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Abstract
Background
This study aims at identifying predictors of the treatment decision of German physicians with regard to a non-nucleoside reverse transcriptase inhibitor (NNRTI) or a ritonavir-boosted protease inhibitor (PI/r) -based initial treatment regimen.

Methods
The study is based on a sub analysis of a nation-wide multi-centre, non-interventional, prospective cohort study. 133 patients were identified, who received antiretroviral first-line therapy. By means of a logistic regression, factors that determine the treatment strategy for treatment-naïve patients were analysed.

Results
Compared to patients receiving a NNRTI-based initial regimen, patients treated with PI/r are slightly younger, less educated, in a later stage of HIV and have more concomitant diseases. Regression analysis revealed that being in a later stage of HIV (CDC-C) is significantly associated with a PI/r-based treatment decision.

Conclusions
Our analysis is the first study in Germany investigating sociodemographic and disease-specific parameters associated with a NNRTI- or a PI/r-based initial treatment decision. The results confirm that the treatment decision for a PI/r strategy is associated with disease severity.
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Background
Since combination antiretroviral therapy (cART) became available in 1996, progression to an immunodeficient state of HIV infection can be effectively avoided, reducing both mortality and morbidity associated with HIV infection [1, 2]. In addition, by the effective reduction of viral load, cART is able to reduce the risk of horizontal and vertical HIV transmission [3].
Actual guidelines for the initiation of cART in HIV-infected individuals recommend antiretroviral regimens consisting mainly of two nucleoside reverse transcriptase inhibitors (nRTI) combined with either a non-nucleoside reverse transcriptase inhibitor (NNRTI) or a ritonavir-boosted protease inhibitor (PI/r) or, more recently, an integrase strand transfer inhibitor (INSTI) [4, 5]. While a recent meta-analysis did not find differences between NNRTI- and PI/r-based regimens in terms of clinical outcomes such as death or progression to AIDS, it was found that trial-defined virological failure was higher with a NNRTI-based regimen [6]. Also, toxicity of certain NNRTIs were found to be inferior to PI/r-based regimen [7]. Hence, the 2015 updates of both the national German guidelines as well as the US DHHS-guidelines do not longer recommend NNRTI based regimens as an preferred or unrestricted option for the initiation of cART [4, 5].
Important predictors of virological failure are antiretroviral resistance and inadequate antiretroviral medication adherence to cART [8, 9]. Both factors are linked in that inadequate adherence increases the risk of emerging resistance against antiretroviral drugs [10] by allowing HIV replication in the presence of sub-therapeutic drug levels. Several factors, in turn, have been reported to negatively influence treatment adherence: sociodemographic factors such as younger age [11, 12], lower income [13], unemployment [14], and low educational level [15]; treatment-related factors such as high intake frequency [15, 16]; disease-specific factors such as advanced disease stage [17], occurrence of adverse events [18], or the number of concomitant diseases [19]; and physician-patient relationship factors such as lack of mutual trust between the physician and the patient [11, 16]. Factors related to clinical setting such as insufficient medical health care [13] or the absence of patient education programs [20] have been identified as well.
Further results indicate that an impaired adherence influences medication resistance more intensively in NNRTI-based than in PI/r-based strategies [8, 21, 22]. Moreover, NNRTI-associated resistance is associated with an elevated morbidity and mortality [23, 24]. As a consequence, it is assumed that people living with HIV or AIDS (PLWHA) who do not properly adhere to their medication are more likely to receive a PI/r- rather than a NNRTI-based treatment regimen by their physicians in order to prevent potential damages. Our analysis intends to analyze if this conjecture holds true for the case of German HIV specialists. Based on data of the German ‘Cost and Resource Utilisation Study in Antiretroviral Therapy’ (CORSAR) [25], we analyze parameters that influence PLWHA’s adherence to identify potential predictors of the treatment decision with regard to a NNRTI- or a PI/r-based initial treatment regimen. To our knowledge, this is the first study that explores this topic in Germany, while earlier work focused on Switzerland [26] and the UK [27]. As both treatment guidelines and the costs of medication differ significantly between the countries, institutional differences of the respective health care delivery systems should be taken into account. In Germany, for instance, the average annual medical costs for a NNRTI-based regimen was 25,058 Euros, while it was 38,334 Euros for a PI/r-based regimen [28]. The high rate of medical innovation in this indication further underlines the need for new data that lead to a better understanding of factors for treatment decision.

Methods
The analysis is based on the “Cost and Resource Utilisation Study in Antiretroviral Therapy” (CORSAR), a Germany-wide, multi-centre, non-interventional, prospective cohort study to evaluate costs of HIV disease in cART-treated PLWHA [22]. Inclusion criteria for CORSAR were confirmed HIV diagnosis, age of at least 18 years, cART at study entry, and written informed consent. The observation period was 96 weeks between April 2009 (first patient started) and April 2012 (last patient finished), with scheduled quarterly visits to the involved physician. The CORSAR project was not meant to include primarily treatment-naïve patients. All participants from eight private practices specialized in HIV and four hospitals went through a six-month period with baseline examinations. The CORSAR data set included 1154 PLWHA representing a 2.3% sample of treated PLWHA in Germany [29, 30]. 11.5% (n = 133) of the study population was treatment-naïve and had been included contemporaneously with treatment start between April 2009 and May 2010. The CORSAR survey was approved by the national regulatory authorities and local ethics committees of all participating centers. All patients were given thorough information on the survey. Written informed consent was obtained from all study participants.
Our analysis is based on the treatment naive subgroup, which represents a sample of patients in a recent and real clinical life setting to analyse parameters determining the choice of a particular cART regimen. Baseline data variables that are used for the analysis are reported in Table 1.Table 1Variables


	Treatment regimen
	• NNRTI-based
• PI/r-based
• Other

	Sociodemographic factors

	Patient age (in years) at diagnosis
	• < 50 years old

	• 50 years or older

	Education level
	• With college degree

	• Without college degree

	Anamnestic factors

	HIV stage according to CDC classification
	• A (asymptomatic)

	• B (symptomatic)

	• C (AIDS-defining diseases)

	More than three concomitant diseases
	• No

	• Yes




                     
To evaluate parameters corresponding with the treatment decision, three therapy groups were established: (1) NNRTI-based initial treatment regimen consisted of one NNRTI, such as Efavirenz or Rilpivirine, in addition to nucleos(t)ide analogues but no PI; (2) PI-based initial treatment regimen consisted of one ritonavir boosted PI such as Atazanavir or Darunavir in addition to nucleos(t)ide analogues; and (3) other initial treatment regimen such as integrase inhibitors, entry (CCR5)-inhibitors, or nuke-sparing regimens (e.g. boosted double-PI/r therapy). During the study-period the use of INSTI was less common than in the time since 2014. As the category “other” is rather small and quite heterogeneous, the focus of our analysis lies on the choice between a NNRTI- and PI/r-based regimen. While most of the variables are self-explanatory, the CDC classification might need some additional explanation. Clinical staging of HIV disease is performed in accordance with the CDC classification for HIV infection [31]. By definition of the CDC classification, the staging reflects the most advanced stage of disease and does not allow a reassignment to a less advanced stage, not even in cases with a complete and stable recovery from immunodeficiency and AIDS-defining diseases under cART.
Due to the small sample size and the limited degrees of freedom, we decided to merge the HIV stages A and B to come up with only two categories (non-AIDS vs. AIDS stage).
We employed a logistic regression to identify factors that determine the choice of the treatment strategy. Descriptive statistics and regression analysis were performed using SPSS, Chicago; and STATA, College Park software respectively. Based on the findings of earlier studies on adherence that were touched upon in the introduction, we expect that physicians assume patients who are younger, already in a progressed stage of HIV, and have concomitant diseases to be less adherent to their medication. Consequently, patients with those characteristics may be prone to receive a PI/r-based treatment regimen because impaired adherence influences medication resistance more intensively in NNRTI-based than in PI/r-based strategies.

Results
Patient characteristics according to the treatment regimen are reported in Table 2. Compared to patients receiving NNRTI, PI/r-treated patients are slightly younger, less educated, in a later stage of HIV and have more concomitant diseases. For instance, only 11% of the patients who receive an NNRTI-based treatment regimen are in disease stage C, while the large majority is in either disease state A or B. On the other hand, 37% of the patients with a PI/r-based treatment regimen have progressed already into disease stage C. The results are in line with the expectations, as all three variables are frequently associated with poor adherence.Table 2Patient characteristics


	 	 	NNRTI
	PI
	Other
	Total

	(n = 46) [34.6%]
	(n = 38) [28.6%]
	(n = 49) [36.8%]
	(N = 133)

	Sociodemographic factors

	Patient age (in years) at diagnosis
	<50
	36 [78.3%]
	34 [89.5%]
	43 [87.8%]
	113 [85.0%]

	≥50
	10 [21.7%]
	4 [10.5%]
	6 [12.2%]
	20 [15.0%]

	Education level (college degree)
	No
	36 [78.3%]
	31 [81.6%]
	41 [83.7%]
	108 [81.2%]

	Yes
	10 [21.7%]
	7 [18.4%]
	8 [16.3%]
	25 [18.8%]

	Anamnestic factors

	HIV stage according to CDC classification
	A + B
	41 [89.1%]
	24 [63.2%]
	36 [73.5%]
	101 [75.9%]

	C (AIDS)
	5 [10.9%]
	14 [36.8%]
	13 [26.5%]
	32 [24.1%]

	Three or more concomitant diseases
	No
	37 [80.4%]
	29 [76.3%]
	39 [79.6%]
	105 [78.9%]

	Yes
	9 [19.6%]
	9 [23.7%]
	10 [20.4%]
	28 [21.1%]




                     
The results of the multinomial logistic regression are reported in Table 3. The multivariate regression analysis confirms that NNRTI and PI treatment groups differ significantly with regard to the disease stage. Specifically, being in advanced HIV stage C significantly increases the likelihood of a PI/r-based regimen for initiation of antiretroviral treatment. This variable is also slightly significant when NNRTI and “other” treatment regimen are compared, while PI/r and “other” treatment regimen do not differ significantly and can be considered as interchangeable. All other variables were not significant due to the limited number of patients in our analysis.Table 3Multinomial logistic regression


	Variable
	Odds ratio

	PI/r vs NNRTI
	PI/r vs other
	NNRTI vs other

	50 years or older
	0.606419
	0.9194778
	1.718239

	(0.463)
	(0.904)
	(0.363)

	College degree
	0.9528552
	1.187664
	1.38485

	(0.935)
	(0.768)
	(0.557)

	AIDS
	4.237344**
	1.578817
	0.3524308*

	(0.017)
	(0.337)
	(0.073)

	3 or more concomitant diseases
	0.8452713
	1.20924
	0.8452713

	(0.817)
	(0.723)
	(0.759)

	Constant
	0.6384591
	0.6311049
	1.004598

	(0.158)
	(0.152)
	(0.987)

	N
	84
	87
	95



                                 P value in parentheses. * p < 0.10, ** p < 0.05



                     

Discussion
Our results confirm earlier research that observes a relatively low proportion of patients with a NNRTI-based first-line cART in Germany in comparison to other countries [32], although most NNRTI-based treatment regimens are significantly cheaper than PI/r-based ones. From the 133 patients receiving antiretroviral first-line therapy, only 34.6% received a NNRTI-based cART regimen. This is in contrast to countries like the UK, where almost 75% of first-line patients are on a NNRTI-based regimen [27]. Moreover, a survey of clinical practice in Europe found that the NNRTI Efavirenz is mandatory for first-line therapy in 71.4% of northern European clinics [33]. The early use of PI/r for treatment-naïve patients might be a specific feature of the German health care system. German guidelines are relatively liberal, as they recommend a broad spectrum of both PI/r- and NNRTI-based cART regimens as equivalent preferred options at the time of our study [4]. Additionally, there are fewer restrictions in Germany to choose equivalent, but more expensive cART regimens individually, if this is requested either by the treating physician or by the patient. Discrete choice-based preference studies demonstrated that the highest relevance for the treatment selection of German physicians, as well as patients, was the emotional quality of life indicated by the fact that the disease was not obvious for other persons, as stigma is probably still an issue in Germany [34, 35]. Those results show that German physicians also take treatment goals other than efficacy into account, which also explains the high variation in initial treatment regimens.
When it comes to the determinants of the treatment strategy, our results are in line with previous findings as well. A large British study, for instance, found clinic site and a prior AIDS diagnosis (CDC stage C) were the most important factors associated with use of a PI/r-based initial treatment regimen [27]. Their findings indicate that in the early days of cART, the prescription of a PI/r-based regimen was more likely. More recently, however, NNRTIs are on the rise mainly due to increased cost considerations. In the framework of a multivariate analysis of a Swiss cohort it was also found that compared with an Efavirenz (NNRTI) -based initial treatment, starting with the protease inhibitor Lopinavir/r was associated with prior AIDS and higher viral load [26].
Other factors that have been identified as predictors of treatment adherence such as the number of concomitant diseases [19] are not associated with the treatment decision in our data, possibly due to our small sample size. Another possible explanation is that physicians either consider predictors of adherence other than the ones identified in the empirical literature, or they prescribe PI/r for reasons other than preventing drug resistance caused by poor adherence. Alternatively, HIV physicians are not able to predict the prospective adherence of their patients. It was found that clinicians tend to overestimate the actual adherence of their patients [36, 37] when they were asked for a retrospective assessment. While suggestions have been put forward to improve the assessment of adherence by using the data of viral load and HIV genome sequence to identify non-adherence amongst patients under treatment [38], things get much more difficult when it comes to the a priori assessment of the potential adherence of previously untreated patients when initializing cART. Given the high uncertainty about potential adherence of patients and the relatively small sample size, we consider the significant impact of the disease stage on the treatment decision as a strong result. In fact, a recent German data analysis confirmed our results with a much broader sample [39].
The limitation of the use of our data is the small sample size. Moreover, in the meantime, new treatment options have been introduced in first-line recommendations such as integrase inhibitors. This may have altered the use of cART in treatment-naïve subjects after the termination of our study. Here would seem the logical starting point for a future study.

Conclusions
Our data reflect real clinical practice of German physicians on parameters corresponding with treatment decisions for antiretroviral-naïve patients with regard to the use of NNRTI or PI/r in the years 2009 to 2012. Our analysis is the first study in Germany investigating sociodemographic and disease-specific parameters associated with a NNRTI- or a PI/r-based initial treatment decision. The results confirm that the treatment decision for a PI/r strategy is associated with disease severity. However, future research should analyse further baseline parameters in more detail. Also drug- and physician-specific variables such as physician training should be taken into account to better understand the underlining mechanism of prescription behaviour.

Acknowledgements
Not applicable.
Funding
The study was funded by an unrestricted grant from Janssen-Cilag, Neuss, Germany.

Availability of data and materials
The data that support the findings of this study are available from the corresponding author upon reasonable request.

Authors’ contributions
JM and MS designed the study and drafted the manuscript. MG and AK managed the data and made the statistical analysis, JRB and HH helped to draft the manuscript, reviewed the manuscript and provided expertise to the interpretation of results and methodological aspects of the study. All authors read and approved the final manuscript.

Competing interests
The study was sponsored by an unrestricted grant from Janssen Cilag, Germany. While JM first author is an employee of Janssen there is no influence on selection of treatment regimens in this project because at the time of analysis all treatment decisions were already made by the physicians in charge of the analyzed patients. All other authors declare that they have no competing interests.

Ethics approval and consent to participate
The CORSAR survey was approved by the national regulatory authorities and local ethics committees of all participating centers. All patients were given thorough information on the survey. Written informed consent was obtained from all study participants.


[image: Creative Commons]
                           Open AccessThis article is distributed under the terms of the Creative Commons Attribution 4.0 International License (http://​creativecommons.​org/​licenses/​by/​4.​0/​), which permits unrestricted use, distribution, and reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver (http://​creativecommons.​org/​publicdomain/​zero/​1.​0/​) applies to the data made available in this article, unless otherwise stated.

References
1.
Pichenot M, Deuffic-Burban S, Cuzin L, Yazdanpanah Y. Efficacy of new antiretroviral drugs in treatment-experienced HIV-infected patients: A systematic review and meta-analysis of recent randomized controlled trials. HIV Med. 2012;13:148–55.PubMed

2.
Barasa S. True story about HIV: theory of viral sequestration and reserve infection. HIV/AIDS - Res Palliat Care. 2011;3:125–33.CrossRef

3.
Chen Y, Masse B, Wang L, Ou S, Li X, Donnell D, McCauley M. Statistical considerations for the HPTN 052 study to evaluate the effectiveness of early versus delayed antiretroviral strategies to prevent the sexual transmission of HIV-1 in serodiscordant couples. Contemp Clin Trials. 2012;33(6):1280–6.CrossRefPubMedPubMedCentral

4.
Deutsche AIDS-Gesellschaft (DAIG). Deutsch-Österreichische Leitlinien zur antiretroviralen Therapie der HIV Infektion. 2015. http://​www.​daignet.​de/​site-content/​hiv-therapie/​leitlinien-1/​Deutsch_​Osterreichische%20​Leitlinien%20​zur%20​antiretroviralen​%20​Therapie%20​der%20​HIV_​Infektion.​pdf date accessed? (Accessed 15 Dec 2016).

5.
DHHS. Guidelines for the use of antiretroviral agents in HIV-1-infected adults and adolescents. 2016. http://​aidsinfo.​nih.​gov/​guidelines/​html/​1/​adult-and-adolescent-arv-guidelines/​0/​ (Accessed 15 Dec 2016).

6.
Borges Á, Lundh A, Tendal B, Bartlett J, Clumeck N, Costagliola D, et al. Nonnucleoside reverse-transcriptase inhibitor- vs ritonavir-boosted protease inhibitor-based regimens for initial treatment of HIV infection: a systematic review and metaanalysis of randomized trials. Clin Infect Dis. 2016;63(2):268–80.CrossRefPubMed

7.
Mollan K, Smurzynski M, Eron J, Daar E, Campbell T, Sax P, et al. Association between efavirenz as initial therapy for HIV-1 infection and increased risk for suicidal ideation or attempted or completed suicide: an analysis of trial data. Ann Intern Med. 2014;161(1):1–10.CrossRefPubMedPubMedCentral

8.
Gardner E, Hullsiek K, Telzak E, Sharma S, Peng G, Burman W, et al. Antiretroviral medication adherence and class-specific resistance in a large prospective clinical trial. AIDS. 2010;24(3):395–403.CrossRefPubMedPubMedCentral

9.
Gordon L, Gharibian D, Chong K, Chun H. Comparison of HIV virologic failure rates between patients with variable adherence to three antiretroviral regimen types. AIDS Patient Care STDs. 2015;29(7):384–8.CrossRefPubMed

10.
Deeks S. Determinants of virological response to antiretroviral therapy: implications for long-term strategies. Clin Infect Dis. 2000;30 Suppl 2:S177–84.CrossRefPubMed

11.
Sherr L, Lampe F, Norwood S, Leake Date H, Harding R, Johnson M, et al. Adherence to antiretroviral treatment in patients with HIV in the UK: a study of complexity. AIDS Care. 2008;20(4):442–8.CrossRefPubMed

12.
Hinkin C, Hardy D, Mason K, Castellon S, Durvasula R, Lam M, et al. Medication adherence in HIV-infected adults: effect of patient age, cognitive status, and substance abuse. AIDS. 2004;18 Suppl 1:S19–25.CrossRefPubMedPubMedCentral

13.
Carballo E, Cadarso-Suárez C, Carrera I, Fraga J, de la Fuente J, Ocampo A, et al. Assessing relationships between health-related quality of life and adherence to antiretroviral therapy. Qual Life Res. 2004;13:587–99.CrossRefPubMed

14.
International Labour Office. The impact of employment on HIV treatment adherence. Geneva: International Labour Office; 2013. http://​www.​ilo.​org/​wcmsp5/​groups/​public/​---ed_​protect/​---protrav/​---ilo_​aids/​documents/​publication/​wcms_​230625.​pdf (accessed 25 Aug, 2014).

15.
Puigventós F, Riera M, Delibes C, Peñaranda M, de la Fuente L, Boronat A. Adherence to antiretroviral drug therapy. A systematic review. Med Clin. 2002;119(4):130–7.CrossRef

16.
Atkinson M, Petrozzino J. An evidence-based review of treatment-related determinants of patients’ nonadherence to HIV medications. AIDS Patient Care STDs. 2009;23(11):903–14.CrossRefPubMed

17.
Kalichman S, Grebler T. Stress and poverty predictors of treatment adherence among people with low-literacy living with HIV/AIDS. Psychosom Med. 2010;72:810–6.CrossRefPubMedPubMedCentral

18.
Al-Dakkak I, Patel S, McCann E, Gadkari A, Prajapati G, Maiese E. The impact of specific HIV treatment-related adverse events on adherence to antiretroviral therapy: a systematic review and meta-analysis. AIDS Care. 2013;25(4):400–14.CrossRefPubMed

19.
Shah B, Walshe L, Saple D, Mehta H, Ramnani J, Kharkar R, et al. Adherence to antiretroviral therapy and virologic suppression among HIV-infected persons receiving care in private clinics in Mumbai, India. Clin Infect Dis. 2007;44:1235–44.CrossRefPubMed

20.
Rueda S, Park-Wyllie L, Bayoumi A, et al. Patient support and education for promoting adherence to highly active antiretroviral therapy for HIV/AIDS. Cochrane Database Syst Rev. 2006;19(3):CD001442.

21.
Parienti J, Ragland K, Lucht F, de la Blanchardière A, Dargère S, Yazdanpanah Y. Average adherence to boosted protease inhibitor therapy, rather than the pattern of missed doses, as a predictor of HIV RNA replication. Clin Infect Dis. 2010;50(8):1192–7.CrossRefPubMedPubMedCentral

22.
Rosenbloom D, Hill A, Rabi S, Siliciano R, Nowak M. Antiretroviral dynamics determines HIV evolution and predicts therapy outcome. Nat Med. 2012;18(9):1378–85.CrossRefPubMedPubMedCentral

23.
Hogg R, Bangsberg D, Lima V, Alexander C, Bonner S, Yip B. Emergence of drug resistance is associated with an increased risk of death among patients first starting HAART. PLoS Med. 2006;3(9):e356.CrossRefPubMedPubMedCentral

24.
Kozal M, Huppler Hullsiek K, MacArthuret R, Berg-Wolf M, Peng G, Xiang Y. The incidence of HIV drug resistance and its impact on progression of HIV disease among antiretroviral-naïve participants started on three different antiretroviral therapy strategies. HIV Clin Trials. 2007;8(6):357–70.CrossRefPubMed

25.
Kuhlmann A, Mittendorf T, Hower M, Heiken H, Gerschmann S, Klauke S, et al. Cost of illness of HIV patients under anteretroviral therapy in Germany – Results of the 48-week interim analysis of the prospective multicentre observational study ‘CORSAR’. Gesundheitswesen. 2015;77(6):e133–42.PubMed

26.
Elzi L, Erb S, Furrer H, Ledergerber B, Cavassini M, Hirschel B, et al. Choice of initial combination antiretroviral therapy in individuals with HIV infection: Determinants and outcomes. Arch Intern Med. 2012;172(17):1313–21.CrossRefPubMed

27.
Easterbrook P, Phillips A, Hill T, Matthias R, Fisher M, Gazzard B, et al. Patterns and predictors of the use of different antiretroviral drug regimens at treatment initiation in the UK. HIV Med. 2008;9:47–56.CrossRefPubMed

28.
Treskova M, Kuhlmann A, Bogner J, Hower M, Heiken H, Stellbrink H, et al. Analysis of contemporary HIV/AIDS health care costs in Germany driving factors and distribution across antiretroviral therapy lines. Medicine. 2016;95:26.CrossRef

29.
Robert Koch Institut (RKI). Epidemiologie, Berlin 2014. 2013. http://​www.​rki.​de/​DE/​Content/​InfAZ/​H/​HIVAIDS/​Epidemiologie/​Daten_​und_​Berichte/​EckdatenDeutschl​and.​pdf?​_​_​blob=​publicationFile (accessed May 30, 2015).

30.
Tomeszkowski J, Mahlich J, Stoll M. Antiretroviral therapy for HIV/AIDS in claims data from statutory health insurance funds in Germany. Ger J Evid Qual Health Care. 2015;109(8):594–604.

31.
Centers for Disease Control and Prevention [CDC]. 1993 revised classification system for HIV infection and expanded surveillance case definition for AIDS among adolescents and adults. MMWR. 1992. 41(No. RR-17): 1-19

32.
Stoll M, Kollan C, Bergmann F, Bogner J, Faetkenheuer G, Fritzsche C, et al. Calculation of direct antiretroviral treatment costs and potential cost savings by using generics in the German HIV ClinSurv cohort. PLoS One. 2011;6:e23946.CrossRefPubMedPubMedCentral

33.
Mocroft A, Phillips A, Reiss P, Rakhmanova A, Banhegyi D, De Wit S, et al. A survey of ATRIPLA use in clinical practice as first-line therapy in HIV-positive persons in Europe. Infection. 2014;42(4):757–62.CrossRefPubMedPubMedCentral

34.
Mühlbacher A, Stoll M, Mahlich J, Nübling M. Patient preferences for HIV/AIDS therapy – a discrete choice experiment. Health Econ Rev. 2013;3:14.CrossRefPubMedPubMedCentral

35.
Mühlbacher A, Stoll M, Mahlich J, Nübling M. Evaluating the Concordance of Physician Judgments and Patient Preferences on AIDS/HIV Therapy - A Discrete Choice Experiment. Health Econ Rev. 2013;3:30.

36.
Miller L, Liu H, Hays R, Golin C, Beck C, Asch S, et al. How well do clinicians estimate patients’ adherence to combination antiretroviral therapy? J Gen Intern Med. 2002;17:1–11.CrossRefPubMedPubMedCentral

37.
Bangsberg D, Hecht F, Clague H, Charlebois E, Ciccarone D, Chesney M, et al. Provider assessment of adherence to HIV antiretroviral therapy. J AIDS. 2001;26:435–42.

38.
Thompson I, Bidgood P, Petróczi A, Denholm-Price J, Fielder M. An alternative methodology for the prediction of adherence to anti HIV treatment. AIDS Res Ther. 2009;6:9.CrossRefPubMedPubMedCentral

39.
Mahlich J, Bogner J, Tomeczkowski J, Stoll M. Treatment strategies for treatment naïve HIV patients in Germany: evidence from claims data. SpringerPlus. 2015;4:306.CrossRefPubMedPubMedCentral




OEBPS/sidebar.gif





OEBPS/cc-by.png
() _®





OEBPS/contact.gif





