) — Search 1

Due the potentially limited publications available for clonidine in tic disorders, a wider search was conducted to
assess potential long term effects of clonidine and risperidone in children for other disorders. Firstly, a search was
conducted for studies that included both risperidone and clonidine (Search 2). The search was conducted in
PUBMED and comprised MESH terms for risperidone, clonidine, children, and adverse events. Secondly a wider
search was conducted on each agent alone exploring long term side effects (Search 3 & 4). Search 3 was
conducted in PUBMED and comprised MESH terms for risperidone, children, long term, and adverse events.
Search 4 was conducted in PUBMED and comprised MESH terms for clonidine, children, long term, and adverse
events.

7. Results:
The initial search identified 40 studies (Pubmed - 13 results, Cochrane - 1 result and Epistemonikos - 26 results).
After the removal of 9 duplicates, 31 articles were screened. Of these studies, 19 were removed for the following
reasons: transcutaneous clonidine use, incorrect design, did not meet eligibility criteria, article retracted. After
full-text review 8 articles were excluded due to incorrect comparator, or duplicate study use in meta-analysis. The
remaining four studies included two Randomised controlled trials (RCTs), one Cochrane Review and one Health
Technology Assessment.

Search 2 produced 29 results and once filters applied to only include systematic reviews, meta-analyses, and
RCTS, 4 results remained. Of those two were already included in the initial search and one study focused only on
clonidine or risperidone thus were excluded. Search 3 produced 151 results and once filters applied to only
include systematic reviews, meta-analyses and RCTS, 8 results remained. Three articles were excluded due to the
study design or incorrect comparators resulting in 5 remaining articles. Search 4 produced 59 results and once
filters applied to only include systematic reviews, meta-analyses and RCTS, 10 results remained. Of those studies
all were deemed not suitable due to incorrect settings or inappropriate study designs.

A total of nine studies were included in the review (Refer to Figure 1 below).



Figure 1: Prisma Diagram of Selection of Studies

Number of Records Identified
n=63
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n=38
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— (incorrect study design, duplicate study in

meta-analysis)

9 Publications included in the Review
5 Randomized controlled Trials, 2 Cochrane
Reviews, 1 systematic review,and 1 Health
Technology Assessment

The findings of the included publications for tic disorders are outlined below in a narrative and summarized in Table
1: Characteristics of Included Studies for tic disorders.

8. Description of Findings & Results

Data in Table 1 reports the main characteristics and outcomes of the included studies for tic disorders.

Nine studies were included in this review:

Tic Disorders

(1)

(2)

(3)

(4)

A very small, randomized, double-blinded, controlled trial (RCT). The trial included children with Tourette’s
syndrome aged 7-17 years (n=21). There was a lead in period with placebo followed by 8 weeks of either
clonidine or risperidone for 8 weeks®.

A multicentre, randomized, double-blind clinical trial. A total of 136 children with ADHD and a chronic tic
disorder were included. Administered clonidine alone (n=34), methylphenidate alone (n=37), combined
clonidine plus methylphenidate (n=33), or placebo (n=32)3.

A health technology assessment (HTA) exploring different interventions for children with Tourette’s Syndrome
including pharmacological agents, risperidone and clonidine. The quantitative component included 70 studies.
The HTA included the Gaffney et al. 2002 RCTEor! Bookmark not defined.

A Cochrane review which assessed the effects of pharmacological treatments for ADHD in children with
comorbid tic disorders (methylphenidate and clonidine)®. The review included the Tourette’s Syndrome Study
Group RCT3. A meta-analysis could not be performed due to heterogeneity of included trials.

Other psychiatric disorders

(5)

(6)

(7)

An 8-week double blind, placebo controlled trial assessing the long-term safety and tolerability of risperidone
in children with autism’ (n=101).

An 8-week double-blind, placebo controlled trial investigating efficacy and safety of risperidone compared to
methylphenidate in children with ADHD and oppositional defiant disorders (ODD)?® (n=-84).

A double-blind maintenance study of 44 weeks following an 8-week double-blind study assessing safety and
effectiveness of treatment for early-onset schizophrenia spectrum disorders® (n=54).



(8) A Cochrane systematic review examining atypical antipsychotics for disruptive behaviour disorders in children

and youths?®,

(9) A systematic review and meta-analysis exploring pharmacological interventions for challenging behaviour in

children with intellectual disabilities®?.

COMPARISON 1: Risperidone verses clonidine, oral

Only one RCT comparing clonidine to current standard of care, risperidone® (n=21). The Health Technology

AssessmentError! Bookmarknot defined. iy 0| ded the randomized control trial.

Mean reduction in Yale Global Tic Severity Scale (YGTSS) - Risperidone and clonidine shown to be equally
effective in treatment of ticsEror! Bookmark not defined. (\jaan reduction in YGTSS: 21% versus 26% respectively).
Both treatments significantly efficacious (p = .003)°— low quality evidence.

Adverse events (general) - No subjects withdrew due to adverse events. Adverse events were clinically
significant for both agents (risperidone 33%, clonidine 58% of subjects) however comparison between groups
did not reach clinical significance® Error! Bookmarknot defined. _ 51, qyq/jty evidence.

Adverse events (sedation) — Sedation was most common in clonidine group (n=5, 42%)°- low quality
evidence.

Adverse events (stiffness) — Stiffness was most common in risperidone group (n=2, 22%). No evidence of
parkinsonism in the two risperidone patients with stiffness was noted®- low quality evidence.

Adverse events (weight change) - The mean weight change in the risperidone group was +2.1 + 2.3 kg, versus
+0.1 + 5.9 kg in the clonidine group®- low quality evidence.

COMPARISON 2: Clonidine, oral versus placebo

One randomized control trial publication (n=136 clonidine n=34)Error! Bookmark not defined. 5,4 the Health Technology
AssessmentError! Bookmark not defined. included the RCTError! Bookmark not defined..

Tic severity — lessened in all active treatment groups in following order: Clonidine plus methylphenidate,
clonidine alone, then methylphenidate alone. For clonidine groups (clonidine and clonidine with
methylphenidate) versus non clonidine groups (methylphenidate alone and placebo) tic reduction was
significantly improved with the Yale Global Tic Severity Scale (YGTSS), 6.2 (1.1, 11.3) p= 0.02. Clonidine versus
placebo YGTSS, 10.9 (2.1, 19.7) p = 0.003Error! Bookmark not defined. _ /5, qyg/ity evidence.

Motor tic score - favoured clonidine compared with placebo (SMD —-0.55, 95% CI-0.90 to —0.20; n = 130).
Overall effect z=3.08 (p= 0.002). There was little heterogeneity between studies (12 = 14%; p = 0.31) Error! Bookmark
notdefined. _ o1y quality evidence.

Vocal tic score - favoured clonidine but there was no conclusive difference compared with placebo (SMD —
0.30, 95% Cl —0.62 to 0.01; n = 130). Overall effect: z=1.87 (p= 0.06). There was no heterogeneity between
studies (12 = 0%)Error! Bookmark not defined. _ 5\, Gy gty evidence.

Impairment score favoured clonidine compared with placebo (SMD —0.54, 95% CI —0.93 to —0.16; n = 106).
Overall effect: z=2.75 (p=0.006). There was no heterogeneity between studies (12 = 0%)Eror! Bookmark not defined. _
low quality evidence.

Global TS favoured clonidine compared with placebo (SMD -0.71, 95% CI —1.10 to —-0.31; n = 106). Overall
effect: z= 3.53 (p=0.0004). There was no heterogeneity between studies (12 = 0%)Error! Bookmark not defined. _ /),
quality evidence.

Adverse events (sedation) - Moderate to severe sedation experienced more frequently in the clonidine group
than placebo (RR 5.65, 95% Cl 1.37 to 23.29; n = 4()Error! Bookmark not defined., Error! Bookmark not defined. _ /61, qyg/jty
evidence.

COMPARISON 3: Risperidone, oral versus placebo (adverse events only)

Adverse events (weight change or excessive appetite)



- A significant metabolic change was shown (2.8 kg compared with Okg over 8 weeks, P < 0.001) in one small
trial comparing risperidone and placebo (n=34) — moderate quality evidence. Combined with another trial in
the HTA analysis for increased appetite/weight gain (Overall effect: z=2.98, p= 0.003; RR 7.68, 95% Cl 1.46 to
40.43; n = 80)Error! Bookmarknot defined. _ 15\, gy glity evidence.

- One 8-week trial showed that participants in the risperidone group had significantly higher rates of excessive
appetite (p < 0.0001)” — very low quality evidence.

- A Cochrane Systematic Review evaluating atypical antipsychotics for disruptive behaviour disorders in
children and youths found that risperidone was associated with an increase in weight gain of 2.37 kg more
than placebo (95% Cl 0.26 to 4.49; n=138)° — moderate quality of evidence.

- Another systematic review (exploring pharmacological interventions for challenging behaviour in children
with intellectual disabilities) also reported a significant increase in weight in risperidone compared to placebo
(SMD =0.82, C1 0.57 to 1.06, p < 0.001; RR 0.91, Cl 0.85 to 0.96, p = 0.002) — Jow quality evidence.

e Adverse events (parkinsonism) — An 8-week study showed that children in the risperidone group had a
significantly higher total score for parkinsonism on the Extrapyramidal Symptom Rating Scale (n=48)Error! Bookmark
notdefined. _ o1y, quality evidence.

e Adverse events (fatigue/somnolence) — One 8-week study showed that children in the risperidone group had
significantly higher rates of fatigue and somnolence (n-48)Eror! Bookmarknot defined. _ |5,y quality evidence. Another
8-week trial also showed significant difference between the risperidone and placebo groups with higher rates
of children in the risperidone group experience tiredness during the day (p < 0.0001) and difficulty waking (p
< 0.05)7 — very low quality evidence.

e Adverse events (dizziness or loss of balance) - An 8-week trial showed significant difference between the
risperidone and placebo groups with higher rates of children in the risperidone group experience dizziness or
loss of balance (p < 0.05)” — very low quality evidence .

¢ Adverse events (increase in prolactin) — A systematic review reported that there was significant increase in
prolactin found for risperidone compared to placebo (SMD =3.22, Cl 1.68 to 4.75, p < 0.001)%.

COMPARISON 4: Risperidone, oral compared to other agents (adverse events only)

e Adverse events (weight change)

- In an 8-week trial there was a significant weight change for participants in the risperidone and placebo group
compared to the methylphenidate and placebo group (mean weight change +1.4kg compared to -0.62 kg® —
moderate quality evidence.

- In a 44-week maintenance study no significant difference in weight was found between groups receiving
risperidone, molindone or olanzapine however increase in weight was significant within groups including for
risperidone (p < 0.001)° — Jow quality evidence.

9. Costing

Table 2: Costing per patient per month

Tablets Pack Price Cost
Price Strength | o/ Source P/

p/ day size  tablet month

starting at
o 25 mcg and SEP
Clonidine . 75 mcg | 3 R169,33 25 100 R1,69 R5,08 R152,39
titrate to 3- (Pharmacare)
5mcg/kg

starting at
0.25 mg and
Risperidone | titrate to | 1 mg 1 R5,29 1 30 RO,18 Contract RO,18 R5,29
average

1mg/day

*Single Exit Price: December 21st, 2020 Database, Pharmacare
** Contract price 4 May 2021



Table 3: Sensitivity analysis — cost per patient per month

40% SEP 60% SEP 80% SEP
Pack
Agent SEP size Price Price p/ | Cost p/ | Price Price p/ | Cost p/ | Price Price p/ | Cost p/
p/pack | tablet month p/pack tablet month p/pack | tablet month
Clonidine | R169,33* | 100 R67,73 RO,68 R60,96 R101,60 R1,02 R91,44 R135,46 | R1,35 R121,92

10. Evidence Quality

Overall studies exploring clonidine and risperidone in children with tic disorders are limited. Furthermore, there is a
paucity of evidence on adverse effects of risperidone and clonidine in other psychiatry disorders. Majority of studies
conducted are of moderate quality but small in size downgrading the strength of the evidence to low quality.
Systematic and Cochrane reviews included were of good quality but reiterated the limited evidence available.

11.Discussion

Clonidine and risperidone have been demonstrated, in small studies, to be equally efficacious in the treatment of tic
disorders in children. Although evidence is limited and of low quality, adverse events associated with risperidone in
particular related to weight gain in children remains a concern. The Canadian Guidelines for the Evidence-Based
Treatment of Tic Disorders: Pharmacotherapy? and the American Practice guideline recommendations summary:
Treatment of tics in people with Tourette syndrome and chronic tic disorders developed by the American Neurology
Association both recommend clonidine as first line over risperidone due to the differing side effect profiles?. The
Canadian guidelines made a strong recommendation based on moderate quality evidence. Although evidence for
risperidone was high quality, the recommendation was driven by the consensus with the development group that the
side effects experienced with clonidine were preferable to those associated with risperidone. The American guidelines
categorised the recommendation for a2 adrenergic agonists such as clonidine in treatment for tic disorders as Level B
(should prescribe) and antipsychotics such as risperidone as Level C (may prescribe). The Guidelines cited a number of
side-effects associated with antipsychotics that were of concern including weight gain, adverse metabolic side

effects and prolactin increase. However, the evidence included in the guidelines had the same limitations in terms of
quality (small studies and limited number).

12. Conclusion

There is some evidence to show efficacy of clonidine and risperidone for tic disorders in children and that clonidine
may potentially have a more benign side effect profile, however due to the lack of a larger evidence base showing
superiority of clonidine and the expected larger cost impact it is recommended that risperidone remain the first line
option. However, there is some evidence to show that there are significant side effects associated with risperidone
and thus it is proposed that clonidine be considered as an alternative where risperidone is not well tolerated.



Table 1: Characteristics of reviewed studies

i) Meta-analysis/Systematic Reviews/HTAs:

Citation Study design Population (n) Treatment Outcomes of interest Effect sizes Quality appraisal
Osland Cochrane Children with ADHD | Pharmacological Change from base Unable to perform meta-analysis e Low quality evidence for clonidine and
et.al. Review and comorbid tic agent for ADHD and line to week 16 in methylphenidate.
2018° disorders. comorbid tic ADHD Conners ASQ Clonidine verse placebo
disorders, including for teachers e  See Tourette’s Syndrome Study Group
methylphenidate and Change form
clonidine baseline in YGTSS
Hollis Health Children with Pharmacological, Tic reductions Clonidine versus placebo: e  Mixed adult and child data included.
Et'al'grm,. Technology Tourette Syndrome beha.viogral and . primary outcome *  Motor tic score favoured clonidine compared to placebo (SMD-0.55,95% Cl | o  The quality of trials included is
20165 assessment; physical interventions -0.90 to -0.20, n=130) .
. . . : Bl generally low, which downgrades
Bookmarknot | - gy stematic (including
defined ) . . . No conclusive difference in terms of vocal tics strength of conclusion
. Review and antipsychotic agents
Qualitative and noradrenergic . Tic-related impairment favoured clonidine versus placebo (SMD -0.54, 95%
analysis agents) Cl-0.93 to -0.16, n=106).
. Adverse effects mild (sedation, dizziness, nausea)
Risperidone versus placebo
o YGTSS total tic score showed benefit of risperidone versus placebo (SMD -
1.10, 95% Cl -1.94 to -0.26, n=26) in children specifically, and (SMD -0.62,
95% Cl -1.12 to -0.03, n=46) in mixed group.
. Overall clinical outcome: More children were improved following
risperidone compared to placebo, CGI-Severity score (RR 0.27, 95% CI 0.10
t0 0.73, n=26)
. Increased rates of fatigue (RR 3.72, 95% Cl 1.57 to 8.85, n=80) and increased
appetite/weight gain (RR 7.68, 95% Cl 1.46 to 40.43, n=80) for risperidone
compared to placebo.
. No differences in rates of dizziness, depression, increased saliva, tremor, dry
mouth or hypertonia.
. One study showed weight increase of 2.8kg in risperidone group compared
to no change in placebo group (p = 0.001).
Risperidone versus clonidine
. Child study - Gaffney et.al. captured below.
Loyetal. | Cochrane Children and youths | Atypical o Adverse events, effect | ®  Weight effects favoured placebo, participants in risperidone groups gained e Moderate quality evidence found for
2017%° Review with disruptive antipsychotics on weight 2.37kg more than placebo (95% Cl 0.26 to 4.49; n =138) weight effect
behaviour disorders




Citation Study design Population (n) Treatment Outcomes of interest Effect sizes Quality appraisal
McQuire Systematic Children with Pharmacological e Adverse events, e  Review found significant increase in weight in risperidone compared to . Low quality evidence found for weight
etal. review intellectual interventions effect on weight and placebo (SMD =0.82, Cl 0.57 to 1.06, p < 0.001; RR 0.91, CI 0.85 to 0.96, and prolactin effects.
2016 disabilities and prolactin p=0.002)
challenging e Review found that risperidone significantly increases prolactin compared to
behaviour placebo (SMD = 3.22, Cl 1.68 to 4.75, p < 0.001). All studies included in the

review showed higher levels of prolactin in risperidone groups compared to
placebo however there was significant heterogeneity between (x2 = 30.66, p

<0.001, 12 =93 %).

ii) Randomised controlled studies:

weeks, with a minimum target
dose of 0.0025 mg/kg per day)

OR

Risperidone

(titrated to a maximum tolerable
dose of 0.06 mg/kg per day over 3
to 4 weeks with a minimum

target dose of 0.03 mg/kg per day)

Safety:

Risperidone and clonidine were shown to be equally
effective in intention to treat analysis.

Mean reduction in YGTSS at 8 weeks: Risperidone 21%,
Clonidine 26%

Sedation was most commonly reported in clonidine group
(clonidine: 42%, n=5; 11%, n=1).

No clinically significant extrapyramidal symptoms observed
(Note limitation — short study period).

Stiffness reported in two patients in risperidone group
(22%), and 1 patient in clonidine group (8%).

No subjects withdrew due to adverse events.

Comparison between groups in terms of adverse effects
did not reach statistical significance.

Citation Study design and | Population and | Intervention and comparison Main outcomes of interest Quality appraisal

methods setting

1 . . g . R

IEﬁa;‘fmsy :edt.ral.:""’ Randomised, Children and Clonidine Tic assessment: . Limitations include: natural waxing and waning of
Jookmark not defined. H - . .

double-blind, adolescents with (titrated to a maximum dose of e Global Severity score (sum of Total Tic score and Tourette’s symptoms not taken into account.

controlled trial Tourette’s 0.005 mg/kg Syndrome Impairment score) from the Yale Global Tic . Study length was only 8 weeks, and may not reflect

Syndrome per day or 0.350 mg/day over 3 to 4 Severity Scale (YGTSS).

normal practice.
Authors Conclusions:
In this pilot study, risperidone demonstrated efficacy
equivalent to clonidine in the treatment of tic symptoms in
children and adolescents with TS.
Small Sample (n=21)
Selection Bias: Randomization -

Performance Bias: Double blinding -

Measurement Bias: Measurement of YGTSS might be
subjective — Moderate Risk

Attrition bias: 1 subject in the clonidine group lost to

follow-up due to loaf efficacy — Moderate risk (8% of
clonidine group)

Overall risk of bias: Unclear Risk

Tourette
Syndrome Study
GroupError!
Bookmark not
defined.

Multicenter,
randomized, double-
blind clinical trial.

136 children with
ADHD and a
chronic tic disorder
were included.

Administered clonidine alone
(n=34), methylphenidate alone
(n=37), combined clonidine plus
methylphenidate (n=33), or placebo
(n=32).

Primary outcome was related to outcome of ADHD (ASQ-
Teacher). A significant treatment effect was seen in
subjects assigned to clonidine (alone or in combination),
3.2 points, 95% Cl: 1.2 to 5.2, p = 0.002; versus those not
assigned to clonidine (methylphenidate alone or placebo
groups).

Secondary outcome of tic severity, lessoned in all active
treatment groups in following order: Clonidine plus
methylphenidate, clonidine alone, then methylphenidate
alone. For clonidine groups (clonidine and clonidine with

. Only included patients with comorbid ADHD and tic
disorder.

. Study duration of 16 weeks may not mimic normal
practice, or be long enough to detect long-term
effects.

Authors Conclusions:

In this pilot study, risperidone demonstrated efficacy
equivalent to clonidine in the treatment of tic symptoms in
children and adolescents with TS.




Citation

Study design and
methods

Population and
setting

Intervention and comparison

Main outcomes of interest

Quality appraisal

methylphenidate) versus non clonidine groups
(methylphenidate alone and placebo) tic reduction was
significantly improved with the YGTSS;6.2 (1.1, 11.3) p=
0.02. Clonidine versus placebo 10.9 (2.1, 19.7) p = 0.003.

Small Sample (n=136)
Selection Bias: Randomization -
Performance Bias: Double blinding -

Measurement Bias: Measurement of YGTSS might be
subjective — Moderate Risk

Attrition bias: 12% clonidine group versus 22% in the
placebo group— high risk

Overall risk of bias: Unclear Risk

Aman et al. 2005’ Randomised, Children with Administered risperidone (n=49) Adverse Effects: Authors Conclusions:
placebo-controlled, autism and placebo (n=52) Several side effects were significantly more in the risperidone group: Most AEs were mild to moderate and failed to interfere
double-blinded trial ) . ) ] ' with therapeutic
* Tired during the day (p <0.0001), excessive appetite (p < changes; there were no unanticipated AEs. The side effects
O..0(.)01), . of most concern were somnolence
. Difficulty waking (p = 0.05), and weight gain.
. Excessive saliva or drooling (p = 0.04), and
. Dizziness or loss of balance (p = 0.04). Small Sample (n=101)
Two events were significantly less common in the risperidone group:
e Difficulty falling asleep (p = 0.02) and Selection Bias: Randomization — high risk (randomization
. Anxiety (p = 0.05). had to seize midway)
Performance Bias: Double blinding -
Measurement Bias —
Attrition bias: 6% risperidone group versus 33% in the
placebo group— high risk
Overall risk of bias: High Risk
Jahangard et al. Randomised, Children with Administered methylphenidate Adverse events — weight gain Authors Conclusions:
20168 placebo-controlled, ADHD and AND risperidone (n=42) and Data suggest that adjuvant RISP improved symptoms in

double-blinded trial

symptoms of
opposite defiant
disorder

administered methylphenidate AND
placebo (n=42)

A significant increase in weight was demonstrated in the group with
risperidone compared to the group with risperidone (mean weight
change +1.4kg compared to -0.62 kg, p <.05).

children with ADHD and ODD, but weight gain and higher
prolactin levels were also observed, which are two alarming
side effects.

Selection Bias: Randomization -

Performance Bias: Double blinding -

Measurement Bias:—

Attrition bias: No loss to follow-up in either group—

Overall risk of bias:




Citation Study design and | Population and | Intervention and comparison Main outcomes of interest Quality appraisal
methods setting

Findling et al. Randomised, Children and Administered molindone (n=20), Adverse events — weight gain Authors Conclusions:

2010° double-blinded trial adolescents (8-19 administered olanzapine (n=13), No agent demonstrated

years) with early
onset
schizophrenia
spectrum disorders

administered risperidone (n=21)

A significant increase in weight was found in the risperidone group (p
< 0.001) compared to baseline but not significantly more compared to
the other groups (molindone and olanzapine). Many withdrawals from
the trial across groups were due to weight (n=11).

superior efficacy, and all were associated with side effects,
including weight gain
Small Sample (n=54)

Selection Bias: Randomization -

Performance Bias: Double blinding -

Measurement Bias —

Attrition bias: 65% molindone group versus 77% in the
olanzapine group versus 81% in the risperidone group.
Most of the loss to follow-up was due to adverse events

(weight gain 24% in the risperidone group) — High Risk

Overall risk of bias: Unclear Risk




EVIDENCE TO DECISION FRAMEWORK

JUDGEMENT

SUPPORTING EVIDENCE & ADDITIONAL
CONSIDERATIONS

What is the overall confidence in the

e The evidence is limited to low quality studies of small number,

List specific exclusion from the group:

T8
o uw . . however, there seems to be consensus in the data of the efficacy
?

t % evidence of effectiveness? of clonidine for tic disorders and that it might have a more benign
= g side effect profile compared to risperidone..
= E Confident Not Uncertain
o confident

L [ ] X

e Compared to placebo clonidine is efficacious in the management
(%] Do the desirable effects outweigh the of tic disorders.
E undesirable effects? e Clonidine and risperidone show similar efficacy for tic disorders.
< ) e Clonidine and risperidone have different side effect profiles, and
T both have shown to be efficacious for tic disorders in children.
?"; Benefits Harms Benefits = e The evidence is limited to low quality studies of small number.
= outweigh outweigh harms or Clonidine generally appears to be safe, with main adverse event
i . . ted lly being sedations.
v harms benefits  Uncertain reported usually being seations
] e Risperidone for tics disorder evidence is also limited, however
2] ‘ X ‘ ‘ ‘ I:l other studies indicate concern of weight gain, which has
potential metabolic effects in the future.
Therapeutic alternatives available: Rationale for therapeutic alternatives included:

Yes No

x| L]
w
O
2
§ List the members of the group. References:
(@)
[~
w . .
E a2—adrenerg|c agonists
5 - Guanfacine, oral
5
= Second generation antipsychotics Rationale for exclusion from the group:
g - Aripiprazole, oral
w
I
|—

References:

NDoH_EML_Review_Clonidine, oral Review_29July2021_4N
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VALUES & PREFERENCES /

ACCEPTABILITY

Is there important uncertainty or variability
about how much people value the options?
Minor  Major  Uncertain

P I

Is the option acceptable to key stakeholders?
Yes Uncertain

ED-

How large are the resource requirements?

Cost of medicines/ month:

More Less Uncertain Active Pack | Contract Single Cost per
. . . . Ingredients Size Price ** Exit month
intensive intensive icekkk
Price (20kg)
| X | | | |:| Clonidine | 100 R169.33 | R152.39
w 25mcg*
7] Risperidone 30 R5.29 R5.29
3 1mg
o Single Exit Price’: December 21, 2020 Database
g *Pharmacare
8 ** Contract price 4 May 2021
§ *** SEP December 2020
Sensitivity Analysis for Clonidine SEP:
Estimated contract reduction Cost per month
40% R60.96
60% R91.44
80% R121.92
Would there be an impact on health
. s
> inequity?
=
2 .
o Yes No Uncertain
w
[ ] (x| [ ]
Is the implementation of this
- recommendation feasible?
5’ Yes Uncertain
2 | [x] D [ ]
i
w
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Type of recommendation

We recommend| We suggest | We suggest We We
against the not to use using either suggest | recommend
option and the option | the optionor | usingthe | the option

for the or the option
alternative to use the alternative

O O [X] O O

Recommendation

Rationale:

Level of Evidence:

Review indicator:

Evidence Evidence Price
of of harm reduction
efficacy

VEN status:
Vital Necessary

] [ ]

[ ]

Essential

[ x]

It is suggested that clonidine is utilised as an alternative to
risperidone for children with tic disorder when risperidone is not
tolerated.

Risperidone and clonidine are shown to be equally efficacious
however the side effect profiles differ with clonidine related side
effects including sedation for example, as compared to weight
gain and metabolic effects in risperidone. However due the large
cost difference between the agents and the limited evidence
base, it is suggested that risperidone remain first line option for
children with tic disorders and clonidine be utilised as an
alternative in those patients who are not tolerant to risperidone.

Low quality evidence, small studies

Monitoring and evaluation considerations

Research priorities

NDoH_EML_Review_Clonidine, oral Review_29July2021_4N

13




REFERENCES

1 Zhi-Sheng L, Yong-Hua C, Dan S, Qing L, Yu-Wu J, Li J, et al. (2020). Current Status, Diagnosis, and Treatment
Recommendation for Tic Disorders in China. Frontiers in Psychiatry, 11, p. 774. DOI=10.3389/fpsyt.2020.00774.

2 Pringsheim T, Doja A, Gorman D, McKinlay D, Day L, Billing, et. al. Canadian Guidelines for Evidence-based
Treatment of Tic Disorders: Pharmacotherapy. Canadian Journal of Psychiatry. 2012, 57 (3): 133-143

3 The Tourette’s Syndrome Study Group. Treatment of ADHD in children with tics. A randomized controlled trial.
Neurology, 2002; 58:527-536.

4 Ming, X., Mulvey, M., Mohanty, S., & Patel, V. (2011). Safety and efficacy of clonidine and clonidine extended-
release in the treatment of children and adolescents with attention deficit and hyperactivity disorders. Adolescent
health, medicine and therapeutics, 2, 105-112. https://doi.org/10.2147/AHMT.S15672

5 Gaffney G, Perry PJ, Lund BC, Bever-Stille KA, Arndt S, Kuperman S. Risperidone versus Clonidine in the Treatment
of Children and Adolescents with Tourette’s Syndrome. J Am Acad Child Adolesc Psychiatry. 2002, 41(3): 330:336.
6 Osland ST, Steeves TDL, Pringsheim T. Pharmacological treatment for attention deficit hyperactivity disorder
(ADHD) in children with comorbid tic disorders (Review). Cochrane Database of Systematic Review. 2018, 6,
CD007990

7 Aman MG, Arnold LE, McDougle CJ, Vitiello B, Scahill L, Davies M, McCracken JT, Tierney E, Nash PL, Posey D,
Chuang S, Martin A, Shah B, Gonzalez NM, Swiezy NB, Ritz L, Koenig K, McGough J, Ghuman JK, Lindsay RL. Acute
and long-term safety and tolerability of risperidone in children with autism. J Child Adolesc Psychopharmacol. 2005
Dec;15(6):869-84. doi: 10.1089/cap.2005.15.869. PMID: 16379507.

8 Jahangard L, Akbarian S, Haghighi M, Ahmadpanah M, Keshavarzi A, Bajoghli H, Sadeghi Bahmani D, Holsboer-
Trachsler E, Brand S. Children with ADHD and symptoms of oppositional defiant disorder improved in behavior when
treated with methylphenidate and adjuvant risperidone, though weight gain was also observed - Results from a
randomized, double-blind, placebo-controlled clinical trial. Psychiatry Res. 2017 May;251: 182-191. doi:
10.1016/j.psychres.2016.12.010. Epub 2016 Dec 10. PMID: 28213188.

° Findling RL, Johnson JL, McClellan J, Frazier JA, Vitiello B, Hamer RM, Lieberman JA, Ritz L, McNamara NK, Lingler J,
Hlastala S, Pierson L, Puglia M, Maloney AE, Kaufman EM, Noyes N, Sikich L. Double-blind maintenance safety and
effectiveness findings from the Treatment of Early-Onset Schizophrenia Spectrum (TEOSS) study. J Am Acad Child
Adolesc Psychiatry. 2010 Jun;49(6):583-94; quiz 632. doi: 10.1016/j.jaac.2010.03.013. Epub 2010 May 1. PMID:
20494268; PMCID: PM(C2882800.

10 Loy JH, Merry SN, Hetrick SE, Stasiak K. Atypical antipsychotics for disruptive behaviour disorders in children and
youths. Cochrane Database Syst Rev. 2017 Aug 9;8(8):CD008559. doi: 10.1002/14651858.CD008559.pub3. PMID:
28791693; PMCID: PMC6483473.

11 McQuire C, Hassiotis A, Harrison B, Pilling S. Pharmacological interventions for challenging behaviour in children
with intellectual disabilities: a systematic review and meta-analysis. BMC Psychiatry. 2015 Nov 26;15:303. doi:
10.1186/s12888-015-0688-2. Erratum in: BMC Psychiatry. 2016;16:2. PMID: 26611280; PMCID: PMC4662033.

2 pringsheim T, Okun MS, Miiller-Vahl K, Martino D, Jankovic J, Cavanna AE, Woods DW, Robinson M, Jarvie E,
Roessner V, Oskoui M, Holler-Managan Y, Piacentini J. Practice guideline recommendations summary: Treatment of
tics in people with Tourette syndrome and chronic tic disorders. Neurology. 2019 May 7;92(19):896-906. doi:
10.1212/WNL.0000000000007466. PMID: 31061208; PMCID: PMC6537133.

Xi South African Medicine Price Registry. Medicines Price Database 21 December 2020. Available at:
http://www.mpr.gov.za/PublishedDocuments.aspx#DocCatld=21. Accessed April 13th 2021.

NDoH_EML_Review_Clonidine, oral Review_29July2021_4N
14



NDoH_EML_Review_Clonidine, oral Review_29July2021_4N

15



