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RESUMO

Contexto: Adesdo aos medicamentos imunossupressores apds o transplante de
figado é essencial para a manutencdo do enxerto e evitar desfechos negativos,
portanto, sdo necessarias medidas que avaliem de forma precisa a nao-adesao.
Objetivos: Traduzir e validar a Escala de Adeséo a Terapia Imunossupressora (ITAS)
em portugués brasileiro para receptores de transplante hepatico e verificar, atraves de
revisdo de literatura, a mensuracdo da adesdo a partir dos niveis sanguineos de
imunossupressores. Métodos: A revisdo dos artigos em lingua inglesa foi realizada
através da base de dados Medline, entre 2006 e 2016 por dois autores independentes.
No estudo original, 139 participantes foram avaliados usando a versdo em portugués
da ITAS e da Baasis com objetivo de avaliar as propriedades psicométricas.
Resultados: Quatro estudos foram incluidos na revisao e todos foram heterogéneos
qguanto a andlise da adesdao. O coeficiente a de Cronbach foi de 0,830. ITAS e BAASIS
apresentaram correlacao significativa, com o coeficiente p de Spearman = 0,300 (S =
309,580; p <0,001). A area sob a curva de Receiver Operating Characteristics (ROC)
foi de 0,638 (IC 95%: 0,557 - 0,715). Os resultados da analise fatorial indicaram que
o fator “descuido” obteve carga mais alta, e o fator "sentir-se pior" foi 0 mais baixo, de
acordo com a classificacdo. Conclusfes: Mensurar adesdo em transplantados de
figado através dos niveis sanguineos € uma estratégia possivel, poréem ha uma
escassez de artigos na literatura. A versdo em Portugués da ITAS possui propriedades
psicométricas adequada para mensurar adesdo medicamentosa imunossupressora,
em transplante hepatico.

Palavras-chave: Adesdo. Terapia imunossupressora. Psicometria. Transplante

hepético.



ABSTRACT

Background: Adherence to immunosuppressive drugs after liver transplantation is
essential for maintaining the graft and avoiding negative outcomes, therefore,
measures that accurately assess non-compliance are necessary. Objectives: To
translate and validate the Immunosuppressive Therapy Adhesion Scale (ITAS) in
Brazilian Portuguese for hepatic transplant recipients and to verify, through a literature
review, the measurement of adhesion from the immunosuppressive blood levels.
Methods: The review of articles in English was conducted through the Medline
database between 2006 and 2016 by two independent authors. In the original study,
139 participants were evaluated using the Portuguese version of ITAS and Baasis to
evaluate the psychometric properties. Results: Four studies were included in the
review and all were heterogeneous regarding the adhesion analysis. The Cronbach's
a coefficient was 0.830. ITAS and BAASIS showed a significant correlation with
Spearman's p coefficient = 0.300 (S = 309,580; p <0.001). The area under the Receiver
Operating Characteristics (ROC) curve was 0.638 (95% CI: 0.557 - 0.715). The results
of the factorial analysis indicated that the "neglect” factor had a higher load, and the
"feel worse" factor was the lowest, according to the classification. Conclusions:
Measuring adhesion in liver transplants through blood levels is a possible strategy, but
there is a shortage of articles in the literature. The ITAS Portuguese version has
adequate psychometric properties to measure immunosuppressive drug adherence in
hepatic transplantation.

Keywords: Adherence. Immunosuppressive therapy. Psychometry. Liver

transplantation.
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1 INTRODUCAO

As hepatopatias representam um grave problema de saude publica e sdo a
oitava causa de morte no Brasil. O transplante de figado € uma opc¢éo de tratamento
para pacientes com insuficiéncia hepatica, na maioria dos casos trata-se da uUnica
alternativa para sobrevivéncia. Quando submetido ao transplante, o uso continuo da
medicacdo imunossupressora € extremamente necessario para evitar a perda do
enxerto e morte. No entanto, apesar dos pacientes serem instruidos pela equipe de
saude sobre as consequéncias indesejaveis, a ndo adesdo ocorre em proporcao
significativa. Além disso, gera impactos financeiros para o sistema publico de saude.

No Brasil, ja foram realizados 15.734 transplantes hepaticos, nos ultimos dez
anos M, colocando o pais em segundo lugar em relacdo ao numero de procedimentos
realizados no mundo. As doencas hepaticas e mortes relacionadas sobrecarregam o
sistema publico e ndo ha perspectivas de diminuigdo de casos por diversas etiologias.

Adeséo ainda continua sendo um desafio por envolver variaveis complexas do
comportamento humano; é definida pela Conferencia Consenso ® como qualquer
desvio ao tratamento medicamentoso capaz de influenciar no efeito pretendido pela
droga. Para mensurar a adesdo, existem métodos diretos (niveis sanguineos e
observacdo da adesdo) e indiretos (contagem de comprimidos, monitoramento
eletrnico, auto-relato, dentro outros). Os instrumentos de auto-relato podem facilitar
a identificacdo dos pacientes que seguem corretamente ou nao o0 regime
medicamentoso, pela caracteristica da facil acessibilidade e baixo custo, favorecendo
possibilidades de intervencao para evitar consequéncias negativas e risco a vida do
transplantado.

No Brasil, existem algumas escalas que avaliam adesdo medicamentosa de
forma geral, no entanto, poucos sdo os instrumentos para a populagéo transplantada.
Adicionalmente, ndo se conhece uma escala especifica em portugués brasileiro para
pacientes transplantados de figado. Portanto, faz-se necesséario a adaptacédo de um
instrumento para esta populacéo.

A Immunosuppressant Therapy Adherence Scale (ITAS) foi desenvolvida por
Chisholm e colaboradores em 2005. As respostas foram projetadas em percentagem,

ao inves de sim ou ndo. Os niveis de opc¢ao de resposta sao: 0% do tempo, 1-20% ',
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21-50% e mais de 50%. Posteriormente, uma reavaliacdo psicométrica foi realizada e
verificou-se que a ITAS é um instrumento valido para avaliar adeséo. A escala possui
caracteristicas como baixo custo e pode ser respondida em poucos minutos, em
relacdo a outras medidas de adeséao.

Identificar pacientes ndo aderentes pode contribuir, primeiramente para uma
melhor compreensao do fendbmeno da baixa adeséo terapéutica, além de favorecer
a promocao de intervencgdes que possam contribuir para aperfeicoar os cuidados em

saude, reduzindo taxas de mortalidade por rejeicdo de enxertos.
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2 OBJETIVOS

2.1 Geral

Traduzir e validar a Escala de Adesé&o a Terapia Imunossupressora (ITAS) em
portugués brasileiro para receptores de transplante hepatico e verificar, através de
revisdo de literatura, a mensuracdo da adesdo a partir dos niveis sanguineos de

imunossupressores.

2.2 Especifico

Revisar a literatura acerca da adesao medicamentosa e correlatos de niveis
sanguineos medicamentosos.

Testar as propriedades psicométricas do instrumento ITAS em transplantados
de figado;

Avaliar a confiabilidade da escala ITAS, verificando a consisténcia interna dos
seus itens.

Avaliar a validade de critério e de constructo da versdo em Portugués em uma
amostra de pacientes transplantados de figado.
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5 RESULTADOS

5.1 Artigo de Revisao

Ana Paula Jesus-Nunes, Tayne Miranda, Lucas C. Quarantini

Postgraduate Program in Medicine and Health, Universidade Federal da Bahia,
Salvador, Brazil.

University Hospital, Universidade Federal da Bahia, UFBA, Salvador, BA, Brazil.

Blood immunosuppressant levels and measure adherence in liver
transplantation: literature review

Background and aim. Nonadherence is deeply related with graft loss and patient
survival. This study aimed conduct a review of the literature on the adherence in liver
transplant using blood immunosuppressant levels. Methods We performed a
retrospective review of the last ten years with PubMed and MEDLINE searches using
the following search terms: medication adherence or medication compliance or
medication noncompliance or medication nonadherence or medication persistence
and liver transplantation or hepatic transplantation. Results Four studies were
included in the review. There is no homogeneity in the categorization of accession-
related data. Conclusions. The findings suggest that immunosuppressant serum
levels are useful for measurement of adherence, without be, however, a gold standard

for analysis.

Keywords: medication adherence, liver transplantation, immunosuppressant levels
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Introduction

Liver transplantation is the main treatment for patients with liver failure and
adherence to medications is essential for graft survival [1]. Despite this, the study of
adherence remains a challenge [2]. The Consensus Conference defined
nonadherence (NA) as: “Deviation from the prescribed medication regimen sufficient
to influence adversely the regimen's intended effect” [3]. NA to immunosuppressants
affects about one-third of patients [4] and increases the likelihood of graft loss and

death, resulting in higher financial costs for the health systems. [5]; [6].

There are many methods for measuring adherence to medications
immunosuppressant, without, however, a consensus on the gold standard [7], [8, 9].
Examples of indirect methods are patient's clinical evaluation, self-reports, pill counts,
and electronic medication monitors. The direct methods are based on the observation
of the administration of therapy and measurement of blood levels of

immunosuppressive [7].

NA has a significant relationship with graft loss and death [5], and influence
immunosuppressive drug level variability [10]. Therefore, the main purpose of this
study was to conduct a review of the literature on the adherence in liver transplant
using blood immunosuppressant levels. Measurement of adherence through this direct
method might help health professionals in intervention to prevent graft loss and other

negative consequences.

Methods

2.1. Search strategy and study selection

The electronic database PubMed and MEDLINE on November 2016 were searches of
the literature between 2006-2016. The following string terms were used: medication
compliance OR medication adherence OR medication persistence OR medication

noncompliance OR medication nonadherence AND hepatic transplantation OR liver
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transplantation. The language of the literature was restricted to English. Studies were
identified and selected independently by two reviewers according to inclusion and
exclusion criteria. Any disagreement of the study selection was resolved by discussion

and a third author was requested for adjudication.

2.2 Eligibility criteria

The studies were considered eligible if they completed the following inclusion criteria:
originals studies, published in the last ten years, which measured adherence in adult
liver transplantation using immunosuppressant serum levels. The exclusion criteria
were as follows: pediatric liver transplantation and transplantation of other organs.

2.3 Data extraction

Relevant data was extracted using a form by two authors independently, containing:

journal, study design, sample characteristics and outcome assessed.

Results

A total of 100 articles were found in the database searches. After filtering the results,

19 studies were screened for primary analysis and four met the inclusion criteria for

the review (Figure 1).



Records identified through
database searching

(h=100)

Full-text articles assessed
for eligibility

(n=19 )

16

Records excluded
(n=81)

Full-text articles excluded
during second analysis
(n=15)

Studies included in
qualitative synthesis
(n=04)

Figure 1. Flow chart detailing inclusion and exclusion selection criteria

The four studies are retrospective. Table 1 provides a summary of recent (published

in 2006 or later) studies examining adherence and immunosuppressant levels in liver

transplant recipients [11-14].

Table 1. Identification of articles relating to the adherence and immunosuppressant levels

Autor/ano Journal Design Participants Resultados

Serper, Liver Retrospective | 105 Roughly one-third (32%) of

Patzer atal. | transplantation patients were nonadherent

2015 according to tacrolimus levels
(SD = 2.5 pg/dL).

Christina Liver Retrospective | 150 The Medication Level

Annunziato transplantation cohort Variability Index (MLVI) was

et al. 2014 higher in patients who had
rejection, with a cutoff point of
2.5.

Lieber and Digestive retrospective Sample A: 318/ Standard Deviation (SD)

Volk (2013) Diseases and cohort Sample B: 359 tacrolimus levels were

Sciences measured between 6 and 18

months post-transplant. Non-
adherence was found in 22%
and 62% of subjects.



http://link.springer.com/journal/10620
http://link.springer.com/journal/10620
http://link.springer.com/journal/10620
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O’Carroll, Liver Retrospective | 302 living patients | The percentage of
McGregor et | transplantation and 51 patients immunosuppressant levels
al. (2006) who had died. found to be below the minimum

level (5 pg/L and 60 pg/L for

respectively)

tacrolimus and ciclosporin,

In the first study, Serper and colleagues [11] contacted 105 participants, recruited from
two transplant centers. The measure of non-adherence was Standard Deviation
(SD)SD = 2,5ug/dI, calculated from at least 6 outpatient values. According to these

results, one-third (32%) of patients using tacrolimus were nonadherent.

Christina et al. [12] carried out a retrospective cohort in 150 participants to evaluate
the variability between individual measures of blood levels of tacrolimus, resulting the
Medication Level Variability Index (MLVI).A threshold of 2.5 was used. The patients
with biopsy-confirmed rejection had MLVI higher, concluding the MLVI is associated

rejection likely related to nonadherence in adult liver transplant recipients.

A retrospective cohort study [13], was studied a immunosuppressant variability,
considering SD tacrolimus levels were measured between 6 and 18 months post-
transplant. The sample A (n= 318), the median SD of tacrolimus level was 2.1 (range
0.3-11.2) and 0.56 higher standard deviation associated with non-adherence. In
sample B (n = 359) demonstrated that a increased drug variability was associated with
a higher risk of graft failure. The results demonstrate that SD tacrolimus can be used

to measure non-adherent behavior.

In a retrospective study [14], the minimum required was 5 pg/L for tacrolimus and 60
Mg/L for cyclosporine. The data were collected in 302 living patients and 51 patients
who had died and the result demonstrate that 15% showed Ilow blood
Immunosuppressant levels on more than a quarter of occasions. However, other

methods were utilized for measure adherence: behavioral and self-report.

Discussion
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To our knowledge, this is the first review to analyze the blood immunosuppressant
levels as a measure of adherence in liver transplant recipient patients. The variability
in blood levels occasion negative consequences [15], therefore, it is important to
identify patients at risk of poor medication adherence and it is necessary to adopt
measures to assess adherence with the prescribed treatment. Based on the evidence
reviewed in this article, there is no homogeneity in the categorization of accession-
related data. The authors use different criteria, demonstrating that there is no

consensus in the evaluation of immunosuppressive levels.

The below the minimum level can be explained by poor adherence to the
immunosuppressant medication [14], characterizing an advantage of direct methods,
because, often, patients tend to omit about adherence through self-reporting. A study
indicated a lower prevalence nonadherence measured by self-report than that obtained
with immunosuppressant levels and evidences the importance of strictly capturing
nonadherence [11]. To date, there is no gold standard for detecting adherence to

immunosuppressant [7-9].

This method has limitations, because it measures only medication intake during the
last days of blood collection [16] and it is possible that the best results are reflected

when they were taking their medications correctly [11].

The number of original studies about adherence and blood immunosuppressant levels
conducted with liver transplant patients adult is still very limited. This study
demonstrates that the literature on the subject is still scarce, although it is an extremely

relevant phenomenon.

Conclusion

Measure adherence to medications immunosuppressant through serum levels is a
practical method, but with limitations, mostly because there is no consensus about the
critical levels that suggest non-adherence. More studies on adherence and
immunosuppressant serum levels are required to better understand the topic and

intervene in nonadherence patient.



19

Conflicts of interest

The authors declare no conflicts of interest.

Funding Statement

This project was partially supported by the National Council of Technological and
Scientific Development (CNPqQ): 462014/2014-2 - Edital Universal MCT/CNPQ 2014.
Another part of the funding (totaling 100% with the funding above) was supported by
the scholarships from the Coordination for the Improvement of Higher Level Personnel
(CAPES). The funders had no role in study design, data collection and analysis,

decision to publish, or preparation of the manuscript.



10.

11.

20

REFERENCES

Albekairy, A.M., et al., Adherence and treatment satisfaction in liver transplant
recipients. Saudi J Gastroenterol, 2016. 22(2): p. 127-32.

de Oliveira, P.C., et al., Assessment of Factors Related to Adherence to
Treatment in Liver Transplantation Candidates. Transplant Proc, 2016. 48(7):
p. 2361-2365.

Fine, R.N., et al., Nonadherence consensus conference summary report. Am J
Transplant, 2009. 9(1): p. 35-41.

Neuberger, J., An update on liver transplantation: A critical review. Journal of
Autoimmunity, 2016. 66: p. 51-59.

Laederach-Hofmann, K. and B. Bunzel, Noncompliance in organ transplant
recipients: a literature review. Gen Hosp Psychiatry. 2000 Nov-Dec;22(6):412-
24., 2000.

Denecke, C. and S.G. Tullius, Adherence to immunosuppression: a critical
aspect for the success of organ transplantation. Transpl Int, 2011. 24(9): p. 880-
1.

Burra, P., et al., Adherence in liver transplant recipients. Liver Transpl, 2011.
17(7): p. 760-70.

Pizzo, H.P., et al., Sirolimus and tacrolimus coefficient of variation is associated
with rejection, donor-specific antibodies, and nonadherence. Pediatr Nephrol,
2016.

Promraj, R., et al., Immunosuppressive Medication Adherence in Liver
Transplant Recipients. Transplant Proc. 2016 May;48(4):1198-201. doi:
10.1016/j.transproceed.2015.12.097., 2016.

Rodrigo, E., et al., Within-Patient Variability in Tacrolimus Blood Levels Predicts
Kidney Graft Loss and Donor-Specific Antibody Development. Transplantation,
2016. 100(11): p. 2479-2485.

Serper, M., et al., Medication misuse, nonadherence, and clinical outcomes

among liver transplant recipients. Liver Transpl, 2015. 21(1): p. 22-8.



12.

13.

14.

15.

16.

21

Christina, S., et al., Medication level variability index predicts rejection, possibly
due to nonadherence, in adult liver transplant recipients. Liver Transpl, 2014.
20(10): p. 1168-77.

Lieber, S.R. and M.L. Volk, Non-adherence and graft failure in adult liver
transplant recipients. Dig Dis Sci, 2013. 58(3): p. 824-34.

O'Carroll, R.E., et al., Adherence to medication after liver transplantation in
Scotland: a pilot study. Liver Transpl, 2006. 12(12): p. 1862-8.

Weiler, N., et al., Tacrolimus effects and side effects after liver transplantation:
is there a difference between immediate and extended release? Transplant
Proc, 2013. 45(6): p. 2321-5.

Eberlin, M., G. Otto, and I. Kramer, Increased medication compliance of liver
transplant patients switched from a twice-daily to a once-daily tacrolimus-based
immunosuppressive regimen. Transplant Proc, 2013. 45(6): p. 2314-20.



22
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Abstract: ABSTRACT
Introduction and aim Transplant recipients are chronically ill patients who rely on
medical treatment throughout life to achieve positive results. Despite that, medication
nonadherence after liver transplantation is extremely common. The self-report, one of
several methods for measuring adherence, is easy to apply and low cost. Thus, this
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ABSTRACT

Introduction and aim Transplant recipients are chronically ill patients who rely on
medical treatment throughout life to achieve positive results. Despite that, medication
nonadherence after liver transplantation is extremely common. The self-report, one of
several methods for measuring adherence, is easy to apply and low cost. Thus, this
study aims to translate and validate the Immunosuppressant Therapy Adherence
Instrument (ITAS) in Brazilian Portuguese for liver transplant recipients. Materials and
methods A total of 139 liver transplant recipients were selected from a general
hospital, who were assessed by using the Portuguese version of ITAS. The scale was
translated based on the model proposed by Wild et al. and its psychometric properties
were assessed. Results. The average Cronbach’s a coefficient was 0.830. ITAS and
Basel Assessment of Adherence with Immunosuppressive Medications Scale
(BAASIS) presented significant correlation, with a Spearman’s p coefficient = 0.300 (S
= 309,580; p < 0.001). The area under the receiver operating characteristics (ROC)
curve was 0.638 (95% CI: 0.557 — 0.715). Factor analysis results indicated that the
carelessness factor model was the optimal model, and the factor “feeling worse” was
the lowest. Conclusion. The Portuguese version of ITAS has adequate psychometric

properties to measure adherence to immunosuppressant therapy.
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INTRODUCTION

Adherence to a medical regimen is defined as the extent to which the patient’s
behavior coincides with the clinical prescriptions (1). Among the greatest challenges to
the success of transplants is to ensure regular adherence of immunosuppressive
drugs; it is essential for the proper functioning of the graft, and to avoid medical
complications and negative outcomes (2, 3).

Immunosuppressant therapy nonadherence after liver transplantation is
reported in 72.9% subjects who took less than 100% of the prescribed doses, tracked
with electronic monitoring (4). The average rate for immunosuppressant nonadherence
reached nearly 23 out of 100 patients (5). Although patients are usually informed about
the importance of immunosuppression to the maintenance of the graft, to avoid graft
rejection and graft loss, almost half of transplant recipients have some non-adherent
behavior, such as not using the medication regularly, nor taking the correct dose, nor
the required timescales (6, 7).

There are several methods for measuring adherence. One of them, the self-
report can measure adherence easily and with very low cost, that being the most
employed method in the clinical setting and research of medication nonadherence. (5,
8). However, there is plenty of evidence suggesting disagreement between self-
reported and objective measures, such as serum levels (9).

Brazil is the second country in the world in terms of numbers of liver
transplantations (10). Despite this fact there is no validated specific instrument to
measure immunosuppressant therapy adherence for liver transplantations in Brazil.
The aim of this study was to translate and assess the validation of the
Immunosuppressant Therapy Adherence Instrument (ITAS) to Brazilian Portuguese

for patients submitted to liver transplantations.

MATERIALS AND METHODS

Design, sample and setting
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This psychometric study was conducted in a general hospital (Hospital
Portugués da Bahia) and in a Teaching Hospital (Universidade Federal da Bahia).
Patients were recruited between September 01, 2014 and June, 20, 2015.The
assessments were applied to the participants who agreed to sign an informed consent
form. The general sociodemographic survey was administered to all participants
(n=139). Patients were included in the study if they met the following criteria: received
a liver transplant, able to understand the Portuguese language, and 18 years or older
at the time of the study. Patients unable to read (illiteracy) and those who were
submitted to retransplantation were excluded from the sample.

Demographic Characteristics

Age, gender, marital status, and time post-transplant were assessed.

Variables and measurement

The ITAS is a self-report measure of immunosuppressant therapy adherence
targeted to solid-organ transplant recipients, developed to be a reliable measure of
adherence to immunosuppressant therapy in the three months prior to when research
is conducted (11). The four items assess the behaviors of forgetfulness, carelessness,
neglect and cessation due to feeling worse. Responses are designed for the patient to
choose each behavior’s frequency, in order to minimize patients' providing a positive
adherence response of “yes”. Response option levels are: 0 % of the time, 1-20 %/,
21-50 % and greater than 50%. Raw scores can range from O (greater than 50% for
all items), indicating very poor adherence, to 12 (0% for all items), indicating perfect
adherence. Scores below 80% indicate poor adhesion. (11).

A psychometric re-evaluation of the ITAS was performed and two theoretically

linked psychosocial constructs were selected to design the construct validity analysis:
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social support and resilience. The results demonstrated the ITAS statistical
relationships with these constructs and confirmation that the ITAS is a valid and reliable
measure of IST adherence (12).

The Brazilian Portuguese version of the Basel Assessment of Adherence with
Immunosuppressive Medications Scale (BAASIS), validated in kidney transplant
patients was used as a standard for comparison. The BAASIS is a self-report
instrument for measuring nonadherence (NA) in transplantations, that measures:
taking adherence, drug holidays, timing adherence, and dose reduction in a four week
period. Responses are given a six-point scale: never (0), once per month (1), every

second week (2), every week (3), more than once per week (4), and every day (5) (13).

Translation

The ITAS was translated as according to the method proposed by Wild et al
(14). The original questionnaire was translated independently by two fluent English
speakers. This process resulted in two preliminary versions. A consensus among both
translators resulted in a reconciled version. Next, a reverse translation from
Portuguese to English was conducted.
The final version (table 1) was applied to 30 liver transplant patients, who were asked

about their understanding of the instrument.

Statistical analysis

Items were coded as 0, 1, 2, and 3 according to the Likert scale responses of
“greater than 50%", “21-50%", “1-20%", and “0%”", respectively (11). Since ITAS and
BAASIS present opposite punctuation directions, BAASIS raw score was inverted
before analysis.
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Cronbrach’s a based on a polychoric correlation matrix was calculated to assess
internal validity. Polychoric based a is considered to be more reliable in ordinal
structured data(15).

Convergent validity was assessed with Spearman’s p correlation coefficient
between ITAS and BAASIS (previously validated). ITAS accuracy considering BAASIS
classification as a gold standard was evaluated by logistic regression. Individuals were
labeled non-adherent if BAASIS items presented any answer different from “never”.
(16) (17).

The Area Under the Receiver Operating Characteristic (AUROC) curve was
calculated with respective confidence intervals estimated using bootstrap resampling.
An optimal cut-point was determined using Youden criterion and used to determine
accuracy, sensitivity, specificity, positive and negative predictive values.

Maximum-likelihood factor analysis with Varimax rotation was performed to
analyze the optimal number of latent factors and to investigate factor loadings related
to each item.

Analysis was performed using R programming language and environment. (18)

Ethic

This study was approved by the local Institutional Review Board (MCO-UFBA -
process number 14/2002) and was carried out in accordance to Declaration of Helsinki,
(version dated 2013). The researchers ensured that the documents would be kept

confidential.

RESULTS

Sample characteristics
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Descriptive analysis on the overall sample (n = 139) revealed that the majority
of the participants were male (77%). The mean age of respondents was 54 years
[standard deviation (SD) = 12.82]. The participants were predominantly
married (67.4%). The average time between transplant and collection was
approximately 56,7 months [interquartile range (IQR) 30,00-79,00] (Table 2).

Psychometric properties

Internal Consistency

Internal consistency measured by polychoric Cronbach’s alpha coefficient value
was high (a= 0.830; Standardized a = 0.800).

Convergent validity

ITAS and BAASIS (inverted) presented significant correlation, with a
Spearman’sp coefficient = 0.302 (S = 312.500; p < 0.001) (Figure 1).

Classificatory performance and accuracy measures

ITAS discriminatory performance can be seen in Figure 2 (AUROC = 0.638;
95% CI: 0.557 — 0.715). Reporting at least one negative response was the optimal cut-
point (Accuracy = 0.647; Sensitivity = 0.492; Specificity = 0.792; Positive Predictive
Value = 0.688; Negative Predictive Value = 0.626).

Factor analysis
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A single factor model was adequate to ITAS test data (X2 = 2.77; df=2; p =
0.250). Carelessness presented higher loading (0.997), followed by Forgetfulness
(0.362) and Neglect (0.358), in table 3. Factor analysis data is shown in Table 4 and
the scree plot with eigenvalues for different number of factors is displayed in Figure 3.

DISCUSSION

The ITAS contributes as a valid instrument for immunosuppressant medication
adherence in solid organ transplants (11) and several studies use the ITAS as an
adherence measure (19) (20), (21) (22). The aim of this study was to translate the ITAS
to Brazilian Portuguese and to evaluate its psychometric properties in adult liver
transplant recipients. The version of the ITAS - scale Brazilian Portuguese facilitates
the measurement of immunosuppressant adherence in transplant patients, and
reduces negative outcomes for example graft loss and death.

The ITAS is an instrument easy to apply that takes no longer than 05-10
minutes to complete. It is relatively inexpensive, simple, and can be conducted rapidly
when compared with other methods of adherence assessment. In this study, we
included patients from various parts of Brazil who had their transplants in the state of
Bahia, therefore our study sample reflects a wider scale in Brazil. The answers (in
percentage ranges) of this version were maintained to preserve continuality, but may
present difficulties to patients presenting cognitive deficits, poor educational levels and
low social support (11).

Internal consistency provides an estimate of the equivalence of items from the
same scale, and values between 0,70 and 0,95 are considered to be acceptable (23)
(24). Our Brazilian Portuguese version of the scale presented good internal
consistency and was similar to previously published studies - Cronbach’s alpha = 0.81.
(12). Items within the scale were correlated as expected.

Factor analysis solution with a single factor was adequate, indicating higher

loading values for Carelessness (0.997), Forgetfulness (0.362), and Neglect (0.358).
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Feeling Worse (item 3) factor loading was close to zero (-0.050), since almost all
patients included in the sample (98.6%) answered this item with option A: 0% (none).
This behavior was not observed in the original ITAS validating studies (11) and might
be due to regional differences. This hypothesis can be verified in further studies
replicating the experiments in other regions.

Concerning convergent validity, our findings indicate that the translated ITAS
correlates well with the translation of the BAASIS? scale, an instrument validated in
Brazil (13). AUROC value of 0,5 should be considered a minimum (25). Therefore, our
results (AUROC = 0.638) indicate satisfactory discrimination for adherence.

The result of the psychometric properties analysis suggest that the Portuguese
translated version of ITAS in Brazil is a psychometric scale internally consistent, with
good convergent validity with BAASIS2. These findings need to be replicated in further
studies. Altogether, these results require confirmation in larger samples with regional
variance.

This study has some limitations. The sample may be subject to a bias
recruitment due to convenience sampling, because the participants included in the
study were those who attended routine consultations. Non adherent patients may be
more prone to miss consultations and, therefore, to not be included in the survey. Our
sample covers only liver transplant patients and the results cannot be generalized to
other types of transplants.

In conclusion, the ITAS instrument was successfully translated and an analysis
of the data confirmed its consistency and convergent validity with a validated tool. The
translation and validation of the ITAS instrument contributes to the applicability and

relevance of the instrument for the Brazilian population.
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Table 1 The final version of the ITAS scale in Brazilian Portuguese.

Escala de Adesé&o a Terapia Imunossupressora (ITAS)

38

Circule a letra da resposta que melhor estima a porcentagem de tempo descrita em

cada uma das 4 questdes.

0% 1% - 21% - | Mais de
nenhuma | 20% 50% | 50%
(muito
frequentem
ente)
1.Nos ultimos 3 meses, com que frequéncia | A B C D
vocé esqueceu de tomar seu(s)
medicamento(s) imunossupressor(es)?
2.Nos ultimos 3 meses, com que frequéncia | A B C D
vocé foi descuidado ao tomar seu(s)
medicamento(s) imunossupressor(es)?
3.Nos ultimos 3 meses, com que frequéncia | A B C D
vocé parou de tomar seu(s)
medicamento(s) imunossupressor(es)
porque se sentiu pior?
4.Nos ultimos 3 meses, com que frequéncia | A B C D
vocé deixou de tomar seu(s)
medicamento(s) imunossupressor(es) por
gualquer razao?
Legenda: 3 para “0% (nenhuma frequéncia) do tempo”; 2 para “1%-20% do tempo”; 1 para “21-50%

do tempo”; 0 para “mais de 50% do tempo”.
Pontuacéo: alta — baixa; sendo 0 baixa e 12 alta.
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Table 2. Socio-demographic characteristics of liver transplant recipients who were assessed by using
the Portuguese version of ITAS.

Variable Patients (n =

139)
Male gender (%) 108 (77.7)
Age (Mean = SD, years) 54.00 £12.82

Marital Status (%)

Married 93 (67.4)
Single 24 (17.4)
Divorced 15 (10.9)
Widower 6 (4.3)
Post-transplant (mean, months) 56.7

ITAS- Immunosuppressant Therapy Adherence Instrument; SD- Standard Deviation

Table 3 Factor analysis of the ITAS, load values (Loading) for the first factor and sum of the squared
factor loadings (Communalities).

Questions Loading (F1) Communalities
Forgetfulness 0.362 0.131
Carelessness 0.997 0.995
Feeling -0.050 0.002
worse

Neglect 0.358 0.128




Table 4 Polychoric correlation matrix of the ITAS.

Forgetfulness Carelessness Feeling Neglect

worse
Forgetfulness 1,000 * * *
Carelessness 0,554 1,000 * *
Feeling 0,449 0,512 1,000 *
worse
Neglect 0,451 0,634 0,655 1,000
* Xij = Xiji
20- > ] @ o [ ] L J
19 [ ] [ ] o
18 [ ] [ ] L ]
(%]
17 - @ L ]
15 [ ]

ITAS

Figure 4 — Correlation plot. Opacity indicates frequency of overlaid points of the ITAS and BAASIS.
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Figure 5 — Area Under ROC curve. Red point indicates optimal cut-point value.
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6 CONCLUSOES

e A escala ITAS possui propriedades psicométricas adequadas para 0 uso em
contexto brasileiro;

e AITAS apresenta uma adequada consisténcia interna, com alpha de Cronbach
de 0,8.

e A ITAS revela um alto coeficiente de correlacdo de Pearson em relagao a
BAASIS;

e A analise fatorial do ITAS indicou o item esquecimento com as cargas mais

altas.

7 CONSIDERACOES FINAIS

A adesdo ainda constitui um desafio, predominando na literatura muitas
lacunas. Esta Dissertacdo de Mestrado apresentou um primeiro trabalho de reviséao
de literatura, limitado, porém, pela escassez de artigos, o que impossibilitou a inclusédo
de mais estudos ou uma sintese meta-analitica conclusiva. Como segundo trabalho
resultante desta Dissertacdo, encontra-se a validacdo da escala de adesdo a
medicamentos imunossupressores apos o transplante de figado, que foi adaptada ao
contexto brasileiro que pode auxiliar equipes de saude na identificacdo dos pacientes
que apresentam dificuldade em seguir a terapéutica prescrita. A disponibilizacao desta
ferramenta de identificacdo de comportamento de baixa adesdo visa apoiar
intervencdes que favorecam a reducdo de desfechos negativos, como a rejeicdo de

enxerto e até o dbito.

8 PERSPECTIVAS DE ESTUDOS

Futuramente, novos estudos sdo necessarios para a reavaliagdo psicométrica
de escalas existentes e validagcbes de escalas mais abrangentes. Mais estudos que

avaliem adesdo através dos niveis sanguineos de imunossupressores Ssao
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imprescindiveis, por se tratar de uma medida objetiva acessivel em centros de
transplante, correlacionando com outras medidas comportamentais. lgualmente
importante € conhecer essas medidas assim como desenvolver estratégias que
otimizem a adeséo, levando em consideracao sua etiologia multifatorial e complexa.
Portanto, pesquisas que investiguem as variaveis que possam predizer uma melhor
ou pior adesdo podem proporcionar uma intervencao precoce em pacientes que seréao
submetidos ao transplante de figado. Pretende-se continuar a linha de pesquisa com
tese de doutorado (em fase de coleta de dados) sobre adesdo abrangendo

hepatopatias na tentativa de contribuir com as lacunas mencionadas.
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IORG0003460. Assurance FWA00002471, October 26, 2010
IR 4123, October 5 October 4, 2010

rd Santos, 1.7 andar
duthabe  homepage: www.ecprico.utbabr

o el ~ Hospi ersil
Cep: 40.110-160 - Salvador-Bahia telelax.: (71) 3283-8043 e-muail: ¢

PARECER/RESOLUCAO ADITIVA N.° 003/2014

Para analise e deliberacao deste Institucional o Doutor Lucas de Castro Quarantini,
Pesquisador Responsdavel pelo Projeto de Pesquisa “Incidéncia de Sintomas
Psiquiatricos em Portadores de Hepatite C Croénica tratados com Interferon
Peguilado Alfa e Ribavirina®, aprovado em 28 de Agosto de 2002 por este Colegiado
através do Parecer/Resolugdo n® 14/2002, encaminhou, em 30 de janeiro de 2014, a
“Emenda n°® 03/2014”, adequacao do titulo do projeto supracitado para “dspectos
Comportamentais de hepatopatias®™, “Inclusio das variaveis a serem coletadas de
prontuario”, “Inclusdo dos sub-investigadores: Adriana Dantas Duarte Dias e Ana
Paula Nunes (Psicélogas, curriculos anexos)”, “Relatorio Anual de 2010 a 2013”.

Inexistindo nas referidas proposicoes conflitos administrativo, processual e ético que
contra-indiquem as incorporagoes pretendidas e a consequente continuidade da
pesquisa, fica a mesma aprovada por esta Instincia.

Salvador, 06 de Fevereiro de 2014.

Professor, Doutor, Eduardo Martins Netto
Coordenador — CEP/MCO/UFBA

Observacdes importantes. Toda a documentacio anexa ao Protocolo proposto e
rubricada pelo (a) Pesquisador (a), arquivada neste CEP, ¢ também a outra devolvida
com a rubrica da Secretdria deste ao (&) mesmo (a), faz parte intrinseca deste
Parecer/Resolucdo Aditiva ¢ nas “Recomendacgdes Adicionais™ apensa, bem como a
impostergavel entrega de relatérios parciais e final como consta nesta liberacdo
(Modelo de Redacao para Relatério de Pesquisa, anexo).
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COMITE DE ETICA EM PESQUISA - CEP/MCO/UFBA
MATERNIDADE CLIMERIO DE OLIVEIRA
UNIVERSIDADE FEDERAL DA BAHIA

IORGO003460. IRBO0004123 June 30, 2012 - January 31, 2014
Assurance FWA00002471, May 31, 2011 - February 08, 2014

i Rua do Limoeiro, n® 137 - Nazaré Cep: 40.005-150 - Salvador-Bahia
Telefax.: (71) 3283-9210/9211 e-mall: cepmeo@utba.br/cepmeo@gmail.com

PARECER/RESOLUCAO ADITIVA N° 019/2014

Para andlise e delibera¢do deste Institucional ao Doutor, Lueas de Castro Quarantini
Pesquisadora Responsavel pelo “Aspectos comportamentais de hepatopatias”, aprovado
através do Parecer/Resolugdo N° 14/2002, encaminhou em 04 de julho de 2014, a “Emenda N°
04, datada de 30 de junho de 2014 ¢ os questionarios: 1. Immunosuppressant therapy
adherence scale (ITAS) — 2. Escala para Avaliagio de Aderéncia a Terapia
Imunossupressora (BAASIS) — 3. Escala de Experiéncia Sexual do Arizona (ASEX) - 4,
Questionario de qualidade de vida — SF 36.

Inexistindo nas referidas proposi¢des conflitos administrativo, processual e ético que
contraindiquem a consequente continuidade da pesquisa, ficam o mesmo aprovado.

Salvador, 21 de Julho de 2014.

/

Professor, Dottor Edardo Martins Netto
Coordenador — ZEP/MCO/UFBA

Observagdes importantes. Toda a documentagio anexa ao Protocolo proposto e rubricada pelo (a)
Pesquisador (a), arquivada neste CEP, e também a outra devolvida com a rubrica da Secretéria deste (a)
a0 () mesmo (a), faz parte intrinseca deste Parecer/Resoluciio e nas “Recomendacgdes Adicionais™
apensas, bem como a impostergivel entrega de relatorios parciais e final como consta nesta
liberagdo, (Modelo de Redagdo para Relatério de Pesquisa, anexo).
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Anexo C — Termo de Consentimento Livre e Esclarecido

Termo de consentimento livre e esclarecido

Projeto: Aspectos comportamentais de hepatopatias

Vocé estd sendo convidado (a) para participar voluntariamente de um estudo que
investiga sintomas como fadiga, depressédo e alteracdes de qualidade de vida,
relacionados as diferentes hepatopatias. Antes de concordar em participar desta
pesquisa é importante que vocé leia este documento.

Estas avaliacdes consistem somente de questionarios, que tém duragdo aproximada
de 60 minutos. Algumas exigéncias para participar deste estudo séo:

e Vocé deve ter idade maior que 18 anos.
e Deve ser portador de hepatopatias.

Vocé estara ajudando no estudo e compreensdo de doencas do figado, seja vocé
transplantado ou néo, permitindo beneficios futuros para si proprio e para outras
pessoas. Vocé podera sair desse estudo a qualquer momento, caso decida. Os
investigadores ndo séo remunerados para a realizagéo dessa pesquisa, assim como
0S pacientes voluntarios néo receberdo beneficios financeiros para sua participacéo
no mesmo.

Duvidas poderao ser esclarecidas com Dr. Lucas Quarantini, no Hospital Universitario
Edgard Santos, terceiro andar, Servico de Psiquiatria Tel - 32838076. Vocé pode
ainda contatar o Comité de Etica em Pesquisa no endereco Rua Augusto Viana, s/n°,
1° andar — Canela, Hospital Universitario Professor Edgard Santos, Salvador- Bahia,
gue € membro de um grupo independente que analisou este estudo.

Suas informacgdes clinicas sdo totalmente confidenciais.

Para participar deste estudo, vocé precisa assinar esta pagina.

Nome do individuo

Assinatura do individuo Data

Assinatura do investigador Data



49

Anexo D - Questionario Socio-demografico

Informacoes confidenciais

Pré-Pos / Pos

Termo de consentimento assinado? Sim Na&ao

1 — Data do Transplante: / / 2 - Data: / /

3 - Instituicao:

4 Nome:

5 - Data de nascimento: / / 6 — Peso:

7 Tels: Cel:

8 - Doencas atuais:

9 Diagnostico antes do transplante:

0-VHC 1-VHB 2-HIV 3- HTLV 4 Cirrose Hepatica 5 Hepatite auto-imune 6
Encefalopatia hepatica 7Doenca de Wilson 8 PAF

Outro

As perguntas 10, 11, 12, 13 sao relacionadas a adesao, independe da doencga que o
paciente tem no momento.

10 — Descreva a seguinte pergunta para o paciente:

“Quando o médico te passa algum tratamento para determinada doenca clinica,
vocé considera que segue corretamente o tratamento? ”

0-Ndo 1-Sim 2-Asvezes
11- De quanto em quanto tempo vocé deixa de tomar algum medicamento?
Nunca Raramente As vezes Frequentemente Sempre

12 - Qual o motivo? (Nenhum, esquecimento, Descuido, Condi¢des Financeiras, Nao
fornecimento nos Servicos, Sentiu-se pior, excesso de medicamentos, outro)

13- Medidas dietéticas: 0-N&do 1-Sim 2- Asvezes

14 - Realiza atividade fisica? 15 — Tempo semanal




50

16 Escolaridade

17 — Ocupacgéo:

18 - Estado Civil:
19 - Usa preservativo (camisinha) quando mantém relacdo sexual?

0- Sempre /1 - Quase sempre / 2 — Raramente / 3 - Nunca /4 — Nao se aplica

20 — Usa equipamentos de manicure de
outros? 0- Nao 1- Sim 2- Nao sei

Ou ja usou antes? 0—-N&ao / 1- Sim /2 — Nao sei

21 - Qual(is) medicamento(s) imunossupressor(es)?(Tacrolimus, Ciclosporina,
Prednizona, Micofenolato de Sdédio, Micofenolato Mofetil, Sirolimo, Azatioprina,
Flamacorten, Everolimo.

22- Niveis Séricos:



Anexo E - Immunosuppressant therapy adherence scale (ITAS) original
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Circle the letter of the response that best estimates the percentage of time described

in each of the 5 questions.

miss taking your immunosuppressant
medication(s) for any reason?

0% none | 1% - 21% - | Greater than
20% 50% | 50% (very
frequent)
1.In the last 3 months, how often did you A B C D
forget to take your immunosuppressant
medication(s)?
2. In the last 3 months, how often were you | A B C D
careless about taking your
immunosuppressant medication(s)?
3. In the last 3 months, how often did you A B C D
stop taking your immunosuppressant
medication(s) because you felt worse?
4. In the last 3 months, how often did you A B C D

Coded: 3 for “0% (none) of the time”; 1 for “21%-50% of the time”, O for “greater than

50% of the time”.

Scoring: high — low; low of 0 to a high of 12.
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Anexo F - Escala de Adeséo a Terapia Imunossupressora (ITAS) em portugués

Circule a letra da resposta que melhor estima a porcentagem de tempo descrita em

cada uma das 4 questoes.

vocé deixou de tomar seu(s)
medicamento(s) imunossupressor(es) por
gualquer razao?

0% 1% - 21% - | Mais de
nenhuma | 20% 50% | 50%
(muito
frequentem
ente)
1.Nos ultimos 3 meses, com que frequéncia | A B C D
vocé esqueceu de tomar seu(s)
medicamento(s) imunossupressor(es)?
2.Nos ultimos 3 meses, com que frequéncia | A B C D
vocé foi descuidado ao tomar seu(s)
medicamento(s) imunossupressor(es)?
3.Nos ultimos 3 meses, com que frequéncia | A B C D
vocé parou de tomar seu(s)
medicamento(s) imunossupressor(es)
porque se sentiu pior?
4.Nos ultimos 3 meses, com que frequéncia | A B C D

Legenda: 3 para “0% (nenhuma frequéncia) do tempo”; 2 para “1%-20% do tempo”;

1 para “21-50% do tempo”; 0 para “mais de 50% do tempo”.

Pontuacdo: alta — baixa; sendo 0 baixa e 12 alta.
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Anexo G - Escala Basel para a Avaliagdo de Aderéncia a Medicamentos
Imunossupressores (BAASIS)

1) Vocé se lembra de néo ter tomado seus remédios imunossupressores (dé o nome
dos remédios) alguma vez nas ultimas 4 semanas?

2) Vocé deixou de tomar varias doses consecutivas de sua medicacao
imunossupressora nas 4 Ultimas semanas?

3) Vocé se lembra de ter tomado seus remédios imunossupressores com mais de 2
horas de diferenca em relacéo ao horério prescrito, nas ultimas 4 semanas?

4) Vocé tomou uma dose menor do que a dose prescrita pelo seu médico, nas ultimas
guatro semanas?

() sim () néo

Vocé pode me dizer com que frequéncia isto aconteceu:
() Nunca

() Uma vez no més

() A cada duas semanas

() Toda semana

() Mais de uma vez por semana

( )Todo dia
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Anexo H — Artigo publicado: Brazilian manicure: a potential dangerous behavior

ERAZ ] INFECT DIS. 6;20(1):105-110
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The Brazilian Journal of

INFECTIOUS DISEASES

www.elsevier.com/locate/bjid

INFECTIOUS DISEASES

ELSEVIER

Letter to the Editor

Brazilian manicure: a potential dangerous behavior

Dear Editor,

Hepatitis C virus (HCV) is a public health issue that affects
about 150 million people worldwide. Transmission most com
monly occurs through sharing of injection equipment for
injecting drug use, transfusion of unscreened blood and blood
products, and reuse or inadequate sterilization of medical
equipment, such as syringes and needles.' Surprisingly, under
these circumstances, it is customary and a cultural phe-
nomenon in Brazil to visit beauty salons and remove the
cuticles of the nails in the hands and feet.” Manicurists
have little knowledge about transmission routes and preven-
tion of infectious agents, despite the underlying 1isk from
an invasive procedure which involves handling of biological
material.”

We conducted an observational study, at the University
Hospital of the Federal University in Salvador, Bahia, from 2010
to 2014, including 9% individuals with hepatitis C on a waiting
list for liver transnlantation. with the ohiective of determin

) o

B Mo 1
Yos

W Don't
know

Fig. 1 - Distribution of shared use of manicure equipment
among patients diagnosed with HCV in the municipality of
Salvador, 2010-2014.

occurs, and 95% did not know how to prevent it.” Therefore,
the low level of knowledge about transmission routes, preven-
tion, biosafety, basic care, and risk perception elevates the risk
of viral hepatitis infection.”

The hepatitis C virus infection can be minimized by
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Anexo | — Artigo publicado: Risk-taking behavior and impulsivity among HCV-infected
patients.
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ARTICLE INFO ABSTRACT
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Received in revised form

2 March 2016
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Keywaords:
Hepatitis €
HCV
Impulsivity
BIS-11

The association between risk behaviors and hepatitis C virus {HCV) has been extensively studied. It is also
proved that impulsivity is associated with risk behaviors. However, there is a lack of studies investigating
the association between HCV and impulsivity, a characteristic that can contribute directly to these risk
behaviors. This study aimed to investigate HCV-infected individuals' impulsivity and whether this feature
mediates risk behavior. Adult patients with liver diseases {n=269) were divided into two groups: viral
group (n=157) — patients with HCV and nonviral group {n=112). Risk behaviors were evaluated by a
sociodemographic questionnaire. Impulsivity was assessed through Barratt Impulsiveness Scale — BIS-11.
Psychiatric comorbidities were investigated by the Mini International Neuropsychiatric Interview 5.0.0.
The viral group patients had higher impulsivity than the nonviral group in all domains: attentional
impulsivity, motor impulsivity, and nonplanning. Risk behaviors were also shown to be associated with
impulsivity levels. Our results suggest that HCV-infected patients are more impulsive than individuals
with other liver diseases, even when analyses are controlled for the presence of comorbid mental dis-
orders. [n addition, at-risk behavior was significantly mediated by impulsivity.

© 2016 Elsevier Ireland Ltd. All rights reserved.
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(Patton et al, 1995). The current version of BIS-11 consists of 30
items designed to measure three dimensions: 1 - attentional:
defined as lack of focus; 2 - motor: defined as acting without
thinking, and 3 — nonplanning: defined as orientation to the pre-
sent and not the future (Patton et al,, 1995).

Although impulsivity can be seen as a normal dimension of
personality {Eysenck and Eysenck, 1977), elevated levels can be
associated with mental disorders such as attention-deficit/hyper-
activity disorder (ADHD), mania, substance abuse, and personality
disorders (Winstanley et al., 2006).

Only two studies have assessed impulsivity as a primary aim
(Huckans et al., 2011; Fabregas et al., 2013), Huckans and colla-
borators found through neuropsychological testing that adults
with HCV were significantly more likely to choose smaller im-
mediate rewards than larger delayed rewards, which shows that
these individuals are susceptible to impulsive behavior. However,
this study assessed a small sample size of HCV-infected patients
and involved exclusively armed forces veterans from the United
States (Huckans et al,, 2011). Fabregas et al. (2013) investigated a
sample of chronic HCV patients and showed that impulsivity was
associated with psychiatric comorbidity, such as ADHD and bipolar
disorder, which are associated with impulsivity per se regardless
of HCV infection. Thus, it does not provide clear evidence about
impulsivity as an intrinsic characteristic of HCV-infected patients.
In addition, it is not known how important is the apparent higher
impulsivity in those individuals.

The aim of this study is to investicate whether HCV-infected
patients show an association with impulsiveness and whether this
characteristic mediates an association with at-risk behavior, such
as drug use, unprotected sex, and alcohol abuse.

2. Methodology
2.1. Ethical aspects

This study was approved by the Institutional Review Board of
MCO-UFBA (protocol 14{2002) and follows the Guidelines and
Rules of Resolution 196/96 as well as the Declaration of Helsinki
(1989) about human research.

2.2, Data collection

This is a cross-sectional study, whose participants were = 18
years of age and provided an informed consent. The sample con-
sisted of 269 outpatients with liver disease, whether indicated or
not for a liver transplant, who have been monitored in the Uni-
versity Hospital Professor Edgard Santos Complex {ComHUPES) -
Federal University of Bahia (UFBA), Brazil. The data were collected
between 2010 and 2014,

2.3, Instruments

Patients were assessed through a clinical interview using a
socipdemographic questionnaire. The Mini International Meu-
ropsychiatric Interview Brazilian version 50.0 (MINI PLUS)
{Amorim, 2000} was used to assess the occurrence of psychiatric
disorders. In order to evaluate impulsivity, BIS 11 was used, which
is a self-administered scale consisting of 30 items that provide a
total score of impulsivity in three second-order factors: attentional
{lack of focus), motor {acting without thinking), and nonplanning
{guidance for the present and not the future). BIS-11 is the most
widely used instrument to assess impulsivity in research and
clinical practice. The total score was analyzed with regard to the
following cutoff points: = 52, low impulsivity; between 52 and 71,
normal limit of impulsivity; and == 71, high impulsivity (Stanford

el al, 2009). However, second-order factors of BIS-11 do not have
established cutoffs; for this reason, our option was to analyze them
by using tertiles.

24, Data analysis

The patients were divided into two groups: “Viral,” who are
suffering from HCV and “nonviral,” including all those with other
hepatic diseases and without HCV. Comorbidities and impulsivity
were compared between these groups. Comerbidities were ana-
Iyzed as dichotomous variables, such as suicide risk, current al-
cohol abuse and dependence, past alcohol abuse and dependence,
substance abuse and dependence, and risk behaviors. On the
contrary, impulsivity was analyzed as a polytomous variable, such
as attentional impulsivity, motor impulsivity, and lack of planning.

Statistical analyses were performed using SPSS version 16.0
software. The following variables were selected for the groups'
descriptive analysis: gender, age, marital status, cccupation, and
psychiatric comorbidities.

In order to verify the differences between the groups regarding
impulsivity levels and comorbidities, bivariate analysis using
Pearson’s test was performed.

A multivariate analysis using a logistic regression model was
used for dichotomous outcomes (suicide risk, dependence abuse
and actual alcohol, dependence past abuse and alcohol, abuse and
substance dependence, risk behaviors) and multinomial for poly-
tomous outcome (attentional impulsivity, motor impulsivity, lack
of planning) as well as for the odds ratio (OR) and confidence in-
tervals {CI} of 95% between the “viral” and “nonviral” Groups. The
tests were performed with a significance level of p < 0.05.

3. Results

The groups analyzed predominantly involved male patients
(66.24% viral and 75.89% nonviral), with the corresponding aver-
age ages 53.5 and 48.6 years. The groups had a different percen-
tage of individuals with a stable partner (38.71% wviral, 72.97%
nonviral}; most individuals in the viral group (57.14%) had paid
employment, while in the nonviral group about 50.45% did. The
presence of psychiatric comorbidity was observed in both groups.
In the viral group, the highest prevalence was of current major
depressive episode (MDE), with 13.38% (p=0.006) and past major
depressive episode with 17.20% {p=0.017}. In the nonviral group,
the highest prevalence was of anxiety disorder 14.29% (p=0.342),
although not statistically significant, and the prevalence of ad-
justment disorder was 14.41% (p=0.064).

The total score of the BIS did not reveal any statistically sig-
nificant difference between the two groups when using the cutoff
point presented in the literature; according to this cutefl, 15.13%
and 11.43% in the viral and nonviral groups, respectively, presented
higher impulsivity { = 71}. On the contrary, when using the tertiles
division to compare intensity domains of impulsivity areas, there
was a relevant absolute difference with statistical significance. The
viral group showed a higher prevalence of impulsivity, and the
highest score was in attentional impulsivity {45.16%), followed by
nonplanning impulsivity (42.76%). The lowest levels (26.80% )} were
found for motor impulsivity.

The bivariate analysis showed significance in the variable:
abuse and dependence on psychoactive substances {(p=0.005)
when comparing between viral and nonviral groups, the OR for
abuse and dependence on psychoactive substances in viral group
was 10.87 [Cl 1.40; 83.90]. There was no significant difference
between the groups by bivariate analysis of the variable: risk of
suicide {(p=0.385). We also found no significant difference be-
tween the two groups in the bivariate analysis of the following
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Table 3
Bivariate and multivariate analyses of comoerbidities according to the groups.

58

Variables Viral (157) Nonviral (112) p-value Bivariate Analysis Multivariate Analysis
N[%] N [%] DR [95% Conf. Interval] OR [95% Conf. Interval]

Suicide risk 11 (7.01) 5 (4.46) 0.443* 161 [0.54; 4.77] 0.79 [0.22; 2.70]F
Dependence abuse and current alcohol 13 (8.28) 9 (8.04) 1.000* 103 [D.42; 2.50] 0.88 [0.34; 2.20]°
Dependence past abuse and alcohol 47 (2994) 42 (37.50) 0.237° 0,71 [0.42; 1.18] 0.68 [0.40; 115]"
Abuse and Substance Dependence 14 (8.92) 1{0.89) 0.005* 10.87 [1.40; 83.90] 10.13 [1.29; 80.08]"

8.15 [0.99; 67.19]
Risk behaviors” 150(95.54) 104{92.86) 0422" 164 [0.58; 469| 142 [0.50; 411)"

0.42 [0.05; 0.80]
0.41 [0.05; 0.77]

* Fisher Exact Test.

® Adjusted current depressive episode, past depressive episode, and adjustment disorder.
© Adjusted current depressive episode, past depressive episode, adjustment disorder, and by the areas of impulsivity: attentional, motor, and nonplanning.
? Risk behaviors: unprotected sex; promiscuity; drug use; unhygienic tattoving, body piercing, and acupuncture; sharing of razor and toothbrush; and manicure ser-

vice.

* Adjusted current depressive episode, past depressi pi , adj

disorders (past MDE, MDE current, and adjustment disorder},
multivariate analysis showed that these values remained high.
Previous studies suggest cognitive changes associated with HCV,
especially in the following areas: attention, learning, psychomotor
speed, and mental flexibility {(Huckans et al., 2009}). The most
common complaints of HCV carriers related to cognitive impair-
ment are characterized by impaired concentration and slow
thinking. Attentional impulsivity refers to a lack of focus on ac-
tivities and may be associated with mechanisms leading to cog-
nitive dysfunction reported by HCV-positive patients. A study by
Hilsabeck et al. (2002) examined the cognitive functioning of pa-
tients with HCV and other patients with chronic liver diseases, and
the results showed that patients with HCV have a tendency toward
lower cognitive performance than those with other chronic liver
diseases. Furthermore, patients with HCV plus other medical co-
morbidities had an even worse performance. These cognitive dil-
ficulties may interfere with daily activities and with the ability to
maintain independent functioning. Problems with attention and
concentration can interfere with the ability to learn new in-
formation and may result in taking long durations to perform
simple routine tasks. Because of these difficulties, such patients
can become frustrated and may develop mood disorders such as
depression and pathological anxiety. In addition, we should also
consider the high comorbidity with other mental disorders in
HCV-infected patients such as posttraumatic stress disorder
(PTSD), which has, among its clinical aspects, attentional impair-
ment (Forton et al., 2005; Morais-de-Jesus et al, 2014).

Although there is a higher incidence of depressive symptoms
ameng patients with HCV, other psychiatric comorbidities are also
reported frequently in this population, such as anxiety disorders,
psychotic symptoms, drug abuse, and alcoholism {Quarantini et al.,
2006; Schaefer et al, 2012}, Our data indicate a history of alcohol
abuse or dependence throughout life in one-third of the wviral
group. This was a lower prevalence than that found in other stu-
dies conducted in North America and Europe that have high pre-
valence rates of up 56% (Dwight et al., 2000; Golden et al, 2005;
Perry et al., 2008; Novo-Veleiro et al., 2013). Verdejo-Garcia et al.
(2008) found that there is an association between alcohol abuse
and a more prominent trait of impulsivity. Our sample identified a
low percentage of individuals with a history of abuse and de-
pendence on alcohol (8.28% wviral vs. 8.04% nonviral). Although
there was no statistical significance (p=0.942), these results
should be treated with caution, because when dealing with pa-
tients with liver disease, alcohol use can be extremely harmful and

, and for total BIS.

contribute to a worsening of symptoms and consequently a wor-
sening liver disease (Shoreibah et al., 2014).

Regarding substance use, abuse, and dependence, there was a
statistical significance (p=0.005) in our sample and the pre-
valence in the viral group was higher than that in the nonviral
group, confirming the literature data, which show that drug use is
directly associated with HCV transmission, and a significant form
of transmission by syringe sharing (Ministério da Sadde, 2011}
Even after adjusting for psychiatric comorbidities and impulsivity
levels using a multivariate analysis, drug use remained high: OR
8.15 [C10.99; 67.19). This large C1 may be explained by the fact that
table cells with a value below 5 may have needed a larger sample
to achieve significance. However, the expected direction is in
agreement with the literature data, which associates substance
abuse and dependence with contamination by the HCV. Con-
sidering previous evidence presented by Verdejo-Carcia el al
(2008), which supports the fact that impulsive behavior is asso-
ciated with vulnerability to drug use, we can hypothesize that
impulsivity may be highly prevalent in HCV-infected patients.

In our study, nonplanning impulsivity levels were also higher in
the viral group than the nonviral group (42.76% vs. 19.05%). This
characteristic encompasses behaviors criented to the present and
not the future. These data refer to a study by Huckans et al. {2011},
which found that patients with HCV were significantly more likely
to choose smaller immediate rewards than larger rewards later on.
One hypothesis that we raised is that patients with HCV (and
perhaps other chronic diseases) are more likely to regard the fu-
ture as uncertain or believe they will be seriously ill or may soon
die, which could lead them to behave with a higher focus on the
present and poor planning. Moreover, impulsivity may precede the
acquisition of viruses and contribute to risk behavior, which would
favor one's own infection by HCV. This is supported by previous
evidence that impulsivity is an early-acquired trait in neurodeve-
lopmental models {(Bezdjian et al, 2011). Furthermaore, at-risk
behaviors such as unprotected sex; promiscuity; drug use; un-
hygienic tattooing, body piercing, and acupuncture; sharing of
razor and toothbrush; and manicure service were associated with
impulsivity levels, as shown in bivariate and multivariate analyses.

The proportion of suicide risk was higher in the viral group, but
adjusting for comorbidities in the multivariate analysis, the OR
was not significant. On the contrary, a study conducted by Kris-
tiansen et al. (2010) in Norway showed that total mortality in
chronically infected HCV patients was 6.66 times higher than that
in the general population. This increase was associated with liver
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variables: current alcohol abuse (p=0.942} and past alcohol abuse
(p=0.194). In both groups, = 90% of the patients reported risky
behavior — comparing between the nonviral and viral groups, the
OR in viral group was 1.64 [Cl 0.58; 4.69].

In multivariate analysis, the OR for abuse and dependence on
psychoactive substances in the viral group remained high 10.13 [CI
1.29; B0.08] even after adjusting for comorbidities {current MDE,
past MDE, and adjustment disorder). However, when it was

Table 1
Seciedemographic characteristics, clinical characteristics, and prevalence of psy-
chiatric comorbidities according to the nonviral and viral groups.

adjusted for the impulsivity domains {attentional, motor, and
nonplanning), the OR decreased to 815 [Cl1 0.99; 6719]. After
multivariate analysis of the variable, risk of suicide adjusted for
psychiatric comorbidities, the OR in viral group decreased from
161 [0.54; 477] to 0.79 [C1 0.22; 2.70], which shows that higher
probability of suicide risk is related to comorbidities. Multivariate
analysis of the variable, risky behavior adjusted for comorbidities
{current MDE, past MDE, and adjustment disorder), showed a re-
duction in the OR to 1.42 [0.50; 4.11]. When adjusted for im-
pulsivity areas, the OR dropped to 042 [0.05; 0.80]; and after
adjusting for total BIS, there was also a small reduction: the OR
was 0.41 [0.05; 0.77] (Tables 1-3}.

Variables Viral (157) Nonviral (112)
N(X)orM  N(%) orM(SD) p-value 4. Discussion
(sD)
This study shows that there is an association between im-
Gender pulsivity and HCV even after controlling these results for the
:"e;]\zle :34(5‘36;’;) 23&2??’ f1052 presence of psychiatric comorbidities. To the best of the authors’
2 . . AUD 2 1 - " . +
Age (mean) 53.5 (8.8) 486 (12.9) knm_\.rl_edge, this is the h_rsr study ot'_lrs_; kind rl_m‘r Shoyvvs that im-
Civil state pulsivity may be a peculiar characteristic of patients with HCV and
single 7 (4.52) 19 (17.12) that it is more associated with risk behaviors. There has been a
With ctable pamner 50 (38.71) g1\ 72:27) lack of studies investigating impulsivity in people infected with
Divcrces, lieies) LB HCV. Althougl ious study (Fabregas et al,, 2013) has st
Widower 55 (35.48) 0 (0.00) - 0001* CV. hough a previous study (Fa regas el al, _J has shown
Paid occupation high scores of impulsivity in HCV patients, this finding has been
pa 12 P y P g
Without 15 (9.74) 10 (9.01) best explained by the presence of psychiatric disorders such as
W't_hed ” 88 f5"’-14J] 56 [50-45;? ADHD, bipolar spectrum disorders, and anxiety symptoms.
Retired by age 31 (20,13 24 (2162 : " :  RIC. _
Retifed due o illiges 19 (12.34) 18 (1622) ) l|.1 our ana?yﬂs of rh.e sn?cnnd nr_der factors r;i BIS ljl _(arten
Student 1(0.65) 3 (2.70) 0553 tional, motor, and nt_)npl.]nn_mg}, a higher Ie_-.\.rﬂl of |m!1uIswPly was
Psychiatry comorbidities observed among patients with HCV than with other liver diseases,
Current major depressive 21 (13.38) 4(3.57) 0.006" with a significant difference in the attentional and nonplanning
disorder = R T il 18 2 ieale A7 76
Last major depressive disorder 27 (17.20) 8 (7.14) 0.017° donla.“_-l.ls (4'}‘1{’;{5' ‘R:-all‘ lJ‘:ig‘f' betweeninoqxflrall all“il \uilra!].,r?d.fbi.%,
Anxiery disorder 16 (10.19) 16 (14.29) 0.342° nonviral 19.05%). Although 1 e motor ¢ omain had less difference
Adjustment disorder 11 (7.01) 16 (14.41) 0.064" than the other two, the viral group continued to have higher
- scores than the nonviral group (26.80% vs. 19.63%). Even after
Fisher Exact Test adjusting for the covariates: substance abuse and psychiatric
Table 2
Prevailing levels of impulsivity in accordance with the groups.
Variables Outcome Main Exhibition* Multivariate Analysis
Levels of Impulsivity Viral (152) Nonviral (105)
N (%) or M (SD) N (%) or M (SD) p-value OR [95% Conf. Interval]
BIS TOTAL
=7 More impulsivity 23 (15.13) 12 (11.43)
52-71 Normal impulsivity 102 (67.11) 71 (67.62)
<52 Low impulsivity” 27 (17.76) 22 (20.95) 0.619
DOMAINS Viral (155) Nonviral (107)
N (%) N (%)
Attentional Impulsivity More impulsivity 70 (45.16) 17 (15.89) 434 [2.22; 8.49]
Averagely impulsive 38 (24.52) 31 (28.97) 409 [2.08: 8.03]"
Less impulsive” 47 (30.32) 59 (55.14) < 0,001
Viral (153) Nonviral (107)
N (%) N (%)
Motor Impulsivity More impulsivity 60 (26.80) 21 (19.63) 334 [1.73; 644|
Averagely impulsive 52 (33.99) 30 (28.04) 3.21 [165; 6.22]°
Less impulsive” 41 (26.80) 56 (52.34) < 0,001
Viral (152) Nonviral (105)
N (%) N (%)
Lack of Planning More impulsivity 65 [42.76) 20 (19.05) 3.16 [1.63; B.10]
Averagely impulsive 40 (26.32) 20 (2762) 3.00 [1.54; 5.82|%
Less impulsive” 47 (30.92) 56 (53.33) =0.001

* Reference main exhibition.
 Reference oulcome.

¢ Adjustment: current depressive episede, past depressive episode, and adjustment disorder.
¢ Adjustment: current depressive episode, past depressive episode, adjustment disorder, and substance abuse and dependence.
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disease, alcohol dependence, drugs use, and suicide.

This study has some limitations. The cross-sectional design of
this study limits the ability to determine whether impulsivity oc-
curs before or after the interaction of the virus to the central
nervous system. In our findings, we did not observe a statistically
significant difference using the cutoff points for the total score of
the BIS-11 available in the literature (Stanford et al, 2009} We
believe that this proposed cutoff point is not suitable for this po-
pulation, because we consistently found statistically significant
differences in the fields of impulsivity as measured on this scale by
tertiles.

5. Conclusion

The results of this study suggest that HCV patients are more
impulsive than those with other liver diseases, even when the
analyses are adjusted for the presence of comorbid psychiatric
disorders. In addition, we showed that impulsivity is significantly
associated with risk behaviors. Therefore, it may be considered as
another extrahepatic manifestation, and it can be observed that
HCV is not as mild as previously described. We stress the need for
special attention to this behavioral aspect that may contribute to
other lethal outcomes such as suicide and low adherence. Special
attention should be paid to the approach toward drug users, be-
cause of higher vulnerability to acquiring HCV or reinfection after
successful treatment {Crady et al, 2013). There is a crucial need for
public policies of prevention and vigilance for the HCV population
as well as a requirement for psychological{psychiatric support, not
only during antiviral therapy.
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