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ABSTRACT

BACkgRound: Hepatitis C virus (HCV) infection affects more than 170 mil-
lion people worldwide, and one-third of them have human immunodeficien-
cy virus (HIV) coinfection. Multiple studies have been conducted in order 
to identify the factors that may explain different responses to treatment 
among patients. However, the reasons why HIV-HCV coinfected patients 
have lower responses to treatment are not clear. In addition, no studies 
have evaluated the influence of the complexity of the therapeutic regimen 
for hepatitis C infection on clinical outcomes.

oBjeCtIVeS: to (a) investigate the influence of the antiviral regimen com-
plexity in the sustained viral response (SVR) in patients with chronic hepa-
titis and (b) adapt a method of quantifying complexity of an antiretroviral 
regimen for patients infected with HCV.

MetHodS: A single center, retrospective study was conducted in HCV and 
HIV-HCV coinfected patients. We selected patients treated with interferon 
alfa-2a plus ribavirin between january 2005 and december 2010. Patients 
with severe psychiatric disorders, those included in a clinical trial, and 
those known to be nonadherent to treatment were excluded. the depen-
dent variable was the sustained virologic response and the independent 
variables were sex, age, race, stage fibrosis (F) ≥ 2, presence or absence 
of cirrhosis, low hepatitis C baseline viral load (defined as ≤ 800,000 Iu), 
viral genotype, rapid virological response (RVR), serum gamma-glutam-
yltransferase (ggt) levels, ratio of alanine aminotransferase to aspartate 
aminotransferase (ALt/ASt), serum cholesterol level, presence or absence 
of diabetes mellitus, and antiviral regimen complexity index. the latter 
variable included drugs for HCV and HIV infection, but no medication for 
other comorbidities. to evaluate the complexity of antiviral treatment we 
performed an adaptation of the system developed by Martin et al. (2007) in 
HIV patients. the factors determining the complexity of treatment were the 
number of medications, dosing schedules, administration methods, special 
instructions, and required preparations associated with antiviral regimens.  
Sample size was estimated by the Freeman equation. to determine the 
independent variables associated with SVR, we performed an univariate 
logistic regression and subsequently a multivariate analysis with those 
variables that demonstrated a statistically significant difference in the uni-
variate analysis.

ReSuLtS: A total of 156 patients was included (76% men, mean age 44 
years) of whom 45% were HIV-HCV coinfected. 75% were genotypes 1 
or 4. the univariate analysis variables—genotypes 2 and 3 (oR = 3.10; CI 
[1.38-6.95]; P = 0.006); HIV-HCV coinfection (oR = 0.36; CI [0.19-0.69]); 
presence of cirrhosis (oR = 0.27; CI [0.10-0.73]; P = 0,01); F ≥ 2 (oR = 0.44; 
CI [0.23-0.84]; P = 0.01); low baseline viral load (oR = 2.05; CI [1.01-4.17]; 
P = 0.048); RVR (oR = 17,60; CI [6.84-45.30]; P < 0.001); complexity index 
(oR = 0.71; CI [0.58-0.87]; P = 0.001), showed statistically significant rela-
tionships with SVR. Complexity index (oR = 0.67; CI [0.52-0.87]; P = 0.002) 

RESEARCH

and RVR (oR = 20.04; CI [7.33-54.85]; P < 0.001) were independent predic-
tors of SVR in multivariate analysis. the reliability of the multivariate analy-
sis was checked with the Hosmer and Lemeshow test (P = 0.079).

ConCLuSIonS: the medication regimen complexity may be a crucial factor 
to achieve therapeutic success when treating patients for hepatitis C. the 
adaptation of this index in patients with HCV provides an objective value of 
the antiviral regimen complexity and could help us to identify patients in 
clinical practice who require multidisciplinary attention. Simplification of 
the antiretroviral regimen might result in a greater response to treatment 
for hepatitis C.
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•	Several	 studies	 have	 identified	 clinical,	 virologic,	 histologic,	
biochemical,	and	demographic	features	that	can	predict	a	lower	
response	to	treatment	with	pegylated	interferon	and	ribavirin.

•	The	role	of	the	pharmacist	has	been	defined	for	optimizing	treat-
ment	response	and	managing	adverse	effects	in	hepatitis	C	virus	
(HCV)	infection.

•	Pharmacists	are	in	an	ideal	position	to	provide	care	for	patients	
with	 HCV	 due	 to	 the	 long	 duration	 of	 therapy,	 need	 for	 close	
monitoring	of	adverse	effects	and	laboratory	values,	and	potential	
dose	adjustments	required.	The	coordinated	care	between	phar-
macists	and	physicians	improves	patient	care	outcomes.

What is already known about this subject

•	The	medication	regimen	complexity	was	identified	as	a	predictor	
of	sustained	virologic	response.	No	study	has	defined	the	role	of	
medication	regimen	complexity	in	therapeutic	success.	

•	We	have	developed	a	system	that	has	allowed	us	to	quantify	an	
antiviral	regimen’s	complexity.	This	system	of	quantification	pro-
vides	an	objective	and	comparable	measure	among	patients	from	
around	the	world.

•	The	 application	 of	 this	 tool	 in	 clinical	 practice	 will	 allow	 us	
to	 identify	 which	 patients	 have	 more	 complex	 treatments	 and	
require	 special	 attention	by	health	care	professionals	 as	well	 as	
the	development	of	measures	to	ensure	therapeutic	success.

What this study adds
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ment	 about	 optimal	 pharmacy	 practice	 models	 in	 hospitals	
and	 health	 systems.17	 One	 of	 the	 specific	 points	 mentioned	
in	this	consensus	was	that	pharmacist-provided	drug	therapy	
management	should	be	prioritized	using	a	patient	medication	
complexity	 index.	 However,	 validated	 methods	 to	 quantify	
regimen	complexity	need	to	be	developed.	Martin	et	al.	(2007)	
developed	 a	 method	 for	 quantifying	 antiretroviral	 regimen	
complexity	(ARC)	in	HIV	patients.18

Multiple	studies	have	been	conducted	in	patients	with	HCV	
infection	in	order	to	 identify	the	factors	that	may	explain	the	
different	 responses	 to	 treatment	among	patients.	The	reasons	
why	 HIV-HCV	 coinfected	 patients	 have	 lower	 responses	 to	
treatment	 are	 not	 yet	 clearly	 understood.19	 No	 studies	 have	
evaluated	 the	 influence	 of	 the	 complexity	 of	 the	 therapeu-
tic	 regimen	 for	 hepatitis	 C	 infection	 on	 clinical	 outcomes.	
Therefore,	the	main	objective	of	this	study	is	to	determine	the	
influence	 of	 therapeutic	 regimen	 complexity	 on	 the	 achieve-
ment	of	SVR	in	HCV-infected	patient,	and	to	adapt	a	complex-
ity	index	for	this	population	based	on	the	premise	established	
by	Martin	et	al.	for	patients	with	antiretroviral	treatment.

■■  Methods
We	conducted	a	retrospective	observational	study	that	included	
HCV	monoinfected	patients	and	HIV-HCV	coinfected	patients	
who	attended	the	pharmaceutical	care	office	of	a	pharmacy	ser-
vice,	which	initiated	treatment	with	pegINF	and	RBV	between	
January	 2005	 and	 December	 2010.	 We	 excluded	 patients	
enrolled	in	clinical	trials,	those	with	psychiatric	disorders	that	
may	affect	treatment	adherence,	and	patients	whose	data	were	
not	available.

SVR	was	 considered	 the	 dependent	 variable.	We	 also	 col-
lected	 the	 following	 demographic	 and	 clinical	 parameters	
described	 in	 the	 literature	 as	 independent	predictors	of	SVR:	
age,	sex,	race,	HIV-HCV	coinfection,	baseline	cirrhosis,	diabe-
tes	mellitus,	significant	fibrosis	(F	≥	2),	viral	load	(international	
units	 per	milliliter	 [IU/mL]),	 serum	 gamma-glutamyltransfer-
ase	(GGT;	IU/L),	ratio	of	alanine	aminotransferase	to	aspartate	
aminotransferase	 (ALT/AST),	 total	 cholesterol	 (milligram	 per	
deciliter	 [mg/dL]),	 RVR,	 and	 viral	 genotype.	 In	 addition,	 an	
antiviral	 treatment	 complexity	 index	was	 calculated	 for	 each	
patient.

This	complexity	index	was	calculated	through	the	applica-
tion	 available	 in	 Spanish	 at:	 http://www.farmaciavalmecpv.
com/consulta/actividad/indice-de-complejidad/,	 based	 on	 an	
adaptation	 of	 the	 score	 created	 by	Martin	 et	 al.18	 and	whose	
items	include	the	number	of	pills	per	day,	the	dosing	schedule,	
dosage	 form,	and	specific	 instructions	associated	with	 taking	
drugs.	The	medication	was	obtained	from	a	pharmacy	dispens-
ing	program	to	outpatients.

The	 remaining	 variables	 were	 obtained	 by	 consulting	 
analytics,	microbiology	reports,	and	from	review	of	the	medical	
history	of	 each	patient.	Continuous	variables	were	 expressed	

Hepatitis	C	virus	(HCV)	infection	affects	more	than	170	
million	people	worldwide,	with	one-third	of	them	pre-
senting	 with	 human	 immunodeficiency	 virus	 (HIV)	

coinfection.	HCV	is	a	major	public	health	problem	worldwide,	
causing	one	million	deaths	annually.1

Until	2011,	the	standard	therapy	for	the	treatment	of	hepati-
tis	C	was	based	on	the	combination	therapy	of	pegylated	inter-
feron	 (pegINF)	alfa-2a	or	alfa-2b	and	 ribavirin	 (RBV)	admin-
istered	 for	 24	 or	 48	 weeks.2	 The	 recent	 emergence	 of	 direct	
antiviral	 agents	has	caused	a	 radical	 change	 in	 the	prognosis	
of	the	disease.3

The	goal	of	treatment	of	hepatitis	C	infection	is	to	eradicate	
the	virus,	thus	preventing	disease	progression	to	cirrhosis	and	
reducing	the	risk	of	hepatocellular	carcinoma.	The	biomarker	
that	best	correlates	with	a	cure	is	the	achievement	of	sustained	
viral	 response	 (SVR),4	 defined	 as	 a	negative	HCV	 ribonucleic	
acid	(RNA)	6	months	after	completing	the	antiviral	treatment.

Over	 the	 past	 few	 years	 several	 studies	 have	 identified	
clinical,	 virologic,	 histologic,	 biochemical,	 and	 demographic	
features	 that	 can	 predict	 a	 lower	 response	 to	 treatment	with	
pegINF	and	RBV.5-7	However,	we	still	do	not	know	all	the	vari-
ables	that	may	explain	different	responses	among	patients.	The	
rapid	 virological	 response	 (RVR),	 defined	 as	 an	 undetectable	
hepatitis	C	viral	load	4	weeks	after	the	beginning	of	treatment,	
has	 been	 one	 of	 the	 factors	most	 strongly	 associated	with	 the	
achievement	 of	 SVR.8-10	 HIV-HCV	 coinfected	 patients	 have	
lower	rates	of	HCV	SVR	compared	with	monoinfected	patients	
(40%	vs.	54-63%,	respectively).	Although	the	causes	of	 lower	
response	still	remain	unclear,	coinfected	patients	have	higher	
baseline	viral	loads	and	faster	progression	of	the	disease	to	liver	
fibrosis,	as	well	as	an	increased	risk	of	cirrhosis	and	hepatocel-
lular	carcinoma.11	Adherence	to	combination	therapy	is	known	
to	 be	 a	 crucial	 factor	 in	 achieving	 early	 virologic	 response	
(EVR)	 and	 subsequently	 SVR.12,13	 Mechanisms	 that	 may	
improve	adherence	to	therapy	include	pharmacologic	manage-
ment	of	treatment-related	adverse	effects	and	careful	selection,	
monitoring,	and	education	of	patients.	

Pharmacists	 are	 in	 an	 ideal	 position	 to	 provide	 care	 for	
patients	with	HCV	due	 to	 the	 long	duration	of	 therapy,	need	
for	 close	monitoring	of	 adverse	 effects	 and	 laboratory	 values,	
and	 potential	 dose	 adjustments	 required.14	 Studies	 have	 sug-
gested	that	coordinated	care	between	pharmacists	and	physi-
cians	 improves	 patient	 care	 outcomes.15	Since	 the	 emergence	
of	the	concept	of	pharmaceutical	care	in	Spain,	hospital	phar-
macy	departments	have	 implemented	 this	 activity.	Therefore,	
pharmaceutical	care	plays	a	key	role	in	detecting	drug-related	
problems	and	the	development	of	measures	to	prevent	them.16 
In	order	to	do	so,	it	 is	necessary	to	have	specialized	pharma-
cists	and	to	create	disease-specific	clinics.	Medication	regimen	
complexity	could	be	another	key	factor,	which	has	not	yet	been	
considered	in	clinical	practice.	In	2011,	the	American	Society	
of	 Health-System	 Pharmacists	 published	 a	 consensus	 docu-

http://www.farmaciavalmecpv.com/consulta/actividad/indice-de-complejidad/
http://www.farmaciavalmecpv.com/consulta/actividad/indice-de-complejidad/
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as	 the	mean	value	 and	 standard	deviation	 (SD)	 and	categori-
cal	variables	as	percentages	(%),	calculating	a	95%	confidence	
interval	(CI)	when	necessary.

We	developed	a	multivariate	logistic	regression	model	that	
identified	 the	 role	 of	 pharmacotherapy	 complexity	 index	 as	
an	 independent	 variable	 predictive	 of	 SVR.	 The	 sample	 size	
was	estimated	according	to	the	Freeman	equation,	10	×	(k	+	1),	
where	k	expresses	the	number	of	covariates.	However,	in	case	of	
dichotomous	variables,	there	must	be	at	least	10	cases	for	each	
of	the	possible	values.	As	the	population	was	homogeneous,	we	
had	to	gather	a	similar	percentage	of	patients	monoinfected	and	
coinfected.	To	know	the	relationship	between	each	of	the	vari-
ables	and	SVR	rate,	we	performed	a	logistic	regression	analysis.	
Subsequently,	a	multivariate	analysis	was	performed	by	likeli-
hood	ratio.	Variables	that	had	shown	statistical	significance	in	
the	 logistic	 regression	were	 included	 as	well	 as	 confounding	
variables	such	as	age	and	sex.	Validity	of	the	model	was	evalu-
ated	 in	 both	 cases	 by	 the	Hosmer	 and	 Lemeshow	 test.	 Data	
analysis	was	performed	using	the	statistical	package	SPSS	20.0	
for	Windows	(SPSS,	Inc.,	Chicago,	IL).

■■  Results
We	 included	 156	 patients	 in	 the	 study,	 whose	 baseline	 and	
clinical	 characteristics	 are	 detailed	 in	 Table	 1.	 As	 noted,	 all	
patients	were	 Caucasian,	most	 were	men,	 and	 the	mean	 age	
was	 44	 years.	 Regarding	 clinical	 characteristics,	 the	 number	
of	 HIV-HCV	 coinfected	 patients	 and	 the	 number	 of	 patients	
with	significant	 fibrosis	were	similar	and	approached	50%	of	
the	 population.	 In	 contrast,	 the	 percentage	 of	 patients	 with	

cirrhosis	and	diabetes	was	low.	Average	cholesterol	levels	were	
within	 the	normal	 range.	However,	 the	mean	 values	 of	GGT	
were	above	normal	limits.	The	majority	(75%)	of	patients	were	
infected	with	viral	genotype	1	or	4.	High	viral	load	occurred	in	
a	high	percentage	(70%)	of	patients.	On	the	other	hand,	37%	
of	 patients	 achieved	 RVR,	 and	 SVR	was	 achieved	 in	 54%	 of	
patients.	The	mean	complexity	index	was	9.13	±	1.72.	

The	percentages	of	mono-	and	coinfected	patients	according	
to	the	complexity	index	values	calculated	are	shown	in	Figure	
1.	 The	 complexity	 index	 values	 were	 lower	 in	monoinfected	
patients,	ranging	from	7.25	to	9.75,	compared	with	coinfected	
patients,	 whose	 values	 reached	 13.25.	 The	 complexity	 index	
variability	 in	patients	was	due	mainly	 to	 the	number	of	pills	
per	 day,	 number	 of	 pills	 per	 dose,	 and	 specific	 instructions	
associated	with	taking	drugs	(with	food	or	on	an	empty	stom-
ach).	Patients	with	more	complex	regimens	were	those	treated	
with	HIV	protease	 inhibitors,	 followed	by	 those	 treated	with	
zidovudine,	didanosine,	 raltegravir,	 and	maraviroc.	However,	
etravirine	 did	 not	 have	 a	 high	 complexity	 index	 because	 it	
can	be	taken	in	a	single	dose,	which	facilitates	administration.	
However,	 patients	 treated	 with	 atripla	 (coformulation	 efavi-
renz/emtricitabine/tenofovir)	had	a	similar	complexity	index	to	
that	of	monoinfected	patients.

Variable Frequency

Sex:	male/female	(%	male) 	 119/37	 (76)
Age	(years) 45	±	8.01
Caucasian	race:	n	(%) 	 156	 (100)
HIV-HCV	coinfection:	n	(%) 	 70	 (45)
Significant	fibrosis	(F	≥	2):	n	(%) 	 72	 (46)
Cirrhosis:	n	(%) 	 22	 (14)
Diabetes	mellitus:	n	(%) 	 30	 (1.9)
GGT	(IU/L) 100.9	±	95.3
Total	cholesterol	(mg/dL) 166.6	±	37.8
ALT/AST 0.9	±	0.4
Genotype	1/4:	n	(%) 	 117	 (75)
Viral	load	≥	800,000	(IU/mL)	(%) 	 109	 (70)
RVR:	n	(%) 	 58	 (37)
SVR:	n	(%) 	 91	 (54)
Complexity	index 8.68	±	1.62

ALT/AST = ratio of alanine aminotransferase to aspartate aminotransferase; 
GGT = gamma-glutamyltransferase; HIV-HCV = human immunodeficiency-hepa-
titis C virus; IU/L = international units per liter; mg/dL = milligrams per deciliter; 
RVR = rapid viral response; SVR = sustained viral response.

TABLE 1 Baseline and Clinical Characteristics of 
the Patients Included in the Study
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Table	2	includes	the	rates	of	SVR	according	to	demographic,	
virologic,	and	histologic	characteristics.	Regarding	the	qualita-
tive	variables,	there	are	major	differences	in	SVR	rates	according	
to	clinical	characteristics.	Regarding	 the	qualitative	variables,	
there	are	major	differences	 in	SVR	rates	according	 to	clinical	
characteristics.	Thus,	90%	of	patients	with	RVR	achieved	SVR.	
Other	important	variables	were	the	presence	of	cirrhosis	(58%	
without	 cirrhosis	 achieved	 SVR	 vs.	 27%	 with	 cirrhosis)	 and	
viral	 genotype	 (74%	with	 genotype	 2	 or	 3	 achieved	 SVR	 vs.	
48%	for	genotype	1	or	4).	On	the	other	hand,	values	of	GGT	
and	AST/ALT	ratio	were	higher	in	patients	who	did	not	achieve	
SVR,	 reflecting	 increased	hepatic	progression	among	patients	
who	 had	 not	 responded	 to	 treatment.	 Similarly,	 the	 average	
value	of	the	complexity	index	was	higher	in	patients	who	did	
not	achieve	SVR.	

The	 limited	 presence	 of	 diabetes	 mellitus	 in	 the	 study	
population	(3	patients)	led	to	the	exclusion	of	this	variable	in	
the	logistic	regression	analysis.	Variables	that	reached	statisti-
cal	 significance	 with	 the	 SVR	 rate	 in	 the	 univariate	 regres-
sion	analysis	were	genotype	2	or	3,	HCV	monoinfection,	 low	
viral	load	(≤	800.000	IU),	no	cirrhosis,	no	significant	fibrosis,	
achievement	 of	 RVR,	 and	 lower	 complexity	 index.	 Table	 3	
shows	 the	 relationship	 between	 these	 variables	 and	 the	 SVR	
expressed	by	the	odds	ratio	 for	a	confidence	 interval	of	95%.	
The	 value	 of	 the	 Hosmer	 and	 Lemeshow	 test	 confirmed	 the	
validity	of	this	model	(P =	0.606).

Subsequently,	 multivariate	 analysis	 showed	 that	 RVR	 and	
the	 complexity	 index	 were	 the	 only	 independent	 predictors	
of	 SVR	 (Table	 4).	 Similarly,	 the	 Hosmer	 and	 Lemeshow	 test	
showed	the	validity	of	the	analysis	(P =	0.079)	despite	not	hav-
ing	achieved	the	sample	size	estimate.

■■  Discussion
In	our	study,	the	complexity	index	was	identified	as	a	predic-
tor	of	SVR.	The	variables	 that	 showed	 statistically	 significant	
relationships	 with	 the	 SVR	 were	 consistent	 with	 the	 results	
obtained	 in	 previous	 studies.20	 However,	 in	 the	 multivariate	
analysis,	 only	RVR	 and	 the	 complexity	 index	were	 identified	
as	 independent	 predictors	 of	 response.	 The	 influence	 of	 the	
complexity	of	medication	regimen	on	response	to	treatment	for	
hepatitis	C	has	not	previously	been	evaluated.

Also,	 in	 this	 study	 we	 have	 adapted	 a	 system	 that	 has	
allowed	us	to	quantify	antiviral	regimen	complexity.	This	sys-
tem	was	initially	developed	for	other	patient	populations,	such	
as	HIV-infected	 and	 elderly	 patients.18,21	However,	 no	 studies	
have	been	conducted	in	patients	with	hepatitis	C.	

As	 in	 many	 other	 chronic	 illnesses	 with	 detrimental	
sequelae,	pharmacists	may	be	a	resource	to	manage	the	disease	
and	mitigate	negative	outcomes.22	In	fact,	the	role	of	pharma-
cists	in	optimizing	treatment	response	and	managing	adverse	
effects	in	HCV	infection	is	recognized.23,24	Mariño	et	al.	(2009)
described	the	results	of	pharmacist	interventions	for	optimiz-
ing	response	in	treatment-naïve	patients	with	chronic	HCV-1.25 
They	noted	that	the	SVR	may	be	higher	due	to	the	low	rate	of	
early	treatment	discontinuation	in	the	study.	Additionally,	the	
overall	 mean	 adherence	 rate	 was	 85.7%;	 the	 adherence	 rate	
in	 the	 patients	 achieving	 SVR	 reached	 an	 impressive	 95.5%.	
Therefore,	 this	 study	 shows	 that	 pharmacists	 can	 strongly	
influence	 patients	with	 respect	 to	 education,	 adherence,	 and	
management	of	adverse	effects.	However,	there	are	no	tools	for	
pharmaceutical	care	to	optimize	therapeutic	results	in	patients	

Variable SVR

Sex	(%	male) 51
Sex	(%	female) 62
HIV-HCV	coinfection	(%) 40
HIV	infection	(%) 65
RVR	(%) 90
No	RVR	(%) 33
Significant	fibrosis	(F≥2)	(%) 43
Fibrosis	(F	<	2)	(%) 64
Cirrhosis	(%) 27
No	cirrhosis	(%) 58
Genotype	1/4	(%) 48
Genotype	2/3	(%) 74
Viral	load	≤	800,000	(IU/mL)	(%) 49
Viral	load	800,000	(IU/mL)	(%) 66

HIV-HCV = human immunodeficiency-hepatitis C virus; IU/mL = international 
units per milliliter; RVR = rapid viral response; SVR = sustained viral response.

TABLE 2 Descriptive Analysis of Independent 
Predictors of SVR

Variable Odds Ratio (95% CI)

Genotype	2/3 	 3.10	 (1.38-6.95)
HIV-HCV	coinfection 	 0.36	 (0.19-0.69)
Cirrhosis 	 0.27	 (0.10-0.73)
Significant	fibrosis	(F	≥	2) 	 0.44	 (0.23-0.84)
Viral	load	≤	800,000	(IU/mL) 	 2.05	 (1.01-4.17)
RVR 	 17.60	 (6.84-45.3)
Complexity	index 	 0.71	 (0.58-0.87)
aOnly variables with a significant association with SVR are included.
CI = confidence interval; HIV-HCV = human immunodeficiency-hepatitis C virus; 
IU/mL = international units per milliliter; RVR = rapid viral response; SVR = sus-
tained viral response.

TABLE 3 Univariate Analysisa

Variable Odds Ratio (95% CI)

RVR 	 19.60	 (6.30-60.7)
Complexity	index 	 0.675	 (0.52-0.88)
aOnly variables with a significant association with SVR are included.
CI = confidence interval; RVR = rapid viral response; SVR = sustained viral response.

TABLE 4 Multivariate Analysisa

http://www.amcp.org/data/jmcp/151-153.pdf
http://www.amcp.org/data/jmcp/147-150.pdf
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with	chronic	hepatitis	C.	In	our	study,	we	propose	a	simple	tool	
to	be	applied	in	the	clinical	practice	of	pharmacy	departments.	

To	date,	pharmaceutical	activity	has	been	based	on	adher-
ence,	 but	we	 include	 in	our	 study	 the	 concept	 of	medication	
regimen	 complexity.	 Adherence	 and	 complexity	 are	 closely	
linked,	since	adherence	can	be	compromised	by	a	high	com-
plexity	of	the	treatment.	Several	studies	have	found	that	adher-
ence	is	a	key	factor	in	achieving	EVR	and	SVR.12,13,26 

The	 application	 of	 this	 tool	 in	 clinical	 practice	 will	 allow	
us	 to	 identify	which	 patients	 have	more	 complex	 treatments	
and	 require	 special	 attention	by	health	 care	professionals	
and	 to	 help	 develop	measures	 to	 ensure	 therapeutic	 success.	
Currently,	 the	complexity	 index	could	play	a	key	 role	due	 to	
the	emergence	of	direct-acting	antiviral	agents	that	selectively	
target	HCV,	since	the	addition	of	these	agents	to	the	combina-
tion	therapy	of	peg-IFN	and	RBV	implies	a	significant	increase	
in	the	complexity	of	treatment.27

The	main	 objective	 of	 the	multidisciplinary	 team	 respon-
sible	 for	 the	 care	 of	 HCV	 patients	 is	 to	 achieve	 therapeutic	
success.	This	requires	the	development	of	new	pharmacothera-
peutic	tools	for	patient	follow-up.	Further	studies	are	needed	to	
explore	the	benefits	of	the	pharmacist’s	application	of	this	tool	
in	hepatitis	C-infected	patient	management.	

Limitations
The	limitations	of	this	study	relate	to	the	retrospective	nature	
of	 the	data	 and	 the	difficulty	 in	 collecting	 all	 variables.	This	
is	 the	 reason	why	 the	 sample	 size	was	 lower	 than	estimated.	
However,	the	Hosmer	and	Lemeshow	test	confirmed	the	stabil-
ity	of	 the	model,	 as	well	 as	 the	 reliability	and	veracity	of	 the	
results.	

Adherence	was	not	included	as	a	variable	in	our	study	due	
to	 its	 retrospective	 design,	 but	 it	 was	 assessed	 through	 the	
electronic	 dispensing	 records	 from	 our	 pharmacy	 program,	
from	 which	 we	 excluded	 patients	 who	 did	 not	 regularly	 fill	
their	prescriptions.

Inclusion	of	coinfected	HIV-HCV	patients	could	have	been	
considered	 a	 complicating	 factor,	 since	 the	 response	 in	 these	
patients	is	lower,	although	the	specific	causes	of	this	response	
are	 currently	 not	 known.	 To	 address	 this	 complication,	 we	
included	 the	main	 predictors	 of	 SVR	 described	 in	 the	 litera-
ture	 and	conducted	a	multivariate	 analysis.	Nevertheless,	 the	
increased	 regimen	 complexity	 in	 coinfected	 patients	 may	 be	
one	of	 the	 causes	 that	would	 justify	 the	 lower	 response	 seen	
in	this	patient	population.	However,	some	coinfected	patients	
included	in	our	study	had	complexity	indices	similar	to	those	
of	monoinfected	patients.	This	may	be	due	to	the	advancement	
of	antiretroviral	therapy	in	recent	years.	

■■  Conclusions
Medication	 regimen	 complexity	 may	 be	 a	 crucial	 factor	
in	 achieving	 therapeutic	 success	 in	 the	 treatment	 of	 HCV.	
Pharmacists	may	apply	this	system	of	quantification	to	identify	

patients	with	more	complex	regimens	and	conduct	measures	to	
ensure	that	therapeutic	goals	are	achieved.	On	the	other	hand,	
the	simplification	of	highly	active	antiretroviral	therapy	in	HIV-
HCV	coinfected	patients	 could	 increase	 the	 response	 rates	 to	
the	treatment	of	hepatitis	C.	
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