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ABSTRACT
Objectives: To	compare	treatment	patterns,	resource	utilization,	
and	healthcare	costs	for	guanfacine	immediate	release	(GIR)	versus	
guanfacine	extended	release	(GXR)	in	children	and	adolescents	with	
attention-defi	cit/hyperactivity	disorder	(ADHD).

Study Design: Retrospective	claims	analysis	using	the	Truven	
Health	MarketScan	database.	

Methods: Patients	with	ADHD	aged	6	to17	years	who	initiated	ther-
apy	with	GIR	or	GXR	between	November	2009	and	December	2010	
were	selected.	Therapy	adjustment	rates	(discontinuation,	switch-
ing,	augmentation),	medication	possession	ratios	(MPRs),	resource	
utilization,	and	healthcare	costs	(2010	dollars)	during	the	6	months	
after	therapy	initiation	were	compared	between	GIR	and	GXR	cohorts,	
using	multivariate	regressions	controlling	for	baseline	characteristics	
during	the	6	months	before	therapy	initiation.

Results: During	the	6-month	study	period,	GIR	users	(n	=	743)	
had	signifi	cantly	higher	rates	of	treatment	discontinuation	(adjusted	
hazard	ratio	[aHR]	=	1.79;	P <.001),	switching	(aHR	=	2.32;	P 
<.001),	and	augmentation	(aHR	=	1.55;	P =	.003)	and	signifi	cantly	
lower	MPRs	(0.50	vs	0.64;	P <.001)	than	GXR	users	(n	=	2344).	GIR	
users	had	signifi	cantly	more	frequent	all-cause	inpatient	admissions	
(P 	=	.022)	and	emergency	department	visits	(P =	.016).	GIR	users	
incurred	signifi	cantly	lower	all-cause	pharmacy	costs	(P <.001)	
but	signifi	cantly	higher	medical	costs	(P =	.009),	resulting	in	no	
signifi	cant	difference	in	total	all-cause	healthcare	costs	(P =	.068)	
between	the	2	groups.

Conclusions: After	adjustment,	GIR	users	had	signifi	cantly	higher	
therapy	adjustment	rates,	lower	MPRs,	and	greater	resource	utiliza-
tion	than	GXR	users.	Total	all-cause	healthcare	costs	were	compa-
rable	between	the	2	groups.
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A ttention-defi cit/hyperactivity disorder (ADHD) is 

the most commonly diagnosed pediatric psychiatric 

disorder in the United States, affecting about 7.2% 

of children and adolescents.1 The core symptoms of ADHD 

include hyperactivity, impulsivity, and inattention.2 If un-

treated, ADHD can delay social and academic development, 

with symptoms and dysfunction persisting into adulthood in 

approximately 70% of patients.3-5 In addition, children and 

adolescents with ADHD are likely to have mental health co-

morbidities.2 Attention-defi cit/hyperactivity disorder poses a 

substantial economic burden, with estimated annual societal 

costs of $143 to $266 billion (2010 dollars) in the United 

States.6 Furthermore, ADHD patients incur excess costs from 

treating mental health comorbidities that are commonly as-

sociated with ADHD.7

According to guidelines from the American Academy 

of Pediatrics, a school-aged child or adolescent diagnosed 

with ADHD should be treated with behavioral therapy and/

or a stimulant as the fi rst-line medication.8 Although stimu-

lants are the most frequently prescribed medications for 

ADHD up to 30% of patients using stimulants are intol-

erant to treatment or have an inadequate response.9 For 

these patients, a nonstimulant medication may be used.9

Nonstimulants approved by the US Food and Drug Admin-

istration (FDA) for ADHD treatment include atomoxetine, 

clonidine extended release, and guanfacine extended re-

lease (GXR).10

Guanfacine is a centrally acting slective alpha-2A adreno-

ceptor agonist that has been shown to improve prefrontal 

cortex neuronal fi ring and strengthen working memory in 

primates.11  This pharmacologic action is the basis for treating 

human prefrontal cortex–related cognitive disorders.11 Guan-

facine extended release is used as monotherapy or adjunc-

tive therapy to stimulants for ADHD treatment in children 

and adolescents.12 It appears to be more effi cacious than 

atomoxetine, a commonly used nonstimulant, at the target 

dose in indirect comparison studies.13,14

At a Glance
Practical	Implications		e86

Author	Information		e93

Web	Exclusive		www.ajpblive.com

Immediate-Release Versus Extended-Release 
Guanfacine for Treatment of 
Attention-Defi cit/Hyperactivity Disorder

Vanja Sikirica, PharmD, MPH; Jipan Xie, MD, PhD; Tony Lizhang He, BS; M. Haim Erder, PhD; 
Paul Hodgkins, PhD, MSc; Hongbo Yang, PhD; Thomas Samuelson, BA; and Eric Q. Wu, PhD 



e86	 	 The	American	Journal	of	Pharmacy	Benefi	ts	 •	 July/August	2013	 																																			 www.ajpblive.com

�	 Sikirica	•	Xie	•	He	•	Erder

Guanfacine is also marketed in an immediate-release 

formulation in the United States. Guanfacine immediate 

release (GIR) was approved by the FDA in 1986 for hy-

pertension treatment only.15 However, its off-label use 

to treat psychiatric disorders, including ADHD, is com-

mon.11,16 Although GIR has the same active moiety as 

GXR, there is limited clinical evidence supporting GIR 

use in the treatment of ADHD. Only 1 small (n = 34) 

placebo-controlled trial has been conducted to evaluate 

GIR’s effi cacy and safety in children with concomitant tic 

disorders and ADHD.15,17

The 2 formulations of guanfacine have distinct pharma-

cokinetic profi les and dosing requirements.15 While GIR is 

metabolized quickly in children,11,16,18 GXR is synthesized 

with rate-controlling polymers and organic acids that lead 

to a prolonged half-life.19 Despite differences between GIR 

and GXR, payers and other decision makers (parents/care-

givers) may treat the 2 drugs equally. Some payers who 

reimburse GXR may require a step-edit with GIR or a prior 

authorization prior to use of GXR.20,21 This policy assumes 

that GIR and GXR are reasonable substitutes in ADHD treat-

ment, but this assumption needs to be tested in terms of 

effi cacy, tolerability profi les, usage patterns, and economic 

outcomes.

To date, no study has directly compared the impact 

of GIR use versus GXR use among ADHD patients. To 

better understand the real-world differences between the 

2 drugs with respect to their impact on patients, this ret-

rospective cohort study compared the treatment patterns, 

resource utilization, and healthcare costs associated with 

GIR therapy versus GXR therapy in patients with ADHD. 

METHODS
Data Source

Data were extracted from the Truven Health 

MarketScan Commercial Claims & Encounters data-

base for the period of 2009 to 2010. The database 

contains de-identifi ed enrollment data and inpatient 

and outpatient medical and outpatient pharmacy 

claims from large employers and health plans across 

the United States. 

Sample Selection
The study sample consisted of ADHD patients who 

initiated therapy with GIR or GXR from November 2009 

to December 2010 (GXR was launched in November 

2009). The fi rst fi ll of either drug during this period was 

defi ned as the index drug, and the date of the fi ll was 

defi ned as the index date. The 6 months before and 

the 6 months after the index date were defi ned as the 

preindex period and the study period, respectively. Pa-

tients were further required to meet the following criteria: 

(1) to have at least 1 primary diagnosis of ADHD, iden-

tifi ed by International Classifi cation of Diseases, Ninth 

Revision, Clinical Modifi cation (ICD-9-CM) codes 314.00 

and 314.01, during the preindex period; (2) to be aged 

6 to 17 years as of the index date; and (3) to have con-

tinuous eligibility during the preindex and study periods. 

Patients were excluded if they used GIR or GXR during 

the preindex period or were diagnosed with hyperten-

sion (ICD-9-CM codes 401.xx, 459.3x, 642.3x, 643.3x, and 

997.91) during the preindex or study periods. Patients 

were allowed to take other ADHD medications during the 

preindex period. 

Study Outcomes
Outcomes categories measured during the 6-month 

study period included treatment patterns, resource utili-

zation, and healthcare costs. 

Treatment Patterns. Treatment patterns included 

medication possession ratio (MPR), daily average con-

sumption (DACON), discontinuation, switching, and 

augmentation. Defi nitions of treatment patterns used in 

this study are in concordance with International Society 

for Pharmacoeconomics and Outcomes Research guide-

lines22 and have been used previously.23,24 Medication 

possession ratio, defi ned as the total number of days of 

drug supply divided by the total number of days in the 

study period (ie, 6 months), was used to measure adher-

ence to the index drug. Daily average consumption was 

defi ned as the quantity of pills supplied during the study 

period divided by total number of days supplied within 

the study period.

Discontinuation of the index drug was defi ned as a 

gap of more than 30 days since the last day of supply 

P R A C T I C A L  I M P L I C A T I O N S

Children	 and	 adolescents	 with	 attention-defi	cit/hyperacti	vity	 disorder	
(ADHD)	treated	with	guanfacine	immediate-release	(GIR)	had	signifi	cantly	
higher	resource	use	than	those	treated	with	guanfacine	extended-release	
(GXR):

� Signifi	cantly	higher	 therapy	adjustment	 rates	and	signifi	cantly	higher	
resource	utilization.

� While	drug	costs	were	lower	for	GIR	users,	they	were	offset	by	higher	
medical	costs;	total	healthcare	costs	were	comparable	between	the	2	
groups.

� Further	investigation	is	warranted	on	clinical	outcomes	associated	with	
GIR’s	off-label	use	in	ADHD	relative	to	GXR.
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of the previous index drug fill. Switching was defined as 

the initiation of a new ADHD medication not used during 

the preindex period within 30 days before or after the 

discontinuation of the index drug. The switched-to ADHD 

medication had to be taken for 30 days or longer. Aug-

mentation was defined as the initiation of a new ADHD 

medication not used during the preindex period before 

the discontinuation of the index drug. The augmenting 

drug must have at least 30 days of supply overlap with the 

index drug. The ADHD medications considered for switch-

ing and augmentation included the 2 comparators, GIR 

and GXR, and other FDA-approved ADHD medications 

(stimulants, atomoxetine, clonidine extended release).

Sensitivity analyses for switching and augmentation 

were conducted by expanding the list to include other 

medications that are not FDA approved for treatment of 

ADHD, but are sometimes used for ADHD treatment: 

clonidine immediate release, bupropion, typical and 

atypical antipsychotics, selective serotonin reuptake 

inhibitors, and tricyclic antidepressants. In addition, 

switching required the new ADHD medication be taken 

for 60 days or longer, and augmentation required the 

Figure. Sample Selection Flow Chart

Patients had at least 1 fill of
GIR

(index drug) during the period of 
November 1, 2009, 

to December 31, 2010. The date 
of the first fill of the index drug 

was the index date.

GIR users: n = 7229

Patients did not have any fill of GIR or GXR within 6 months prior to the index date. 

GIR users: n = 4887                                    GXR users: n = 10,975 

Patients had at least 1 primary diagnosis of ADHD (ICD-9-CM codes 314.00, 314.01) 
within 6 months prior to the index date.

GIR users: n = 2816                                    GXR users: n = 8030 

Patients were aged 6 to 17 years as of the index date.

  GIR users: n = 2284                                    GXR users: n = 7127 

Patients had continuous eligibility for at least 6 months prior to the index date 
(preindex period) and 6 months after the index date (study period).

    GIR users: n = 753                                     GXR users: n = 2362 

Patients did not have hypertension during the baseline or study period.

      GIR users: n = 743                                     GXR users: n = 2344 

Patients had at least 1 fill of
GXR

(index drug) during the period of 
November 1, 2009, 

to December 31, 2010. The date 
of the first fill of the index drug 

was the index date.

GXR users: n = 11,201

ADHD	indicates	attention-deficit/hyperactivity	disorder;	GIR,	guanfacine	immediate	release;	GXR,	guanfacine	extended	release;	ICD-9-CM, International Classification of Diseases, 
Ninth Revision, Clinical Modification.



e88	 	 The	American	Journal	of	Pharmacy	Benefits	 •	 July/August	2013	 																																			 www.ajpblive.com

n  Sikirica • Xie • He • Erder

augmenting drug to have 60 days or more of supply 

overlap with the index drug. 

Resource Utilization. Types of resource utilization 

measured during the study period included inpatient, 

emergency department (ED), and outpatient visits. The 

mean numbers of inpatient, ED, and outpatient visits per 

patient were calculated for each cohort. Both all-cause 

utilization and utilization related to mental health (MH) 

were measured. Utilization related to MH was identified 

based on claims associated with a primary diagnosis of 

an MH condition (ICD-9-CM codes 290-319).

Healthcare Costs. Healthcare costs measured during 

the study period included medical service and prescrip-

tion drug costs. Both all-cause and MH-related costs were 

estimated. Mental health–related medical costs were de-

fined as costs associated with an MH-related utilization, 

and MH-related drug costs were identified using thera-

peutic class codes. Cost analyses were conducted from 

a third-party payer’s perspective (ie, the amount paid 

by third-party payers). Costs were inflated to December 

2010 US dollars using the medical component of the Con-

sumer Price Index.25

Statistical Analyses
Baseline characteristics were compared between 

the GIR and GXR cohorts using c2 tests for categorical 

variables and Wilcoxon rank sum tests for continuous 

variables. Baseline characteristics include demographics, 

baseline medications and psychotherapies, comorbidi-

ties, resource utilizations, healthcare costs, and use of the 

index therapy as combination therapy or monotherapy. 

Combination therapy with the index drug was defined as 

fills of the same nonindex ADHD drug during the prein-

dex period and within 30 days after GIR or GXR initia-

tion; the nonindex drug must have 30 days or more of 

overlapping use with the index drug. 

Rates of therapy discontinuation, switching, and aug-

mentation during the study period were estimated using 

Kaplan-Meier survival analysis and compared descriptive-

ly between the 2 cohorts using log-rank tests. The hazard 

ratios of discontinuation, switching, and augmentation 

between GIR and GXR users were calculated using mul-

tivariate Cox proportional hazards models. Medication 

possession ratio and DACON were compared between 

GIR and GXR users by using generalized linear models. 

The all-cause and MH-related incidence rate ratios for 

each resource utilization category, which measured the 

relative frequency of resource use for GIR users com-

pared with GXR users, were calculated using univariate 

and multivariate negative binomial models. 

Healthcare costs corresponding to each resource uti-

lization category were compared descriptively between 

GIR and GXR users using Wilcoxon rank sum tests. In 

the multivariate models, cost outcomes for which 95% 

or more of patients had nonzero values were compared 

using generalized linear models with gamma distribution 

and log link. The cost outcomes for which less than 95% 

of patients had a nonzero value were estimated using 

2-part models. Adjusted cost differences between the 2 

groups were calculated. P values for the 2-part models 

were estimated via bootstrapping (500 iterations of sam-

pling with replacement).

Multivariate models adjusted for baseline variables 

that were statistically different between the 2 cohorts. 

Specifically, baseline characteristics that were adjusted 

for included age, sex, region, healthcare provider type, 

use of index drug in combination therapy, use of baseline 

treatments, MH comorbidities, and the corresponding 

baseline utilization or cost.

Sensitivity analyses were performed for all multivari-

ate regression analyses, where use of the index drug in 

combination therapy was redefined as at least 1 nonindex 

ADHD drug fill during the preindex period, coupled with 

any nonindex ADHD drug fill within 30 days of the index 

date. The nonindex ADHD drug used in the study period 

must have 30 days or more of supply overlap with the 

index drug. 

All analyses were performed using SAS 9.2 (SAS Insti-

tute, Cary, North Carolina). The significance for all sta-

tistical tests was assessed based on a type I error of .05. 

RESULTS
Baseline Characteristics

The GIR and GXR cohorts included 743 and 2344 

patients, respectively (Figure). At baseline, a higher 

proportion of GIR users were prescribed short-acting 

stimulants (23.96% vs 18.47%; P = .001), antidepressants 

(28.80% vs 24.74%; P = .027), and antipsychotics (24.76% 

vs 21.33%; P = .050), and a smaller proportion of GIR 

users were prescribed long-acting stimulants (66.89% vs 

76.66%; P <.001). The GIR users had a higher prevalence 

of any MH comorbidity (47.11% vs 39.16%; P <.001). In 

the baseline period, GIR users had significantly higher 

means of all-cause inpatient visits per patient (0.11 vs 

0.06; P <.001), ED visits per patient (0.24 vs 0.19; P = 

.034), inpatient costs per patient ($926 vs $598; P <.001), 

and ED costs per patient ($142 vs $131; P = .020). The 

results were similar for MH-related baseline inpatient uti-

lization and costs, but MH-related baseline ED utilization 

and costs were not significantly different (Table 1).
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Table 1. Comparison of Baseline Characteristics
Baseline Characteristics GIR Users  (n = 743) GXR Users  (n = 2344)   P 

Demographics    

	 	 Agea	mean	±	SD,	y 10.38	±	3.01 10.76	±	2.96 .002b

	 	 Female,	n	(%) 158	(21.27) 510	(21.76) .776

  Region,	n	(%) <.001b

	 	 	 	 Northeast 86	(11.57) 182	(7.76)

	 	 	 	 North	Central 259	(34.86) 700	(29.86)

	 	 	 	 South 252	(33.92) 1243	(53.03)

	 	 	 	 West 144	(19.38) 211	(9.00)

	 	 	 	 National	(unknown) 2	(0.27) 8	(0.34)

Healthcare provider type, n (%) <.001b

  Preferred	provider	organization 407	(54.78) 1464	(62.46)

  Health	maintenance	organization 176	(23.69) 320	(13.65)

  Noncapitated	point-of-service 52	(7.00) 206	(8.79)

  Other 108	(14.54) 354	(15.10)

Index therapy use pattern, n (%)

  Base	definition .231

    Combination	therapyc 225	(30.28) 765	(32.64)

    Monotherapyc 518	(69.72) 1579	(67.36)

  Sensitivity	definition .041b

    Combination	therapy—sensitivityd 273	(36.74) 960	(40.96)  

    Monotherapy—sensitivityd 470	(63.26) 1384	(59.04)

ADHD medications, n (%)

  Short-acting	stimulants 178	(23.96) 433	(18.47) .001b 

  Long-acting	stimulants 497	(66.89) 1797	(76.66) <.001b 

  Nonstimulants 167	(22.48) 560	(23.89) .429

Concomitant mental health medications, n (%)

  Antidepressants 214	(28.80) 580	(24.74) .027b 

  Antipsychotics/antimanics	 184	(24.76) 500	(21.33) .050b 

  Benzodiazepines 8	(1.08) 38	(1.62) .286

  Other	sedatives,	hypnotics,	and	anxiolytics	 24	(3.23) 54	(2.30) .161

	 	 Anticholinergics	 8	(1.08) 13	(0.55) .131

Nonmedication psychotherapies, n (%)

	 	 Nonmedication	psychotherapye 524	(70.52) 1375	(58.66) <.001b 

	 	 Psychiatrist	visits 392	(52.76) 922	(39.33) <.001b 

Any physical comorbidities,f n (%) 208	(27.99) 676	(28.84) .657

	 	 Asthma 53	(7.13) 153	(6.53) .564

	 	 Vision 11	(1.48) 23	(0.98) .256

	 	 Diabetes	mellitus 3	(0.40) 5	(0.21) .374

	 	 Iron	deficiency	anemia 1	(0.13) 5	(0.21) .671

	 	 Accidents	and	injuries 123	(16.55) 418	(17.83) .425

	 	 Insomnia 8	(1.08) 18	(0.77) .422

	 	 Epilepsy 14	(1.88) 31	(1.32) .266

	 	 Other	neurologic	disorders 33	(4.44) 132	(5.63) .209

(Continued)
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Table 1. Comparison of Baseline Characteristics (Continued)
Baseline Characteristics GIR Users  (n = 743) GXR Users  (n = 2344) P 

Any mental comorbidities,f n (%) 350	(47.11) 918	(39.16) <.001b 

	 	 Depression 68	(9.15) 186	(7.94) .293

	 	 Adjustment	reaction 74	(9.96) 196	(8.36) .179

	 	 Oppositional	defiant	disorder 69	(9.29) 168	(7.17) .059

	 	 Obsessive-compulsive	disorder 14	(1.88) 45	(1.92) .951

	 	 Conduct	disorder 54	(7.27) 130	(5.55) .084

	 	 Substance	abuse 10	(1.35) 39	(1.66) .546

	 	 Anxiety	disorder 80	(10.77) 229	(9.77) .430

	 	 Bipolar	disorder 55	(7.40) 135	(5.76) .104

	 	 Learning	disability 36	(4.85) 72	(3.07) .022b 

	 	 Pervasive	developmental	disorder 41	(5.52) 81	(3.46) .012b 

	 	 Autism 28	(3.77) 43	(1.83) .002b 

	 	 Asperger’s	disorder 49	(6.59) 93	(3.97) .003b 

	 	 Tics	(excludes	Tourette’s) 20	(2.69) 36	(1.54) .040b 

	 	 Tourette’s	syndrome 22	(2.96) 26	(1.11) <.001b 

Total all-cause healthcare costs, mean ± SD, $ 4250	±	7143 3384	±	5936 .047b 

	 	 Inpatient

	 	 	 	 Number	of	visits	per	patient,	mean	±	SD 0.11	±	0.40 0.06	±	0.30 <.001b 

	 	 	 	 Cost	per	patient,	mean	±	SD,	$ 926	±	4242 598	±	4452 <.001b 

	 	 Emergency	department

	 	 	 	 Number	of	visits	per	patient,	mean	±	SD 0.24	±	0.67 0.19	±	0.57 .034b 

	 	 	 	 Cost	per	patient,	mean	±	SD,	$ 142	±	452 131	±	524 .020b 

	 	 Outpatient

	 	 	 	 Number	of	visits	per	patient,	mean	±	SD 9.26	±	9.48 8.49	±	7.56 .192

	 	 	 	 Cost	per	patient,	mean	±	SD,	$ 1899	±	4648 1323	±	2212 .071

	 	 Drug

								Cost	per	patient,	mean	±	SD,	$ 1283	±	1796 1333	±	2362 .167

Total mental health–related costs, mean ± SD, $ 2886	±	5582 2303	±	4300 .159

	 	 Inpatient

	 	 	 	 Number	of	visits	per	patient,	mean	±	SD 0.10	±	0.38 0.06	±	0.30 <.001b 

	 	 	 	 Cost	per	patient,	mean	±	SD,	$ 801	±	4007 482	±	3463 <.001b 

	 	 Emergency	department

	 	 	 	 Number	of	visits	per	patient,	mean	±	SD 0.08	±	0.41 0.06	±	0.30 .170

	 	 	 	 Cost	per	patient,	mean	±	SD,	$ 43	±	283 35	±	226 .187

	 	 Outpatient

	 	 	 	 Number	of	visits	per	patient,	mean	±	SD 6.09	±	7.54 5.48	±	5.94 .141

	 	 	 	 Cost	per	patient,	mean	±	SD,	$ 993	±	2890 712	±	1663 .043b 

	 	 Drug

	 	 					Cost	per	patient,	mean	±	SD,	$ 1050	±	1205 1074	±	1194 .219

ADHD	indicates	attention-deficit/hyperactivity	disorder;	GIR,	guanfacine	immediate	release;	GXR,	guanfacine	extended	release;	SD,	standard	deviation. 
aAge	was	calculated	at	the	index	date. 
bSignificant	at	α	<.05. 
cCombination	therapy	was	defined	as	the	fill	of	at	least	1	nonindex	ADHD	drug	during	the	preindex	period,	coupled	with	a	fill	of	the	same	nonindex	ADHD	drug	within	30	days	after	the	
index	date	with	30	days	or	more	of	overlapping	use	prior	to	index	drug	discontinuation.	Monotherapy	was	defined	as	not	fulfilling	the	criteria	for	combination	therapy. 
dAs	a	sensitivity	analysis,	combination	therapy	was	redefined	as	the	fill	of	at	least	1	nonindex	ADHD	drug	during	the	preindex	period,	coupled	with	a	fill	of	any	nonindex	ADHD	drug	within	
30	days	of	the	index	date	with	30	days	or	more	of	overlapping	use	prior	to	index	drug	discontinuation.	The	sensitivity	for	monotherapy	was	defined	as	not	fulfilling	the	criteria	for	the	
sensitivity	of	combination	therapy. 
ePsychotherapy	was	defined	as	nonmedication	psychotherapies	such	as	behavioral	treatment. 
fOnly	the	specific	physical	and	mental	comorbidities	listed	factored	into	the	overall	prevalence	of	any	physical	and	mental	comorbidities.	
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 Study Outcomes
Results from the Kaplan-Meier analyses showed that 

GIR users had significantly higher 6-month rates of dis-

continuation (73.49% vs 53.67%; P <.001), switching 

(31.78% vs 15.59%; P <.001), and augmentation (16.13% 

vs 11.45%; P = .003) than GXR users. After adjusting for 

baseline characteristics, GIR users remained significantly 

more likely to discontinue (adjusted hazard ratio [aHR] = 

1.79; P <.001), switch (aHR = 2.32; P <.001), and augment 

(aHR = 1.55; P = .003) treatment. Similar trends were ob-

served when alternative definitions of switching (11.79% 

vs 5.70%, P <.001; aHR = 2.17, P <.001) and augmentation 

(16.27% vs 9.47%, P <.001; aHR = 1.58, P = .002) were 

used. In addition, GIR users had a significantly lower av-

erage MPR (0.50 vs 0.64; P <.001) than GXR users, indi-

cating lower adherence to the index drug. The GIR users 

also had a significantly higher DACON (1.58 vs 1.07; P 

<.001) than GXR users (Table 2). 

For resource utilizations, GIR users had significantly 

more frequent all-cause mean inpatient visits per patient 

(0.09 vs 0.05; P = .008), ED visits per patient (0.26 vs 0.16; 

P <.001), and outpatient visits per patient (9.76 vs 7.99; P 

<.001) than GXR users. After adjusting for baseline char-

acteristics, GIR users had significantly more frequent all-

cause inpatient visits (adjusted incidence rate ratio [aIRR] 

= 1.61; P = .022) and ED visits (aIRR = 1.31; P = .016), 

but no statistically significant differences were observed 

in the number of outpatient visits (aIRR = 1.06; P = .080). 

Similar results were observed for MH-related utilizations. 

The GIR users had significantly more frequent MH-relat-

ed visits than GXR users (inpatient visits per patient: 0.08 

vs 0.04, P = .006; ED visits per patient: 0.09 vs 0.04, P 

<.001; outpatient visits per patient: 6.84 vs 5.30, P <.001). 

After adjusting for baseline characteristics, GIR users still 

had significantly more MH-related inpatient and ED visits 

than GXR users (inpatient visits: aIRR = 1.72, P = .013; 

ED visits: aIRR = 1.55, P = .030), but not more outpatient 

visits (aIRR = 1.07, P = . 104) (Table 3).

Consistent with the findings regarding utilization, GIR 

users had higher all-cause mean medical care costs com-

pared with GXR users (unadjusted costs: $2775 vs $2104; 

P <.001), which were observed across different types of 

services, with unadjusted cost differences between the 

2 groups of $278, $49, and $344 for inpatient, ED, and 

outpatient visits, respectively. Although GIR users had 

lower unadjusted all-cause drug costs ($1439 vs $1830; P 

<.001), unadjusted all-cause total healthcare costs were 

significantly higher ($4214 vs $3934; P = .009). After ad-

justing for baseline characteristics, all-cause medical care 

costs were still significantly higher among GIR users (ad-

justed cost difference [aCD] = $331; P = .009), and total 

drug costs remained significantly lower (aCD = –$438; P 

Table 2. Comparison of Treatment Patterns During the 6-Month Study Period
 
Treatment Pattern

GIR Users   
(n = 743)

GXR Users   
(n = 2344)

P  
(Log-Rank Test)

Adjusted Hazard  
Ratioa (95% CI)

P  
(Multivariate Model)

Therapy adjustmentsb

	 	 Discontinuation 73.49% 53.67% <.001c 1.79	(1.61-1.98) <.001c

	 	 Switching

	 	 	 	 Base	definitiond 31.78% 15.59% <.001c 2.32	(1.89-2.85) <.001c

	 	 	 	 Sensitivity	definitione 11.79% 5.70% <.001c 2.17	(1.53-3.08) <.001c

	 	 Augmentation

	 	 	 	 Base	definitiond 16.13% 11.45% .003c 1.55	(1.16-2.06) .003c

	 	 	 	 Sensitivity	definitione 16.27% 9.47% <.001c 1.58	(1.19-2.11) .002c

Medication possession ratio 0.50 0.64 — — <.001c

Daily average consumption 1.58 1.07 — — <.001c

ADHD	indicates	attention-deficit/hyperactivity	disorder;	CI,	confidence	interval;	GIR,	guanfacine	immediate	release;	GXR,	guanfacine	extended	release. 
aHazard	ratios	indicate	the	relative	hazard	of	the	given	outcome	comparing	GIR	users	with	GXR	users.	A	hazard	ratio	less	than	1	indicates	that	the	outcome	was	more	likely	for	GXR	users,	
whereas	a	hazard	ratio	greater	than	1	indicates	that	the	outcome	was	more	likely	for	GIR	users.	 
bThe	reported	rates	of	therapy	adjustment	were	estimated	using	the	Kaplan-Meier	survival	estimator. 
cSignificant	at	α	=	.05. 
dThe	base	definition	of	switching	required	the	new	ADHD	medication	be	taken	for	30	days	or	longer,	and	the	base	definition	of	augmentation	required	the	augmenting	drug	to	have	30	
days	or	more	of	supply	overlap	with	the	index	drug.	The	medications	considered	for	switching/augmentation	(base	definition)	included	GIR,	GXR,	stimulants,	atomoxetine,	and	clonidine	
extended-release. 
eThe	sensitivity	definition	of	switching	required	the	new	ADHD	medication	to	be	taken	for	60	days	or	more,	and	the	sensitivity	definition	of	augmentation	required	the	augmenting	drug	to	
have	60	days	or	more	of	supply	overlap	with	the	index	drug.	The	medications	considered	for	switching/augmentation	(sensitivity	definition)	included	GIR,	GXR,	stimulants,	atomoxetine,	
clonidine	extended	release,	clonidine	immediate	release,	bupropion,	typical	and	atypical	antipsychotics,	selective	serotonin	reuptake	inhibitors,	and	tricyclic	antidepressants.
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<.001). The adjusted difference in all-cause total health-

care costs was not significant (aCD = –$239; P = .068). 

Similar patterns were observed for MH-related costs. 

Without adjustment, GIR users had significantly higher 

mean MH-related total healthcare costs ($3062 vs $2784; 

P <.001), higher medical care costs ($1891 vs $1220; P 

<.001), and lower drug costs ($1171 vs $1564; P <.001). 

After adjusting for baseline characteristics, GIR users still 

had significantly higher MH-related medical costs and 

significantly lower MH-related drug costs (medical care: 

aCD = $401, P <.022; drugs: aCD = –$440, P <.001). Men-

tal health–related total healthcare costs were not signifi-

cantly different between the 2 cohorts (aCD = –$159; P 

= .085) (Table 3).

Using the alternative definition to define combination 

therapy with the index drug, sensitivity analyses were 

conducted for all adjusted models. Results for all study 

outcomes remained robust except for the hazard ratio for 

augmentation (sensitivity: aHR = 1.32; P <.059), which 

became insignificant between the 2 cohorts.

Table 3. Resource Utilization and Healthcare Costs During the 6-Month Study Period
GIR Users  
(n = 743)

GXR Users  
(n = 2344)

 

 
 
Type of Utilization or Cost 

Mean  
Number of 

Visitsa

Mean  
Number of  

Visitsa

Unadjusted  
Incidence Rate 
Ratio (95% CI)

 
 
P

Adjusted 
Incidence Rate 
Ratio (95% CI)

 
 
P

Utilization

All cause

	 	 Inpatient	visits 0.09 0.05 1.79	(1.17-2.74) .008b 1.61	(1.07-2.42) .022b

	 	 ED	visits 0.26 0.16 1.60	(1.27-2.01) <.001b 1.31	(1.05-1.63) .016b

	 	 Outpatient	visits 9.76 7.99 1.22	(1.14-1.31) <.001b 1.06	(0.99-1.12) .080

Mental health–related

	 	 Inpatient	visits 0.08 0.04 1.90	(1.21-2.99) .006b 1.72	(1.12-2.64) .013b

	 	 ED	visits 0.09 0.04 2.23	(1.48-3.37) <.001b 1.55	(1.04-2.31) .030b

	 	 Outpatient	visits 6.84 5.30 1.29	(1.18-1.41) <.001b 1.07	(0.99-1.15) .104

 
 
Cost 

 
 

Mean ± SD, $

 
 

Mean ± SD, $

Unadjusted  
Difference  

(GIR − GXR), $

 
 
P

Adjusted  
Difference  

(GIR − GXR), $

 
 
P

All cause

	 	 Total	costs 4214	±	7972 3934	±	8497 280 .009b –239 .068

	 	 Medical	care	costsc 2775	±	7373 2104	±	7918 671 <.001b 331 .009b

	 	 	 	 Inpatient	visits 978	±	6191 700	±	6037 278 .007b –117 .226

	 	 	 	 ED	visits 161	±	579 112	±	450 49 .011b 12 .212

	 	 	 	 Outpatient	visits 1636	±	2909 1292	±	3097 344 <.001b 70 .291

	 	 Drug	costs 1439	±	1622 1830	±	2461 –391 <.001b –438 <.001b 

Mental health–related

	 	 Total	costs 3062	±	6665 2784	±	4921 278 <.001b –159 .085

	 	 Medical	care	costsc 1891	±	6281 1220	±	4562 671 <.001b 401 .022b

	 	 	 	 Inpatient	visits 845	±	5495 508	±	3948 338 .003b 3 .277

	 	 	 	 ED	visits 45	±	240 31	±	222 14 .007b –4 .254

	 	 	 	 Outpatient	visits 1001	±	2296 681	±	1692 320 <.001b 117 .044b

	 	 Drug	costs 1171	±	1189 1564	±	1302 –393 <.001b –440 <.001b 

CI	indicates	confidence	interval;	ED,	emergency	department;	GIR,	guanfacine	immediate	release;	GXR,	guanfacine	extended	release. 
aIncidence	rate	ratios	compare	the	frequency	of	medical	resource	utilization	by	GIR	users	versus	GXR	users.	An	incidence	rate	ratio	greater	than	1	indicates	that	GIR	users	had	more	
frequent	medical	visits,	whereas	an	incidence	rate	ratio	less	than	1	indicates	GIR	users	had	less	frequent	medical	visits.	 
bSignificant	at	α	=	.05. 
cMedical	care	consists	of	inpatient,	ED,	and	outpatient	visits.
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DISCUSSION
This study examined the real-world differences be-

tween GIR and GXR in the treatment of ADHD in chil-

dren and adolescents using a nationwide claims database. 

Results showed that GIR users were more likely than GXR 

users to adjust therapy (discontinue, switch, or augment). 

In addition, patients treated with GIR had significantly 

lower adherence to their medication than GXR users. GIR 

users were also found to have significantly more inpatient 

and ED visits than GXR users. Even though GIR users in-

curred significantly lower drug costs compared with GXR 

users, the difference was offset by significantly higher 

medical care costs. Thus, the total healthcare costs were 

comparable between the 2 groups.

The findings from this study were consistent with 

previous research examining the differences between 

immediate-release and extended-release neuropsychologi-

cal medications, in which extended-release formulations 

were associated with greater adherence, efficacy, and ef-

fectiveness than their immediate-release counterparts.26,27 

The higher rates of discontinuation, switching, and aug-

mentation and greater utilization of ED and inpatient visits 

among GIR users are consistent with the possibility that 

patients may not have optimal treatment response com-

pared with GXR users.23,28 Prior research has indicated that 

immediate-release nonstimulants such as clonidine imme-

diate release and GIR are limited by quick absorption and 

clearance.29 Due to the high peak-to-trough fluctuations 

of GIR relative to the flatter, sustained plasma concentra-

tion profile of GXR, patients using GIR may experience 

lower efficacy (eg, ADHD symptom control), which could 

potentially lead to more follow-up medical visits in order 

to better control ADHD symptoms. This might explain the 

higher medical resource utilization among GIR patients. In 

addition, this study found better drug adherence among 

GXR-treated patients, which may be related to GXR’s less 

complicated dosing schedule (GXR once per day vs GIR 

2 or 3 times per day, as was shown by the difference in 

DACON).15 As better adherence is associated with better 

clinical responses and less medical care utilization,30,31 the 

lower adherence rate with GIR could be another contribu-

tor to the observed higher urgent care utilization among 

its users. 

Given that GIR and GXR have the same active moiety, 

decision makers may assume that GIR and GXR are inter-

changeable and consider the use of GIR instead of GXR 

to reduce drug costs. However, clinical evidence support-

ing GIR use in ADHD has been limited. The current study 

showed that the lower pharmacy costs associated with 

GIR use were offset by higher medical costs, resulting in 

comparable total healthcare costs. Results of this study, 

combined with prior evidence,12,15,29 indicate the need for 

further investigation of health outcomes associated with 

GIR’s off-label use in ADHD relative to GXR to assess this 

treatment strategy’s relative value.

This study is subject to several limitations. First, al-

though the study uses multiple regressions to control 

for the observed baseline characteristics, unobserved 

confounding, which is a common limitation in obser-

vational studies, might still impact the analysis. At base-

line, it appeared that patients in the GIR cohort might 

have been more severely ill because they generally had 

a higher prevalence of comorbidities and utilized more 

resources than the GXR cohort. Adjusting for differences 

in observed baseline characteristics, including comor-

bidities, and the corresponding resource utilization and 

costs, might control for the difference in disease severity 

to a certain extent. However, the difference in clinical 

severity was unobserved. If this difference remained af-

ter controlling for the baseline variables in the model, 

the results could be biased. More information on clinical 

severity or symptoms might help improve the study, but 

only randomized, controlled studies can validly address 

the unobserved confounding issue. Second, because this 

study only examined data collected from commercial 

health plans, caution should be exercised in generalizing 

this study’s results to other populations. Lastly, only the 

first 6 months following treatment initiation were ana-

lyzed due to the recent entry of GXR. Further research 

with a longer time horizon in which treatment outcomes 

can be assessed is warranted to better compare the long-

term impacts of GIR and GXR use.

CONCLUSION
After adjustment for observed baseline differences, 

this retrospective claims analysis found that GXR use by 

children and adolescents was associated with lower rates 

of therapy adjustment and fewer inpatient and ED visits 

compared with GIR use. Medical costs were higher among 

GIR users than GXR users, which offset the lower drug 

costs associated with GIR use and led to comparable to-

tal healthcare costs between the 2 groups. These findings 

could inform decision and policy makers by highlighting 

the tradeoffs associated with the use of GIR and GXR.
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