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It’s Time to Examine the Impact of
Genetic Susceptibility on the Incidence of
Diabetes among HIV-Infected Individuals
Kyle J. Gaulton, PhD1; Glen N. Gaulton, PhD2*
Department of Pediatrics, University of California, San Diego, San Diego, CA 92121, USA
Department of Pathology and Laboratory Medicine, Center for Global Health, University of
Pennsylvania, Philadelphia, PA 19104, USA

1
2

The remarkable advances in application of anti-retroviral therapy (ART) to treat HIVinfection has had a profound impact on the HIV epidemic as well as improved the quality and
longevity of life for those who receive such treatment. Nonetheless, as individuals receiving
ART live longer, they may develop chronic non-communicable disease at an increased incidence and/or severity when compared to non-infected and/or untreated individuals. Prime
examples of this include cardiovascular and neurological disease, as well as metabolic syndrome and diabetes mellitus. Whether these growing disease burdens are identical in origin and
outcome to disease in uninfected individuals, and whether ART impacts disease incidence and
severity in addition to limiting HIV infection is often poorly distinguished. The data on type 2
diabetes mellitus (T2DM) provides a welcome case in point for this discussion.
There is now a wealth of data documenting the increased incidence of T2DM in HIVinfected subjects under ART. While the range of this increase varies by study population, location, and drug therapy, the most comprehensive studies typically show an increase of 2.25- 4.7
fold in the incidence of T2DM in HIV positive subjects on ART at four years after diagnosis
and treatment.1,2 Related studies have more recently tied these effects to an increase in the
prevalence of dyslipidemia and metabolic syndrome,3,4 to elevated BMI and hypertension as
opposed to the level of HIV or CD4 count,5 and lastly to an increase in the rate of death from
the complications of diabetes.6
While the impact of HIV infection on T2DM in the absence of ART remains in debate,7 there is ample evidence that various protease inhibitors used for ART cause insulin resistance independent of increases in visceral adipose tissue or lipid and lipoprotein levels.8 Thus,
multiple factors likely bear on the increase in T2DM seen in HIV infected subjects, especially
when undergoing ART. Diabetes mellitus is a complex disease, and risk factors such as family history, genetics, obesity, race/ethnicity, age, and dyslipidemia are all poorly understood in
HIV-infected individuals. However, remarkable insights into the genetic factors that foster predisposition to T2DM are rapidly emerging.9 These observations illustrate that risk of T2DM is
mediated by hundreds of genetic factors, the majority of which commonly occur in the general
population.
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Although using genetic factors to predict individual risk of T2DM is a challenge, these
findings have revealed new genes and processes involved in disease pathogenesis. For example, T2DM variants affect the activity of the melatonin receptor gene that functions in circadian
regulation of glucose homeostasis.10 Many T2DM genetic factors—such as TCF7L2—cause
defects in insulin secretion and alter pancreatic islet function, other factors—such as PPARG
and FTO—contribute to insulin resistance,11 and additional factors influence BMI and dyslipidemia.12 Collectively these genes have profoundly informed the underlying causes of T2DM.
One key insight from these studies is that genetic factors for T2DM do not typically
alter the protein product of a gene, and instead predominantly lie in non-coding sequences.9,10
Detailed maps of the epigenome in disease-relevant tissues such as pancreatic islets, adipose,
Page e1
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skeletal muscle and liver have helped uncover precise genetic elements affected by T2DM risk variants.9 These data suggest that
much of the genetic risk of T2DM is encoded in regulatory elements activated in these tissues that affect tissue-specific gene expression. These genetic elements are thus critical to target in at-risk individuals.
Whether HIV infected subjects display an enhanced disposition and/or altered pattern of origin in T2DM that is linked
to these genetic components has not been studied. This warrants immediate investigation as the populations and samples are well
defined, and the tools now in place to accomplish this goal in a cost-effective manner. As the relative effect of HIV infection and/or
ART on the incidence of T2DM is not absolute, studies of genetic associations and gene expression in these populations might provide clues to help decipher the relative effects of various genetic elements in predisposition to T2DM. Under the best circumstances
these results might also provide a means to enhanced monitoring of certain individuals with a predisposition to develop diabetes—
the ultimate goal being better preparedness and improved management of long-term health in these patients.
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As part of Centers for Disease Control and Prevention’s (CDC’s) HIV prevention strategic plan
through 2010,1 4 national goals were identified to reduce by half the new HIV infections in the
United States. One of the 4 goals is to strengthen the national capacity to monitor the human
immunodeficiency virus (HIV) epidemic to better direct and evaluate prevention efforts. In
response to these goals, the CDC awarded funds to state health departments to develop and
implement a surveillance system to monitor behaviors that put people at risk for HIV infection
in metropolitan statistical areas (MSA) with high incidence of human immunodeficiency virus
infection and acquired immune deficiency syndrome (HIV/AIDS). Three target populations
making up the majority of HIV/AIDS cases were selected for surveillance including: men who
have sex with men, injection drug users and heterosexuals living in high risk areas (defined
by poverty and HIV/AIDS incidence). Each year a different population was interviewed and
analyzed in a 3 year rotating cycle.
HIV/AIDS cases acquired through heterosexual contact constitute 34% of all diagnosed adult and adolescent HIV/AIDS cases reported in 33 areas with confidential name reporting in 2010. Over the last 25 years of the epidemic, transmission category has shifted with
more cases being acquired through heterosexual contact, less through injection drug use and an
increase in females being diagnosed with HIV/AIDS. Most of the HIV/AIDS cases being diagnosed (79%) in 2010 were female adults and adolescents with primary transmission factor of
heterosexual contact.1 In response to the increase of female HIV/AIDS cases, CDC’s National
HIV Behavioral Surveillance (NHBS) project was awarded additional funds from the Minority
AIDS Initiative (MAI) to conduct a one-time study of risk behaviors of male partners of minority women (African American and Hispanic). The supplement survey (referred to as partner
supplement) was conducted with minority women who complete the National HIV Behavioral
Surveillance-heterosexuals (NHBS-HET) survey and an HIV test during NHBS-HET cycle.
Women were then asked to recruit up to 2 of their male sexual partners to take the survey.
The data collected on heterosexuals in high risk areas through NHBS will assist the
CDC to monitor behaviors of heterosexuals in high risk areas that lead to HIV infection and
individuals access to HIV prevention programs in high risk areas. Information on risk and testing behaviors and access to prevention programs will assist local health departments in funding
allocations to increase prevention services and lower the risk of HIV infection.
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SPECIFIC AIMS OF HET CYCLE

The goal of NHBS is to “enhance understanding of risk and testing behaviors and to develop
and evaluate HIV prevention programs that provide services to these groups” (CDC NHBSHET Protocol, page 1-1). Specific aims include utilizing data collected during the heterosexuals in high risk areas cycle to:
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Assess the prevalence of and trends in risk behaviors, including:
 Sexual risk behaviors;
 Drug-use risk behaviors.

•

Assess HIV Testing Behaviors
 Assess the prevalence of and trends in HIV testing behaviors;
 Assess prevention;
 Assess the exposure to and use of prevention services;
 Assess the impact of prevention services on behavior; and
 Identify prevention-service gaps and missed opportunities for prevention.

The partner supplement for minority women and their partners will also aim to identify:
• Risk behaviors of male sex partners of minority women; and
• To what extent do minority women’s perceptions of their male sex partners’ risk behaviors match the partners reported
behaviors.
VIRGINIA BACKGROUND ON HETEROSEXUALS

The Eastern Virginia health region ranks number one in the number of HIV infections and AIDS cases in Virginia. The Norfolk, VA
eligible metropolitan area (EMAs) (defined by Ryan White and based on HIV/AIDS cases) consists of the Eastern health region and
parts of North Carolina. Along with Arlington, Alexandria and Richmond, the Eastern region has a higher share of HIV and AIDS incidence in Virginia especially among African Americans with lower median incomes.2 As of December 31, 2010, the Norfolk MSA
had a total of 3,075 persons living with HIV infection and 2,227 persons living with AIDS. Approximately 30% of HIV and 26% of
AIDS cases were female. Blacks are disproportionally represented with 72% of HIV and 69% of AIDS cases. According to the 2011
epidemiological profile released by the Virginia Department of Health, HIV will infect 4.9 black females to every 1 white female.2
According to CDC,1 HIV/AIDS cases acquired through heterosexual contact constituted 34% of all adult and adolescent
HIV/AIDS cases reported by 33 areas with confidential name based reporting in 2010. Through the HIV epidemic, transmission has
shifted from homosexual contact to an increasing percent of heterosexual contact. For example, 79% of HIV/AIDS cases diagnosed
among female adults and adolescents in 2010 was through heterosexual contact; and 17% of the males diagnosed were attributed
to transmission through heterosexual contact. Minority women have also become more affected by HIV over the last half of the
epidemic. “African American and Hispanic women together accounted for 80% of all reported cases of HIV infection in 2010”.1
Heterosexual behavior is not the only indicator of risk. Studies have found that geographic clustering of the HIV epidemic
within cities was identified as an important consideration. Correlations among poverty, increasing AIDS incidence, and higher proportions of single mother households have also been identified. Therefore, more information needs to be gathered to understand not
only the role of heterosexual behavior in HIV transmission, but also to explore areas with higher rates of disease and poverty and
their access to and utilization of HIV prevention programs.
Summary of Findings

Initial findings from the analysis of the data reveals perceived barriers to accessing heterosexual women and their partners. This
data set consisted of six key informant interviews and two focus groups. Participants were African American women. From this
subset the following data is abstracted; barriers or challenges to accessing heterosexual women and their partners; suggestions for
improving heterosexual women’s participation and a summary of the overall formative assessment findings and the implications for
the partner study.
Barriers to Accessing Heterosexual Women and their Partners

The barriers to accessing heterosexual women and their partners resulted in eight themes, specifically, shame or fear; sex partners
with multiple issues; pride; denial; lack of education; stigma; lack of trust; and ultimate responsibility/double standard.
When comparing the results of this targeted subset of the larger group there is an overlap concerning specific themes,
namely, lack of trust, stigma and denial. The new themes that arose were shame or fear of losing primary sex partner, sex partners
HIV/AIDS Res Treat Open J
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with multiple issues, pride, lack of education, and ultimate responsibility/double standard. The overlap of themes and the distinct
differences between the two groups suggest a starting point for developing targeted campaigns that address barrier specific challenges. Lack of trust, stigma, and denial are overlapping themes that indicate that there are powerful structural forces inherent in
the belief systems of both of these groups. With the exception of lack of education, the new themes that emerged from the groups
comprised of heterosexual women are all issues that are gender specific. As such, they offer suggestions for improving heterosexual
women’s participation, these points will be discussed more fully in the next section.
Suggestions for Improving Heterosexual Women’s Participation

The pertinent question for this group of responses is “How can the operation and participation for the partner study be improved
based on these findings?” Respondents overwhelmingly suggested that one of the most efficient motivators for heterosexual women’s participation is monetary compensation for their time. Other points that were discussed were will significantly enhance participation by this group of targeted people included bring them to one place to assess them, provide ‘real world’ solutions to their
complex lives that would benefit them beyond the completion of the study, keep everything anonymous, pass out health education
materials that stresses self-preservation, choose office locations that are convenient to parks and community centers frequented
by the target population, avoid making judgments or overarching stereotypes about individual’s sex lives and to take time to build
trusting relationships with the target community before asking for participants. These suggestions address some of the barriers previously mentioned. However, creative and gender specific strategies are needed to improve both partner participation and recruitment.
After careful analysis a stumbling block arises concerning the following challenges; shame or fear of losing primary sex partner,
sex partners with multiple issues and ultimate responsibility or double standard. These issues are all gender and perhaps culturally
specific. One suggestion for mastering these would be to utilize African American women as interviewers, it would also be helpful
to sensitize them to the reoccurring issues beforehand. One way that this could be done is to establish a training session for interviewers where they learn more about substance abuse, spousal abuse, alcohol abuse, battered women’s issues and the implications
of the current shortage of black men in the African American community. Furthermore, interviewers should not be judgmental when
asking women about recruiting their sex partners, role playing how the interviewee will ask her partner to participate may provide
one solution. Interviewers should also be prepared to give informants referrals to community resources that offer assistance with
alcohol abuse, drug abuse, battered women’s shelters and financial assistance.
Overall Summary and Implications for the Partner Study

When comparing the barriers and challenges of the general population and the targeted population of heterosexual African American
women, the largest issue that arises is that the majority of these theme (e.g. denial, lack of trust, stigma, lack of education) have been
a long standing challenge or concern regarding health education (or lack thereof) around HIV/AIDS in the African American community. Perhaps, their continued presence here is an indication that a principle recommendation that comes out of this data set is the
dire need for more efficient health education campaigns targeted at high risk African American populations.
The new themes (e.g. shame or fear of losing primary sex partner, sex partners with multiple issues, pride, and ultimate
responsibility/double standard) are gender specific and a realistic example of the multi-vocality of African American populations. In
this respect, it is wise to address these gender specific themes through education of both the interviewers and interviewees as they are
the prime concerns that separate this subset of the population from the previous groups, specifically men who have sex with men and
intravenous drug users. Developing culturally sensitive materials that address these matters will strengthen the recruitment process
and the sustainability of the intervention.
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HIV/AIDS and Contraceptive Method Choice:
Demographic and Socio-Economic Correlates
of Contraceptive Method Choice among
HIV-Positive Women Practising Family Planning
In Kenya
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ABSTRACT
Introduction: As the generalized HIV epidemic in specific settings of sub-Saharan Africa con-

tinues to evolve, there is need for evidence-based response to address emerging challenges,
which include enabling the large number of women living with HIV make informed choices to
achieve their reproductive goals.
Objectives: This paper seeks to (i) examine the effect of HIV/AIDS on contraceptive method
choice among women using contraceptives in Kenya; and (ii) identify correlates of contraceptive method choice among HIV-positive women practising family planning.
Material and Methods: We apply multinomial Logistic regression models to a sample of 3190
sexually-active women of reproductive age using contraceptives from the 2003 and 2008 Kenya Demographic and Health Surveys to examine the effect of HIV/AIDS on contraceptive
method choice. The analysis of correlates of method choice among HIV-positive women is
based on a sample of 255 HIV-positive women using contraceptives and involves bivariate
cross-tabulations with Chi-Square tests.
Result: Overall association between HIV status and contraceptive method choice is consistent
with expected patterns, with women who are HIV-positive being more than twice as likely to
use condoms rather than hormonal contraceptives, compared to their counterparts of similar
characteristics who are HIV-negative (p<0.05). Among women infected with HIV, those who
were previously tested for HIV were more likely to use condoms and less likely to use hormonal methods (p<0.05) than those who had never been tested. The higher use of condoms
by HIV-positive women is only evident among those who had previously been tested for HIV.
Significant correlates of contraceptive method choice among HIV-positive women include parity, marital status, age group, education and ethnicity. Overall trends suggest a notable shift
from use of hormonal methods to condoms by HIV-positive women, but predominant use of
hormonal methods (60%) and low use of condoms (23%) by HIV-positive young women aged
15-24 practising family planning is of potential concern.
Conclusion: The findings have important implications for family planning policies/programs
targeting young women living with HIV and underscore the need to intensify efforts towards
improved HIV testing coverage to enable HIV-positive women make informed reproductive
choices.
KEYWORDS: HIV-positive women; Contraceptive method choice; Demographic and socioeconomic correlates; Multinomial regression analysis; Demographic and health survey; Kenya.
INTRODUCTION

Kenya has a generalized HIV epidemic, driven primarily by hetero sexual transmission. According to recent estimates, national HIV prevalence among adults aged 15-64 years
was 5.6% in 2012, translating to an estimated 1.2 million adults living with HIV.1 Women are
Page 1
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disproportionately affected (prevalence of 6.9% for females versus 4.4% for males in 2012) and wide regional variations exist
in the country. Despite a recent overall national decline in HIV
prevalence among adults aged 15-64 in Kenya from 7.2% in 2007
to 5.6% in 2012, the prevalence in the worst affected region of
Nyanza Province remained unchanged at about 15% during the
same period.1 Prevailing trends for women of reproductive age
(aged 15-49 years) mirror these national patterns-the prevalence
declined from around 9% in 2003 to 7% in 2012, but remained
unchanged at about 18% in the highest prevalence region of
Nyanza province. An earlier study revealed unique reproductive
experiences of women in the highest HIV prevalence setting of
Nyanza province,2 suggesting an intricate link between HIV and
reproductive behaviour. Notwithstanding impressive strides in
HIV testing and treatment coverage in the country during recent years,3 the number of people living with HIV has remained
high. It has been noted that as Kenya’s HIV epidemic continues
to evolve, there is need for continued evidence-based action to
respond to emerging challenges,4 which include addressing the
reproductive needs of the large number of women living with
HIV.
HIV-positive women have special family planning
needs. Of particular concern is the apparent greater risk of unintended pregnancy among HIV-positive than HIV-negative
women5,6 which may be attributable to overall lower uptake of
contraceptives7 or use of less effective methods5 by HIV-positive
women. These patterns have implications for overall maternal
and child health in settings of high HIV prevalence such as subSaharan Africa (SSA), including vertical transmission of HIV
from mother to child. Furthermore, the apparent link of some
hormonal contraceptives, especially injectables, to increased
HIV transmission8,9 has important implications for contraceptive
method choice in high HIV prevalence SSA settings with wide
spread use and rising popularity of injectables.
It is important to improve understanding of the extent
to which HIV-positive women are using suitable family planning (FP) methods, consistent with their reproductive goals and
desires. It has been noted that the risks of unprotected sex, sexually transmitted infections, infertility and unintended pregnancy
are inextricably linked,10 making the issue of using appropriate
methods of protection a critical one. Condom use has been recognized as the mainstay of dual protection of HIV infection and
unintended pregnancy,11 but acceptability remains low in most
settings of sub-Saharan Africa (SSA), especially in long-term
relationships.12 Furthermore, inconsistent condom use has been
noted as a major cause of concern, leading to unplanned pregnancies among women living with HIV.5
Although all the available reversible methods of contraception can generally be used by women at risk of HIV infection and by HIV infected women, hormonal contraception,
especially injectables, have been linked to increased risk of HIV
infection and transmission.8,9,13 Therefore, the increasing popularity and dominance of injectable contraceptives in most SSA
HIV/AIDS Res Treat Open J
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countries14-16 have far-reaching repercussions for contraceptive
method choice in settings of high HIV risk. Integrated services
have been linked to increased use of condoms and reduced use
of other modern contraceptives.17 A better understanding of the
link between HIV/AIDS and contraceptive method choice in settings adversely affected by HIV/AIDS will help inform effective
integration of HIV/AIDS and FP services.
This paper focuses on the association between HIV/
AIDS factors and contraceptive method choice among women
currently using contraceptives in Kenya. An earlier qualitative
study in a low contraceptive prevalence setting in Kenya had
noted that for some HIV-positive women, their HIV status dictated their contraceptive decisions.18 Besides HIV status, other
HIV/AIDS-related factors, including: HIV risk perception, HIV/
AIDS stigma, HIV/AIDS awareness and previous HIV testing
are considered of interest as they may also influence individual’s
contraceptive choice. For instance, it is possible that in settings
where most individuals do not know their HIV status, perceived
HIV risk may be a more important determinant of contraceptive
behaviour than actual HIV status. The specific objectives are to:
(i) examine the effect of HIV/AIDS on contraceptive method
choice among women in Kenya; and
(ii) identify demographic and socio-economic correlates of
contraceptive method choice among HIV-positive women
using family planning.
MATERIAL AND METHODS
The Data

This study is based on secondary analysis of data from
the Kenya Demographic and Health Surveys (KDHS) conducted
in 2003 and 2008.16,19 These two surveys included HIV testing
for nationally-representative samples, providing a unique opportunity to anonymously link HIV test results to the full survey record at individual level. From an overall sample of 16,639
women of reproductive age (aged 15-49 years) included in the
two surveys (8195 in 2003 and 8444 in 2008), a total of 9132
women (i.e survey respondents residing in every other household) were eligible for HIV testing. The protocol for HIV testing
in the two KDHS surveys was as follows:
‘…. all eligible women and men who were interviewed were
asked to voluntarily provide some drops of blood for HIV testing. ...tested with a Vironostika Anti-HIV-1/2 Plus enzyme-linked
immunosorbent assay (ELISA) test kit (DADE Behring HIV-1/2)
for verification purposes. All positive samples and 5 percent of
negative samples were then tested with a Murex HIV-1/2 Micro
ELISA System. For quality assurance, all positive samples and a
10 percent random sample of the negative samples were retested
at the KEMRI HIV laboratory using the same testing algorithm
of both Vironostika and Murex Micro ELISA systems. Finally,
30 discrepant samples were tested by polymerase chain reaction
(PCR) DNA at KEMRI laboratory’.16(pp. 9-10)
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Our study sample included all women tested for HIV
who were using contraceptive methods at the time of the survey
(27% in 2003 and 39% in 2008), making a total of 3190 respondents (for Objective i analysis). About eight percent of this sample was HIV-positive, representing a sample of 255 HIV-positive
women (for Objective ii analysis). The comparative nature of
DHS data allows for pooling of data across surveys to achieve
sufficient samples and monitor trends. Pooling data across the
two surveys is deemed necessary due to the limited size of HIVpositive sample of women using contraceptives in each of the
two surveys.
Contraceptive method choice is the outcome variable
of interest while HIV/AIDS-related factors (i.e. whether previously tested for HIV, HIV/AIDS awareness, HIV/AIDS stigma,
HIV risk perception and sero-status) constitute the key explanatory variables. The study takes into consideration a number of
other key explanatory variables, recognizing that the association
between HIV/AIDS and contraceptive method choice is likely to
be influenced by a range of background demographic and socioeconomic moderating factors or confounders associated with
both HIV/AIDS and contraceptive method choice. A summary
description of study variables is presented in Table 1.

VARIABLE

METHODS OF ANALYSIS

The analysis involved both descriptive bivariate analysis and multivariate modelling. Chi-Square tests were used to
assess significance of bivariate associations in cross-tabulations,
while multivariate analysis was based on multinomial logistic regression analysis of factors associated with contraceptive method choice. The response (dependent) variable in our
analysis-contraceptive method choice – was classified into four
mutually exclusive categories: hormonal method (pills and injectables), condoms, periodic abstinence, and other methods
(mainly sterilization and other long-term methods). Although
dual use of condoms with other contraceptives was considered
of particular interest, this was not used as a distinct category
because of very small numbers. Dual contraceptive methods,
combining condoms with other methods were classified as ‘condoms’, since use of condoms was of particular interest.
Preliminary analysis assessed potential clustering of
contraceptive method choice within communities or clusters, but
there was no evidence of significant intra-cluster correlations.
Hence, the analysis was based on single-level rather than multilevel models. The general equation for the multinomial logistic

Description

Dependent variable
Contraceptive method choice

Current contraceptive method used, classified as: hormonal (pill/injectable); condom; abstinence; and
other. ‘Other’ comprised mainly sterilization and long-term methods.

HIV/AIDS-related factors
HIV status

Binary variable, coded as 1=if respondent is HIV-positive; 0=negative.

Previously tested for HIV

Binary variable, coded as 1 if responded was previously tested for HIV; 0=has never been tested

Knows someone with or died of HIV/AIDS

Binary variable, coded as 1 if respondent knows someone with or who died of HIV/AIDS; and 0=otherwise.

HIV/AIDS comprehensive knowledge

A composite awareness index derived from a series of questions on misconceptions about HIV/AIDS,
knowledge of how HIV is transmitted and ways to avoid infection. The resulting score classified into quintiles (1-4), with lowest awareness coded as 1.

HIV/AIDS Stigma

A composite index derived from a set of four DHS questions on HIV/AIDS stigma. The resulting score is
classified as 0 for ‘low’ stigma or 1 for ‘high’ stigma.

Perceived risk of HIV/AIDS

Classified as: 0= no/low risk; or 1= moderate/high perceived risk

Demographic and background socio-economic factors
Respondent’s age

Three age-group categories: 15-24, 25-34 and 35+.

Respondent’s parity

The total number of children ever born, classified into four categories: 0, 1-2, 3-4 and 5+

Respondent’s marital status

Marital or union status at time of survey, classified as: never married, currently married (monogamous/
polygamous), widowed, divorced/separated

Fertility intention

Future fertility intention, coded as 1 if respondent wants no more children; 0=otherwise

Recent sexual activity

Period since last sex, classified as: within one week, 1-4 weeks, 1-6 months; and more than 6 months

Respondent’s education

Highest educational attainment classified into: no formal education; primary level, and secondary and
above.

Household wealth index

DHS composite wealth index20 based on household possessions and amenities, classified into quintiles:
poorest, poorer, middle; richer and richest

Respondent’s religion

Religious affiliation, classified into: Catholic, Protestant/other Christian, and Muslim and other

Respondent’s ethnicity

Classified into four categories: Kikuyu, Luo, Luhya and other

Region of residence

Seven provinces: Central, Coast, Eastern/North Eastern, Nairobi, Nyanza, Rift Valley and Western

Urban/rural residence

Binary variable, coded as 1=urban or; 0=rural residence.

Table 1: A summary description of variables included in the study.
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regression used in the analysis takes the form:

categories of explanatory variables with relatively few HIV-positive women using contraceptives at the time of the survey to
achieve sufficient samples for valid Chi-Square tests.

Log [π(s)/π(r)] = b(s)0 + b(s)1 X(s)1 + b(s)2 X(s)2 + ... +b(s)k X(s)k ;
S=2, 3, 4.
Where:
π(s) is the probability of using a particular contraceptive method
(s);
π(r) is the probability of using reference-category contraceptive
method - r=hormonal (1);
b(s)0 is the regression intercept/constant for contraceptive method
(s);
X(s)1-k are covariates for k explanatory variables for contraceptive
method (s); and
b(s)1-k are the associated usual regression parameter estimates.
The second part of the analysis focused on HIV-positive women (Objective ii) and examined factors associated with
contraceptive method choice among HIV-positive women. Due
to sample size limitations, this part of the analysis was confined
to bivariate associations. It was necessary to merge some of the

HIV/AIDS factor

RESULTS
Associations between HIV/AIDS and Contraceptive Method
Choice

The bivariate associations between HIV/AIDS-related
factors and contraceptive method choice among current users
are resented in Table 2.
Condom use is higher among HIV-positive women
(30%) than those who were negative (20%), but hormonal contraceptives (pill and injectables) is the predominant method
among both HIV-infected (42%) and uninfected (49%) women
currently using contraceptives. Current users who were previously tested for HIV, had personal acquaintance with HIV/AIDS
victims or had higher HIV/AIDS awareness are generally more
likely to use hormonal contraceptives, but less likely to use peMethod currently used (percent)

Hormonal

condoms

abstain

other

Cases

HIV sero status**
-

Negative

48.9

20.0

14.5

16.7

2935

-

Positive

41.5

29.5

14.1

14.9

255

Previously tested for HIV***
-

No

44.6

19.4

18.2

17.8

1543

-

Yes

51.7

22.0

10.9

15.4

1637

Knows someone who has or died of HIV/AIDS**
-

No

47.8

22.8

17.9

11.5

430

-

Yes

48.5

20.4

13.8

17.3

2746

HIV/AIDS awareness***
-

Lowest

42.2

23.3

19.5

14.9

463

-

Lower

47.9

18.7

16.4

16.9

877

-

Higher

50.2

20.0

14.2

15.7

948

-

Highest

50.1

22.0

10.1

17.9

902

HIV/AIDS Stigma*
-

Low

46.3

21.4

15.9

15.9

1519

-

high

50.1

20.0

13.1

16.8

1671

46.4

24.8

13.6

15.1

1902

51.3

14.1

15.7

18.9

1288

48.3

20.7

14.4

16.6

3190

Perceived HIV/AIDS risk***
-

Mod-high or has AIDS

-

No-low risk

All
*Chi-Square p<0.05; **p<0.01; ***p<0.001

Table 2: Contraceptive method choice among current users by HIV/AIDS-related factors.
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riodic abstinence compared to counterparts who never tested,
knew no one living with or died of HIV/AIDS, or had lower
HIV/AIDS awareness. Those who perceive themselves to be at
a moderate or high risk of HIV infection are more likely to use
condoms (25%) than those who perceive themselves to be at no
or low risk (14%).
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factors, with 95% confidence intervals, to ease interpretation. A
relative risk factor greater than 1.00 implies that the factor is
associated with higher use of a particular contraceptive method
than the reference category (i.e. hormonal method), while a value less than 1.00 implies lower use.
The results suggest that HIV status is a significant determinant of method choice, with HIV-positive women being
more likely to use condoms or periodic abstinence rather than
hormonal contraceptives (pills or injectables). Women who are
HIV-positive are more than twice as likely to use condoms rather
than hormonal contraceptives compared to their counterparts of
similar characteristics who are HIV-negative (RR=2.41). There

Multivariate results based on multinomial regression
analysis (Table 3) reveals independent associations between
HIV/AIDS-related factors and contraceptive method choice,
once background socio-economic and demographic factors are
controlled for. The parameter estimates from multinomial Logistic regression are presented in the form of relative risk (RR)
Parameter (reference categories in

Condom

Periodic abstinence

Sterilization/other

brackets)

RR (95% CI of RR)

RR (95% CI of RR)

RR (95% CI of RR)

2008 survey (2003)

3.45 (2.29, 5.21)

*

0.91 (0.68, 1.21)

0.75 (0.58, 0.96)

HIV positive (negative)

2.41 (1.58, 3.67)

*

1.58 (1.02, 2.46)

*

1.17 (0.78, 1.77)

Previously tested (no)

1.12 (0.84, 1.49)

0.71 (0.55, 0.91)

*

1.07 (0.85, 1.35)

- lower

0.88 (0.58, 1.34)

0.78 (0.55, 1.11)

0.97 (0.68, 1.38)

- higher

1.01 (0.66, 1.52)

0.87 (0.61, 1.24)

1.05 (0.73, 1.50)

- highest

0.76 (0.50, 1.15)

0.60 (0.42, 0.87)

1.02 (0.76, 1.35)

0.98 (0.77, 1.26)

0.96 (0.76, 1.20)

- 25-34

1.23 (0.85, 1.77)

1.19 (0.83, 1.72)

2.22 (1.41, 3.48)

*

- 35+

2.58 (1.61, 4.16)

*

2.59 (1.66, 4.03)

*

5.30 (3.23, 8.69)

*

- 1-2

0.06 (0.03, 0.10)

*

0.13 (0.07, 0.24)

*

0.24 (0.10, 0.55)

*

- 3-4

0.02 (0.01, 0.05)

*

0.10 (0.05, 0.20)

*

0.23 (0.10, 0.56)

*

- 5+

0.02 (0.01, 0.04)

*

0.17 (0.08, 0.35)

*

0.34 (0.14, 0.85)

*

*

HIV awareness (lowest)

*

1.02 (0.72, 1.46)

Perceived HIV /AIDS mod-high risk
(no-low)
Age group (15-24)

Parity (0)

Education (none)
- Primary

1.16 (0.51, 2.63)

1.44 (0.75, 2.76)

0.70 (0.41, 1.20)

- Sec+

1.31 (0.56, 3.06)

1.64 (0.83, 3.23)

0.97 (0.55, 1.70)

- Poorer

0.93 (0.54, 1.59)

0.91 (0.57, 1.45)

0.77 (0.48, 1.22)

- Middle

0.68 (0.39, 1.18)

0.77 (0.48, 1.23)

0.66 (0.42, 1.05)

- Richer

0.90 (0.52, 1.54)

0.77 (0.48, 1.22)

1.06 (0.68, 1.67)

- Richest

0.72 (0.39, 1.34)

0.65 (0.37, 1.12)

0.99 (0.59, 1.66)

- Protestant

0.83 (0.62, 1.13)

0.83 (0.63, 1.08)

1.20 (0.93, 1.54)

- Muslim/ Other

1.66 (0.97, 2.85)

1.52 (0.93, 2.50)

1.78 (1.07, 2.96)

*

*

Wealth index (poorest)

Religion (Catholic)

Ethnic group (Kikuyu)
- Luhya

2.23 (1.21, 4.45)

*

1.16 (0.65, 2.09)

0.49 (0.29, 0.83)

- Luo

4.42 (2.46, 8.30)

*

1.64 (0.91, 2.97)

0.60 (0.36, 1.02)

- Other

2.19 (1.33, 3.60)

*

1.57 (1.03, 2.40)
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Region (Central)
- Nairobi

1.58 (0.83, 3.04)

1.10 (0.61, 1.98)

1.38 (0.85, 2.25)

- Coast

1.26 (0.63, 2.50)

0.87 (0.48, 1.58)

0.92 (0.54, 1.55)

- Eastern/North Eastern

0.92 (0.46, 1.83)

0.66 (0.38, 1.16)

0.61 (0.37, 1.00)

- Nyanza

1.27 (0.64, 2.54)

0.67 (0.37, 1.24)

1.58 (0.95, 2.62)

- R.Valley

1.82 (0.97, 3.42)

1.99 (1.22, 3.27)

- Western

2.02 (0.93, 4.39)

0.72 (0.35, 1.45)

1.79 (0.98, 3.25)

Urban residence (rural)

1.08 (0.70, 1.66)

1.12 (0.75, 1.67)

0.88 (0.62, 1.25)

Want another child (no)

0.86 (0.64, 1.17)

1.64 (1.24, 2.16)

*

*

*

1.18 (0.76, 1.82)

0.61 (0.46, 0.81)

*

Marital status
- married-monogamous

0.15 (0.09, 0.26)

*

0.82 (0.46, 1.44)

1.98 (0.89, 4.42)

- married-polygamous

0.21 (0.11, 0.42)

*

0.54 (0.27, 1.09)

2.35 (1.00, 5.55)

- div./sep./widowed

0.54 (0.30, 0.95)

*

0.45 (0.22, 0.92)

*

1.45 (0.62, 3.43)

Last sexual activity (within one week)
- within one month

1.21 (0.87, 1.70)

- 1-6 months

1.33 (0.87, 2.04)

- > 6 month

0.52 (0.28, 0.95)

1.32 (0.98, 1.78)

1.37 (1.05, 1.78)

1.67 (1.10, 2.52)
*

1.52 (0.85, 2.72)

*

1.20 (0.79, 1.83)
*

1.58 (0.92, 2.73)

* - sig at 5% level (p<0.05)
Table 3: HIV/AIDS and other determinants of contraceptive method choice.

is little evidence that the other HIV/AIDS factors relating to
HIV/AIDS awareness, previous testing for HIV or HIV/AIDS
risk perception have a significant association with choice of
condoms or other contraceptive methods (i.e. sterilization and
other) versus hormonal contraceptives. However, those with
higher HIV/AIDS awareness (RR=0.60) or previously tested for
HIV (RR=0.71) are less likely to use periodic abstinence versus
hormonal methods, compared to their counterparts of similar
characteristics who have lower HIV/AIDS awareness or never
been previously tested for HIV.

rently married are less likely to use condoms versus hormonal
than never married women of similar characteristics (RR=0.15
for monogamous married; RR=0.21 for polygamous married).
Also, the previously married (i.e. divorced/separated and widowed) are less likely to use condoms (RR=0.54) or abstinence
(RR=0.45) than the never married counterparts of similar characteristics.

The results show little evidence of significant variations in contraceptive method choice by background socio-economic factors controlled for in the analysis such as urban/rural
residence, educational attainment or household wealth, once
the effects of other important factors are controlled for. However, there is some evidence of method choice being affected by
ethnicity, religion and region of residence. Women of all ethnic
groups are significantly more likely to use condoms rather than
hormonal contraceptives, compared to Kikuyu women of similar
characteristics.

An examination of contraceptive method choice among
HIV positive women by HIV/AIDS related factors (Table 4)
provides no evidence of significant variations by HIV/AIDS
knowledge or knowing someone who has died of or living with
HIV. However, HIV risk perception in marginally significant
(p<0.1), suggesting that those who perceived themselves to be
at moderate or high risk of HIV infection were more likely to
use condoms and less likely to use hormonal contraceptives than
those who perceived themselves to be at no or low risk. More
conclusive patterns were observed with respect to previous HIV
testing, with HIV-positive women who were previously tested
for HIV being more likely to use condoms and less likely to
use hormonal contraceptives than those who have never been
tested (p<0.05). The importance of previous HIV testing is further highlighted in Figure 1, comparing contraceptive method
choice of HIV-positive and HIV-negative women by previous
HIV testing.

Although age and parity are expected to be positively correlated, they show opposite patterns on method choice.
Higher parity is associated with lower use of condoms, periodic
abstinence and sterilization/other methods versus hormonal contraceptives, while the opposite is the case for older age. Those
who want more children in future are more likely to use periodic
abstinence (RR=1.64) and less likely to use sterilization/other
(RR=0.61) versus hormonal contraceptives. Those who are cur-
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Figure 1 reveals that there is no difference in method
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HIV/AIDS factor

Method currently used (percent)

Cases

Hormonal

condoms

abstain

other

Previously tested for HIV*
-

No

46.0

19.0

16.0

19.0

107

-

Yes

37.9

37.1

12.9

12.1

148

Knows someone who has or died of HIV/AIDS (ns)
-

No

45.9

27.0

16.2

10.8

37

-

Yes

41.2

30.7

12.1

16.1

216

HIV/AIDS awareness(ns)
-

Lowest

30.6

36.1

22.2

11.1

35

-

Lower

49.0

27.5

7.8

15.7

55

-

Higher

40.3

30.6

15.3

13.9

76

-

Highest

43.2

27.2

12.3

17.3

89
157

Perceived HIV/AIDS risk (†)
-

Mod-high or has AIDS

37.2

34.6

14.7

13.5

-

No-low risk

49.4

20.0

12.9

17.6

98

41.5

29.5

14.1

14.9

255

All

*Chi-Square p<0.05; **p<0.01; ***p<0.001; † p<0.10.
Table 4: Method choice among HIV-positive current users by HIV/AIDS-related factors.

Figure 1: Comparing contraceptive method choice of HIV-positive and HIV-negative women by previous HIV testing.

choice between HIV-positive and HIV-negative women who
never previously tested for HIV, but notably higher use of condoms (37% vs 19%) accompanied with lower use of hormonal
methods (38% vs 46%) among HIV-positive than HIV-negative
women previously tested for HIV. These patterns suggest that
the observed higher use of condoms rather than hormonal contraceptives by HIV-positive compared to HIV-negative women
(Tables 2 and 3) only applies to those previously tested for HIV.
A further examination of contraceptive method choice among
HIV-positive women by background characteristics (Table 5)
reveal important patterns by a number of factors. Highly significant associations (p<0.001) are observed with respect to parity,
marital status and year of survey, with condom use being notably higher than use of hormonal methods among those of parity

HIV/AIDS Res Treat Open J

zero (90.5% condoms vs 9.5% hormonal), never married women (66.7% vs 23.3%) and in 2008 (40.9% vs 29.9%). Observed
trends suggest a notable shift from use of hormonal methods
to condoms by HIV-positive women. In 2003, a large majority
of HIV-positive women using contraceptives were using hormonal methods (61%), with only a small minority (9%) using
condoms. By 2008, these patterns had reversed, with condom
use increasing from 9% to 41%, while use of hormonal methods
declined from 61% to 30%.
Evidence of significant associations (p<0.05) are also
observed with respect to age group, educational attainment and
ethnic group. Higher use of condoms than hormonal methods is
observed among women with at least secondary education (con-
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Contraceptive method currently used (%)

Unweighted Cases

Hormonal

Condoms

Abstinence

Other

- 2003

61.1

9.3

12.8

16.3

84

- 2008

29.9

40.9

14.9

14.3

171

- 15-24

60.0

22.5

15.0

2.5

41

- 25-34

41.2

33.3

9.6

15.8

118

- 35+

33.3

27.6

19.5

19.5

96

-0

9.5

90.5

0.0

0.0

22

- 1-2

48.1

28.6

11.7

11.7

80

- 3-4

52.0

22.7

12.0

13.3

83

- 5+

33.3

19.7

22.7

24.2

70

- none / Primary

45.6

24.4

16.8

13.4

160

- Sec+

34.4

38.8

10.0

16.7

95

- poorest / Poorer

32.6

30.2

14.0

23.3

47

- Middle

37.1

25.7

17.1

20.3

37

- Richer

41.7

31.7

13.3

13.3

60

- Richest

46.6

29.1

13.6

10.7

111

- Catholic

41.5

33.8

7.7

16.9

72

- Protestant/Muslim/ Other

41.5

27.8

16.5

14.2

183

- Kikuyu

40.0

22.5

10.0

27.5

46

- Luhya

25.0

28.1

21.9

25.0

38

- Luo

37.9

39.8

13.6

8.7

100

- Other

56.2

18.8

14.1

10.9

71

- Nairobi

43.9

29.3

9.8

17.1

43

- Central

42.9

21.4

10.7

25.0

30

- Coast/ Eastern/N. Eastern

50.0

23.3

16.7

10.0

38

- Nyanza

36.7

40.5

12.7

10.1

84

- R.Valley

41.0

23.1

25.6

10.3

27

- Western

39.1

21.7

13.0

26.1

33

- rural

36.6

31.4

16.3

15.7

143

- urban

50.0

26.1

10.2

13.6

112

- no /later

39.6

31.5

10.7

18.1

159

- yes

44.6

26.1

19.6

9.8

96

Survey year ***

Age group *

Parity ***

Education *

Wealth index (ns)

Religious affiliation (ns)

Ethnic group **

Region of residence (ns)

Residence

Want another child †
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Marital status ***
- never married

23.3

66.7

6.7

3.3

34

- married

43.6

20.1

18.8

17.4

162

- div./sep./widowed

45.9

34.4

4.9

14.8

59

- within one week

47.0

26.6

14.5

12.0

130

- within one month

37.1

30.6

16.1

16.1

60

Last sexual activity

- 1-12 months

34.4

34.4

11.5

19.7

65

Total

41.5

29.5

14.1

14.9

255

*Chi-Square p<0.05; **p<0.01; ***p<0.001; † p<0.10.
Table 5: Contraceptive method choice among HIV-positive women by background characteristics.

doms -38%; hormonal -34%) and among the Luo ethnic group
(condoms -40%; hormonal -38%). With respect to age group,
contraceptive method choice among the youth is potentially of
concern. A large majority of HIV-positive young women aged
15-24 using contraceptives are using hormonal methods (60%)
while only 23% are using condoms.
DISCUSSION AND CONCLUSIONS

The main objectives of the research reported in this
paper were to: (i) examine the effect of HIV/AIDS on contraceptive method choice in Kenya; and (ii) Identify correlates of
contraceptive method choice among HIV-positive women using
contraceptives. The analysis of contraceptive method choice
among current contraceptive users mainly aimed at ascertaining
the extent to which HIV-positive women are using appropriate
methods, commensurate with their reproductive goals and needs.
Although dual use of condoms and other contraceptive methods
would be of primary interest, inclusion of this classification was
not possible, given the very small numbers using dual methods.
Overall patterns of method choice are consistent with expected
patterns, with women who are HIV-positive being more than
twice as likely to use condoms rather than hormonal contraceptives compared to their counterparts who are HIV-negative. The
observed higher use of condoms by HIV-positive women, especially those who know their HIV status, is consistent with findings elsewhere in Africa.17,21 For example, Lopez et al17 observed
that HIV-positive women were more likely to discontinue their
hormonal contraceptives, and more likely to use condoms.
Important demographic and socio-economic correlates
of contraceptive method choice among HIV-positive women
include parity, marital status, age group, education and ethnicity. Condom use is notably higher than use of hormonal methods among those of parity zero (condoms -90.5% vs hormonal
-9.5%), never married women (66.7% vs 23.3%), those with at
least secondary education (38% vs 34%) and among the Luo ethnic group (40% vs 38%). Overall prevailing trends in contraceptive method choice among HIV-positive women in Kenya which
suggest a notable shift from use of hormonal methods to condoms, and the observed lower use of hormonal methods by HIVpositive compared to HIV-negative women are encouraging,
HIV/AIDS Res Treat Open J

especially given the possible link of hormonal contraception to
increased risk of HIV infection in previous research8,9,13 and increasing popularity and dominance of injectable contraceptives
in most SSA countries, including Kenya.14-16 Recent research
evidence has been inconclusive, calling for further research to
establish safety of hormonal contraceptives for HIV-positive
women.22,23
However, observed patterns also identify some subgroups of HIV-positive women in Kenya for whom contraceptive method choice is potentially of concern. First, the fact that
a large majority (60%) of HIV-positive young women aged 1524 using contraceptives are using hormonal methods and only
23% using condoms suggests that contraceptive method choice
among HIV-positive youth is potentially of concern. It raises an
issue on the extent to which HIV-positive youth in Kenya are
able to access suitable contraceptive methods, commensurate
with their reproductive needs and desires. Although Condom
use is recognized as one of the main strategies for combating the
spread of HIV, promoting condom use among the youth in Kenya can be controversial, especially as some believe it encourages early sexual experimentation.16 Nevertheless, our findings
provide credence to an earlier recommendation on the need for
particular attention to reproductive health information and services for HIV-positive adolescents.24 Second, the relatively low
condom use among sub-groups that are known to have particularly high HIV prevalence such as previously married women25
is also of concern and warrants attention.
It is important to recognize than although use of condoms is recommended for HIV-positive individuals for prevention of HIV transmission, it is one of the least effective contraceptive methods. In a study in South Africa, Schwartz et al26
observed that women who reported condom use were just as
likely to have an unplanned pregnancy as women who reported
using no contraception at all. Use of dual methods, combining
condoms with other contraceptive methods, is preferred to improve contraceptive effectiveness.27 However, dual method use
in most sub-Saharan settings is low.21,28 A recent study in Namibia, Kenya and Tanzania observed low dual method use and
low use of highly effective contraception among people living
with HIV for whom contraceptive protection was predominantly
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through condom-only use.28 Dual contraceptive use in Kenya is
very low as some couples believe it is unnecessary.29 Ralph et al9
highlighted the need for future priorities to include expanding
contraceptive choice and identifying effective ways of promoting use of dual methods. Besides condoms, use of other contraceptive methods, especially long-term methods, have been
promoted for women living with HIV. For instance, Kimani et
al6 recommended greater use of long-term reversible contraceptives to reduce the risk of both vertical transmission of HIV as
well as unintended pregnancy, while Siveregi et al7 recommended promoting long-term permanent methods in family planning
counselling for both HIV-positive and HIV-negative women to
improve overall contraceptive uptake and reduce unintended
pregnancies. Kimani et al6 underscored the need to strengthen
family planning services for women living with HIV to improve
access to wide-ranging appropriate family planning services.

Therefore, we are unable to infer precise causal relationships
from the patterns observed. It is important to recognize that the
relationships observed provide evidence of simple associations
rather than causal relationships. A second limitation relates to
inadequate sample size which limits our statistical power to detect some important patterns in contraceptive method choice,
especially among HIV-positive women. Even after pooling data
across the two surveys, the sample of 255 HIV-positive women
using contraceptives at the time of surveys is limited for meaningful multivariate analysis that would simultaneously take into
consideration the effects of potential confounding factors in the
relationships observed. Nevertheless, the bivariate associations
provide useful patterns to enable identification of specific subgroups that should be targeted by specific family planning and
HIV/AIDS policies and programmes in Kenya and similar settings in SSA.

The observed patterns with respect to previous HIV
testing underscore the importance of HIV testing in enabling
HIV-positive women choose suitable contraceptive methods.
The higher use of condoms and lower use of hormonal methods among HIV-positive than HIV-negative women previously
tested for HIV, while there is no difference in method choice
between HIV-positive and HIV-negative women who never previously tested for HIV, suggests that the observed higher use of
condoms rather than hormonal contraceptives by HIV-positive
women is only applicable to those previously tested for HIV. This
is consistent with finding from a recent study of the effects of the
HIV treatment on contraceptive choice in South Africa, where
an increase in contraceptive use (especially condoms) across the
cascade, from lowest level among HIV-positive women who did
not know their status to highest levels among women who had
been on HIV treatment for a long period of time was observed.27
Similar findings have been observed in Malawi where women’s
knowledge of their HIV-positive status was found to be a significant predictor of their family planning practice.30 Knowledge
of HIV status is a prerequisite for appropriate action to address
HIV-positive status. Despite a rising trend in HIV testing in Kenya and almost everyone previously tested having received their
test results,16 a significant proportion of women of reproductive
age (e.g. more than 40% in 2008) has never been tested for HIV,
highlighting the need to intensify efforts to improve coverage
in HIV counselling and testing in the country to enable women
make informed choices to achieve their reproductive needs and
desires.
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ABSTRACT

Human Immunodeficiency Virus (HIV) infection has become a serious problem of public
health. Recently, it is observed cellular immunity is involved in HIV infection and disease progression, especially the Natural Killer (NK) cells, which are important part of innate immunity.
In order to clearly understand the mechanism of HIV infection, we try to figure out the function
of NK cells during HIV infection. The article reviews the function of NK cells and the effect of
NK cells in HIV infection.
KeywordS: Natural Killer (NK); Human Immunodeficiency Virus (HIV) infection; Virus.

The human immunodeficiency virus (HIV) directly targets and devastates the host’s immune
system, leading to serious infection. Recently, research found innate immunity played very
important role in the host’s response against viruses, and increasing data indicate that innate
immune responses play a key role in the development of effective vaccine-induced immune
responses. In particular, Natural Killer (NK) cells represent important early effector cells of
the antiviral innate immune defense, which was discovered from 1975 by Herberman.1 NK
cells, which account for up to 15% of Peripheral Blood Lymphocytes (PBL), are classiﬁed into
three subsets, CD3negCD16posCD56dim, which is composed of 80%~90% NK cells; CD3negCD56bright, which is composed of 2~10% NK cells; and CD3negCD16posCD56neg, which is composed
of 5~10% NK cells.2 NK cells can lyse virally infected cells without prior sensitization and
participate in the regulation of innate and adaptive immune responses. The ability of NK cells
mediating protection against viral infection depends on the relative abundance of each subset.
Data from our laboratory and others have demonstrated that the clinical progression of HIV is
correlated with changes in the distribution of NK cell sub-populations, namely a decrease in
CD16posCD56dim subsets and an increase in CD16posCD56neg subsets.
The effects of NK subsets rely on the composition of receptors on the NK cell surface, including
inhibitory NK receptors (iNKRs) and activating receptors.3 These receptors recognize relative
ligands of target cells, and induce activating or inhibitory signal. During infections, the binding
of NK cell receptors to ligands on the target cell can cause it to overcome inhibitory signals
and become activated, culminating in the killing of the target cell. NK cells can be activated
by the binding of its receptors (such as CD16) to the Fc portion of antibodies attached to the
surface of target cells. We also found increased expression of the activating receptor NKP46,
NKG2C and inhibitory receptor NKG2A in patients with deteriorating clinical status. The ratio of NKG2A to NKG2C receptors decreased with advanced clinical progression of disease.
Therefore, increased activation of NK cells (through modulated expression of NKG2A compared to NKG2C) may be a marker for identifying the clinical course of HIV-1 infection. Epidemiological studies have shown that particular NK Killer cell immunoglobulin-like receptor
(KIR) genes expressed in conjunction with their HLA ligands are associated with significantly
slower HIV-1 disease progression and lower viral set-point.4,5 NK cells expressing protective
KIR genotypes are associated with protection from infection, can significantly inhibit HIV-1
replication in vitro.6-9 We observed the inhibitory killer immunoglobulin-like receptor CD158a
(KIR2DL1) to be up-regulated in HIV-positive individuals.6
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More recently, scientists showed that NK cells are involved in
several other pathways to combat HIV infection, such as through
secreting degranulated perforin and granzyme B to kill target
cells; the Fas-FasL pathway to induce lysis of infected cells;
production of cytokines to regulate immunity; and antibodydependent cell-mediated cytotoxicity (ADCC) to lysis infected
cells.6 NK cells could kill target cells and inhibit HIV-1 replication, at least partly due to antibody-dependent cell-mediated
cytotoxicity (ADCC). The mechanism of ADCC against HIVinfected cells is: Fc receptor-positive effector cells bind to gp120
or gp41-expressing HIV-infected target cells via gp120 or gp41
specific antibodies of certain Immunoglobulin G (IgG) isotypes
and mediate their killing. NK cell is the important effector cell
inducing ADCC. However, the roles of NK cells against infection are still under debate, and mechanisms are needed intensive research. Consistent with some other studies, our study
also showed that ADCC responses were associated with slower
progression of HIV infection. In addition, NK cells are protective against HIV disease progression through combinations of
killer cell immunoglobulin-like receptors (KIR) and speciﬁc human leucocyte antigen class I (HLA-1) ligands; the studies have
shown that particular HLA alleles appear to be associated with
stemming the progression of HIV-1 infection.10 We also demonstrated that ADCC responses are associated negatively with the
clinical progression of HIV-1 infection and correlated positively
with infected time and speciﬁc HLA alleles (HLA-A*30/B*13/
Cw*06) in long-term survivors in a uniformly infected cohort.6
Taken together, these studies suggest that NK cells might play
an important role in controlling HIV-1 replication, and that the
virus can evade NK cell mediated immune pressure by selecting
for sequence polymorphisms in areas targeted by KIR+ NK cells.
This review briefly summarized the function of NK cells immunity against HIV infection and disease progression, which may
provide helpful data into understanding of HIV-1 pathogenesis
and immune mechanisms, facilitating anti-virus drugs development and vaccine evaluation.
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ABSTRACT

“Test and Start” implements the World Health Organization (WHO) recommendation of “treat
all” by providing anti-retroviral treatment to persons newly diagnosed with HIV infection, at
the time of their diagnosis. This HIV treatment algorithm is derived from recent international
clinical trials and the recent international HIV treatment guidelines by WHO, recommending all
people living with HIV be provided anti-retroviral treatment. This “treat all” recommendation
removes any and all limitations for receiving anti-retroviral treatment for all people living with
HIV, including people who use drugs. However, there are a limited number of “Test and Start”
programs that have focused on the barriers to anti-retroviral treatment for people who use
drugs. With an increasing number of low and middle income countries developing guidance
for “Test and Start” programs, this articles identified four elements that support access to and
successful initiation of the early initiation of anti-retroviral treatment for people living with
HIV, who use drugs. The elemental services are: outreach with social services, screening for
and management of substance use disorders, comprehensive primary care and differentiated
care in anti-retroviral treatment. Together these services can provide a supportive foundation
for “Test and Start” programs for people living with HIV, who use drugs.
KEYWORDS: ART for all; Drug use; Substance use disorder treatment; HIV infection; Alcohol
use; Test and Start.
WHEN TO START ANTIRETROVIRAL TREATMENT AND INTERNATIONAL TREATMENT
GUIDELINES
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Clinical trials and studies assessing the efficacy and uptake of antiretroviral treatment have
formed the basis for both international and national HIV treatment guidelines on the use of drugs
for treating and preventing HIV infection.1-4 The most recent international treatment guidelines
by the WHO recommend, for the first time, that all people living with HIV be provided antiretroviral treatment.1 This “treat all” recommendation removes any and all limitations for
receiving anti-retroviral treatment for all people living with HIV, including people who use
drugs. Past treatment guidelines on when to start anti-retroviral treatment, relied on findings
from early clinical trials of treatment naive people living with HIV, by comparing the initiation
of anti-retroviral treatment during chronic infection at CD4 levels at or between 200-350 cells/
mm3.4,5 The findings of these studies showed a statistically significant reduction in death when
starting anti-retroviral treatment at higher CD4 counts. There was also a reduction of the risk
of death and co-morbidities, such as tuberculosis, when starting anti-retroviral treatment at
times earlier in infection at higher CD4 counts. Studies also showed that starting anti-retroviral
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treatment at the initiation of care at higher CD4 counts, rather
than deferring to start at a CD4 count of 250 cells/mm3, reduced
the risk of disease progression. Based on these findings, the
CD4 threshold to start anti-retroviral treatment in most national
guidelines was raised to 350 cells/mm3 by 2012 and later 500/
mm3 around 2009-2013.4,6,7
International guidelines have gone further and
recommended treating all HIV-infected adults regardless of
their CD4 count.1 This most recent step has been justified by
the results of three clinical trials, HPTN 052, Temprano ANRS
12136 and START. The HPTN 052 study was a Phase III
randomized clinical trial at 13 international sites that evaluated
both whether antiretroviral treatment can prevent the sexual
transmission of HIV in serodiscordant couples, as well as, the
optimal time to begin anti-retroviral therapy in order to reduce
illness and death among people living with HIV. The study
showed that that starting anti-retroviral therapy early reduced
HIV transmission by 93% over the course of the entire study.8
The TEMPRANOANRS 12136 study showed, with a 2×2
factorial design of four treatment strategies, patients who started
early anti-retroviral treatment with CD4 counts of ≤800 cells/
mm3 in a resource limited setting had a substantially lower risk
of death and HIV related disease or co-morbidities, such as
tuberculosis.9 The Strategic Timing of Antiretroviral Treatment
(START) study was a global clinical trial in six geographic
regions that randomized patients with CD4 counts of >500 cells/
mm3 to either immediate or delayed initiation of anti-retroviral
treatment. The immediate treatment groups showed a greater
than 50% decrease in death or AIDS related event/co-infection
compared to the delayed treatment group.10 Taken together, these
hallmark studies recruited over 8,000 patients in 37 countries
and showed a roughly 50% reduction in severe morbidity in the
early treatment groups. The trials outcomes were comparable
and complementary in demonstrating that earlier initiation of
treatment with anti-retroviral treatment is most beneficial to
promote excellent clinical outcomes, i.e. reduced morbidity and
co-infections, as well as, promoting retention in long term care.
As a result of the latter trial, the “treat all” recommendation
is now commonly called “Test and START”, an approach that
begins the initiation of anti-retroviral treatment immediately
after a diagnosis of HIV infection in an effort to improve health
outcomes for people living with HIV.11
People Who Use Drugs, Living with HIV and
Anti-Retroviral TREATMENT

People who use drugs are at high risk for HIV infection and
are frequently disengaged from the healthcare system, thereby
limiting their access to HIV services.12 Screening for drug use,
including alcohol consumption, is an important recommendation
in international guidelines to promote the management of clinical
issues that are barriers to HIV diagnosis and treatment.13 Screening
people living with HIV, who use drugs and inject illicit drugs,
allows health care providers to address harmful alcohol use and
stimulant use which can enhance the risk of sexual transmission
of HIV or injection risk of HIV transmission, through injection
opioid use and stimulant injection of amphetamine-type
HIV/AIDS Res Treat Open J
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stimulants.14-17 Thus, alcohol, opioid and stimulant-use disorders
are important co-morbidities for people living with HIV in the
era of “treat all” as part of the medical management of HIV
infection.17-22 However, substance use disorders are not routinely
screened for in HIV care settings although highly prevalent in
people who use drugs and seeking care. Opioid use disorders,
in particular, are recognized as a significant HIV risk factor for
people who inject drugs and has been shown to be the largest
contributor to disability-adjusted life years (DALYs) for people
living with HIV who use drugs.16,17,23-25
Addressing substance use disorders are fundamental
components of personal health and well-being as defined by the
WHO.26 Substance use disorders can be addressed in a health
care setting with interventions, such as screening and brief
interventions with recovery management to reduce harmful
use, as well as, by therapies such as cognitive-behavioral
therapy (CBT)/ Motivational Enhancement Therapy (MET),
or through pharmacotherapy and medical management.27-32 For
people living with HIV with opioid dependence, treatment with
Medication Assisted Treatment (MAT) in HIV primary care
improves the HIV-related outcomes of mortality, quality of
life, retention in care, and anti-retroviral treatment adherence.33
WHO notes that substance-use disorders are highly prevalent,
globally, and burdensome to society; but the gap between
providing needed treatment and that which is locally available
to reduce the burden of disease remains very wide.34 WHO
guidelines underscore the importance of HIV care settings that
can provide the opportunity to screen for and manage common
substance-use disorders through a range of care and treatment
options that include counseling and pharmacotherapy (MAT).
The guidelines additionally urge that that these services are part
of national HIV/AIDS programs and integrated into primary
care programs for people living with HIV.23,34 Implementation
and integration of HIV primary care to address substance-use
disorders, including screening, diagnosis and treatment of
substance use disorders, particularly the use of MAT for opioid
dependence, can substantially impact public health and the HIV
epidemic.35,36
People who use drugs face barriers to accessing antiretroviral treatment for HIV infection resulting in not only
less receipt of anti-retroviral treatment but also poorer clinical
outcomes when provided anti-retroviral treatment late in
care.37-39 For people who inject drugs, access to anti-retroviral
treatment is very low with only one in three reported to receive
treatment.38 For those being released from incarceration back
into the community, only one in ten may be receiving antiretroviral treatment.40 However, the integration of substance
abuse treatment and HIV primary care can enhance the access
to anti-retroviral treatment for people who use drugs, as well as,
enhance the efficacy of anti-retroviral treatment for people who
inject drugs.41,42 Medication assisted treatment has been shown
to increase recruitment in anti-retroviral treatment programs,
increase treatment coverage, increase retention in care and
adherence to anti-retroviral treatment regimens and increase
viral suppression.42 Together, medication assisted treatment
and anti-retroviral treatment have been shown to reduce all
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cause mortality for people living with HIV who inject drugs.43
When integrated into incarceration settings, medicated assisted
treatment and anti-retroviral treatment improves HIV treatment
outcomes for those being released into the community, can
provide a bridge to community-based services post release,
and promote better clinical outcomes during the post release
period.44-46
Test and START for People Who use Drugs

Test and Start implements the WHO recommendation of “treat
all’ by providing anti-retroviral treatment to person newly
diagnosed with HIV infection, at the time of their diagnosis. HIV
policy watch reports that globally nine countries recommend the
“Test and Start” strategy while a lower number of low and middle
income countries, including Thailand, Malawi and Botswana,
have a national policy that recommends anti-retroviral viral
treatment regardless of CD4 count, including key populations.47
Most recently, Tanzania has been added to the growing list.48
This policy is important for people who use drugs since studies
have shown that key populations, people who inject drugs, sex
workers, men having sex with men, transgendered people and
prisoners, are at high-risk for use and abuse of illicit drugs and
alcohol and HIV infection.49 A national policy supportive of
“Test and Start” is an important first step in the implementation
of “Test and Start” national programs. What can then follow are
initial projects for feasibility and the development of standard
operating procedures. The landmark clinical trials could help
with standard operating procedures.50-52 However, a closer look at
the clinical protocols show that for the HPTN 052 study a history
of drug use was an exclusion criteria; for the TEMPRANO study
only psychiatric illness, anxiety and depression, were addressed;
and while the START trial included injection drug users, it only
randomized 64 participants, 1.4% of the study enrollment. This
limited enrollment precluded a sub-analysis of the people who
used drugs in this study.10 These study designs show both the
challenges to recruiting people who use drugs into HIV clinical
trials, as well as, the limited information that can be utilized
from clinical trials in developing standards of practice for people
living with HIV, who use drugs.53
However, the Present’s Emergency Plan for AIDS
Relief Scientific Advisory Board has provided recommendations
regarding “Test and Start” and women’s treatment programs have
begun to implement “Test and Start”.54-56 The recommendations
support the implementation of “Test and Start” initially in
high volume clinics in urban areas in concert with clinical
protocols that prioritize the sickest patients, as well as, provide
continued access and retention for those receiving anti-retroviral
treatment. Other recommendations include the importance of
health care worker training and education and a public health
education program for people living with HIV, peer educators,
community health workers and differentiated care as part of antiretroviral treatment.54 Patient education about the health benefits
of early initiation of anti-retroviral treatment is important,
with a pilot “Test and Start” program in Uganda showing that
asymptomatic patients questioning the need for medication.55
Health service barriers to receiving anti-retroviral treatment
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should be reduced with community initiated differentiated antiretroviral treatment at point of HIV testing/diagnostic sites with
patient access to comprehensive care. Thus, people living with
HIV are met with care and treatment based on where they are
in the course of infection and with a full array of services to
meet their needs. The recommendations also support evidencebased guidelines for rapid start of anti-retroviral treatment for
persons with opportunistic infection, tuberculosis and those
who are pregnant.54,56 Clear approaches and management of comorbidities and non-communicable diseases, such as substance
use disorders is necessary. In the Uganda program, harmful
alcohol consumption was perceived to be a barrier to early antiretroviral treatment due to poor adherence.55,57 In a high resource
setting, a “Test and Start” program has shown that patients
who inject drugs are less likely to obtain viral suppression.58
In a resource limited setting, barriers to early initiation of antiretroviral treatment for people living with HIV who inject drugs
were identified as delays in receiving testing and clinical test
results, off-site HIV clinics (non-integrated services and sites),
stigma, lack of knowledge of the benefits of early treatment,
initiation of treatment only when feeling ill, and dysfunctional
care and treatment setting due to limited staff turnover.59 Thus,
there is a clear need to manage substance use disorders and the
barriers to early initiation of anti-retroviral treatment in “Test
and Treat” programs for people living with HIV, who use drugs.
Treatment of substance use disorders, particularly
opioid use disorders, as part of HIV primary care promotes
good clinical outcomes.21,22,60 Medication assisted treatment
for opioid dependence increases access to anti-retroviral
treatment, anti-retroviral coverage, adherence to anti-retroviral
treatment and retention in care, viral suppression, reduces viral
transmission and mortality.21,60 Screening for and management
of alcohol use disorders in HIV care or anti-retroviral clinics
results in an increase medication adherence and retention in care
and treatment, a reduction of HIV transmission and morbidity
and mortality, as well as, enhanced quality of life.22 Thus,
incorporating screening for and management of substance use
disorders in “Test and Start” programs that target people who use
drugs would promote the attainment of good clinical outcomes.
Screening for and management of substance use disorders in
people who use drugs allows for the development of patient
stability from which further treatment of comorbidities, such as
HIV infection, can result with improved clinical outcomes. Thus,
“Test and Start” for people who use drugs would benefit from
screening and management of drug and alcohol use/dependence
as an early step in initiation of services.
For people living with HIV, who use drugs, a “Test and
Start” program with the following services support the needs of
people who use drugs: outreach with social services, screening
for and management of substance use disorders, comprehensive
primary care and differentiated care in anti-retroviral treatment
(Table 1). Peer based outreach is critical to meet people who use
drugs where they are in the community.61-63 These peer groups
can comprise community counselling teams, who are people who
use drugs in recovery, family members affected by drug use and
health care staff. These groups have drug scene credibility, local
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Element

Activities that “Support Test and Start”

Outreach with Social Services

peer education of people who use drugs, provision of HIV prevention interventions, social support; screening for drug use and brief interventions, point of care
for HIV rapid testing; prevention of overdose mortality

Substance Use Disorder Treatment

screening for and management of substance use disorders, medication assisted
treatment for opioid dependence and alcohol dependence, point of care for HIV
rapid testing; recovery support

Comprehensive Primary Care

Patient centered screening and management of co-infections and co-morbidities,
confirmatory HIV testing

Anti-Retroviral Treatment

Differentiated care and tailored anti-retroviral treatment that allows for an enabling environment for people who use drugs

Table 1: Elements of “Test and Start” for people who use drugs.

knowledge and connectivity, and a level of medical competence
to perform screening and brief interventions to reduce harmful
substance use. With basic training in addiction counselling these
groups can organize self-help groups, recovery communities and
provide an alternative to law enforcement.62 These individuals
can also act as peer navigators promoting access to screening
for substance use disorders and entry into treatment for
substance use disorders and primary care.64 An enabling, nondiscriminatory environment in primary care for people who
use drugs can be enhanced utilizing peer and community-based
health care workers.65 Community based care delivery models
that are patient-centered models of care can facilitate people
living with HIV, who use drugs to access and be retained on
anti-retroviral treatment, promote adherence to medications and
improve survival rates.66,67 Differentiated care in anti-retroviral
treatment provides tailored care so that people who use drugs
with suppressed viral load visit the HIV clinic less frequently
and focus on their treatment for substance use disorders; HIV
clinic staff then focus attention on people who use drugs with
unsuppressed viral load and the barriers these individuals face to
achieve adherence and good clinical HIV outcomes.68 Together
outreach with social services, screening for and management of
substance use disorders, comprehensive primary differentiated
care and anti-retroviral treatment comprise a package of services
that can comprise a “Test and Start” program for people living
with HIV, who use drugs.

3. Plazy M, Dabis F, Naidu K, Orne-Gliemann J, Barnighausen
T, Dray-Spira R. Change of treatment guidelines and evolution
of ART initiation in rural South Africa: data of a large HIV care
and treatment programme. BMC Infect Dis. 2015; 15: 452. doi:
10.1186/s12879-015-1207-2

CONFLICTS OF INTEREST

8. Myron S, Cohen MD, Ying Q, et al. Prevention of HIV-1
infection with early antiretroviral therapy. N Engl J Med. 2011;
365: 493-505. doi: 10.1056/NEJMoa1105243

The authors declare that they have no conflicts of interest.
REFERENCES

1. World Health Organization. Consolidated Guidelines on the
Use of Antiretroviral Drugs for Treating and Prevention HIV
Infection. Recommendations for a public Health Approach. 2nd
ed. Geneva, Switzerland: WHO Document Production Services;
2013.
2. Boyer S, Iwuji C, Gosset A, et al. Factors associated with
antiretroviral treatment initiation amongst HIV-positive
individuals linked to care within a universal test and treat
programme: Early findings of the ANRS 12249 TasP trial in
rural South Africa. AIDS Care. 2016; 28 Suppl 3: 39-51. doi:
10.1080/09540121.2016.1164808
HIV/AIDS Res Treat Open J

4. Federal Ministry of Health, Nigeria. National guidelines for
hiv and aids treatment and care in adolescents and adults. 2010.
Web site. http://www.who.int/hiv/pub/guidelines/nigeria_art.
pdf. Accessed August 29, 2016
5. Siegfried N, Uthman OA, Rutherford GW. Optimal time
for initiation of antiretroviral therapy in asymptomatic, HIVinfected, treatment-naive adults. Cochrane Database Syst Rev.
2010; (3): CD008272. doi: 10.1002/14651858.CD008272.pub2
6. Ministry of Health, Government of Botswana. 2012 Botswana
National HIV & AIDS treatment Guidelines. Web Site. http://
www.emtct-iatt.org/wp-content/uploads/2013/04/Botswana_
National-HIV-AIDS-Guidelines_2012.pdf. Accessed August
29, 2016
7. World Health Organization. WHO issues new HIV
recommendations calling for earlier treatment. Web Site. http://
www.who.int/mediacentre/news/releases/2013/new_hiv_
recommendations_20130630/en/. Accessed August 29, 2016

9. Danel C, Moh R, Gabillard D, et al. A trial of early antiretroviral
and isoniazid preventive therapy in Africa. N Engl J Med. 2015;
373(9): 808-822. doi: 10.1056/NEJMoa1507198
10. INSIGHT START Study Group, Lundgren JD, Babiker AG,
et al. Initiation of antiretroviral therapy in early asymptomatic
HIV infection. N Engl J Med. 2015; 373(9): 795-807. doi:
10.1056/NEJMoa1506816
11. United States AID. Test and Start: Optimizing Antiretroviral
Therapy Services to Save Lives. Web site. https://www.usaid.
gov/what-we-do/global-health/hiv-and-aids/technical-areas/
test-and-start. Accessed August 29, 2016
12. UNAIDS. Geneva: UNAIDS; 2014. The gap report. Web

Page 18

HIV/AIDS Research and treatment
ISSN 2377-8377

Open Journal

site. http://www.unaids.org/en/resources/campaigns/2014/2014
gapreport/gapreport. Accessed August 29, 2016
13. International Advisory Panel on HIV Care Continuum
Optimization. IAPAC guidelines for optimizing the hiv care
continuum for adults and adolescents. Int Assoc Provid AIDS
Care. 2015; 14 Suppl 1: S3-S34. doi: 10.1177/2325957415613442
14. Vu NT, Maher L, Zablotska I. Amphetamine-type stimulants
and HIV infection among men who have sex with men:
implications on HIV research and prevention from a systematic
review and meta-analysis. J Int AIDS Soc. 2015; 18(1): 19273.
doi: 10.7448/IAS.18.1.19273
15. Vagenas P, Azbel L, Polonsky M, et al. A review of
medical and substance use co-morbidities in central asian
prisons: implications for hiv prevention and treatment. Drug
Alcohol Depend. 2013; 132 Suppl 1: S25-S31. doi: 10.1016/j.
drugalcdep.2013.07.010
16. Degenhardt L, Whiteford HA, Ferrari AJ et al. Global
burden of disease attributable to illicit drug use and dependence:
Findings from the Global Burden of Disease Study 2010. Lancet.
2013; 382: 1564-1574. doi: 10.1016/S0140-6736(13)61530-5
17. Vagenas P, Azar MM, Copenhaver MM, Springer SA, Molina
PE, Altice FL. The impact of alcohol use and related disorders
on the hiv continuum of care: a systematic review: alcohol and
the hiv continuum of care. Curr HIV/AIDS Rep. 2015; 12(4):
421-436. doi: 10.1007/s11904-015-0285-5
18. Meade CS, Towe SL, Watt MH, et al. Addiction and treatment
experiences among active methamphetamine users recruited
from a township community in Cape Town, South Africa: A
mixed-methods study. Drug Alcohol Depend. 2015; 152: 79-86.
doi: 10.1016/j.drugalcdep.2015.04.016

http://dx.doi.org/10.17140/HARTOJ-3-121

in hiv care in low and middle income countries. Ann Pub Health
Res 2016; 3(1): 1035. Web site. https://www.jscimedcentral.
com/PublicHealth/publichealth-3-1035.pdf. Accessed 29, 2016
23. World Health Organization. Pharmacological treatment of
mental disorders in primary health care. 2009. Web Site. http://
apps.who.int/iris/bitstream/10665/44095/1/9789241547697_
eng.pdf. Accessed August 29, 2016
24. World Health Organization. Consolidated Guidelines on HIV
prevention, diagnosis, treatment and care for key populations.
Geneva, Switzerland; WHO Press; 2014. Web Site. http://www.
who.int/hiv/pub/guidelines/keypopulations/en/. Access August
29, 2016
25. World Health Organization. Basic Principles for Treatment
and Psychosocial Support of Drug Dependent People Living with
HIV/AIDS 2006. Web site. http://www.who.int/substance_abuse/
publications/basic_principles_drug_hiv.pdf. Accessed August
29, 2016
26. World Health Organization. Management of Substance
Abuse. Web site. http://www.who.int/substance_abuse/
publications/treatment/en/. Accessed August 29, 2016.
27. Fornili KS. Part 2: Screening, brief intervention and referral
to treatment plus recovery management: a proposed model for
recovery-oriented primary care. J Addict Nurs. 2016; 27(2): 8693. doi: 10.1097/JAN.0000000000000119
28. Vujanovic AA, Meyer TD, Heads AM, Stotts AL, Villarreal
YR, Schmitz JM. Cognitive-behavioral therapies for depression
and substance use disorders: an overview of traditional, thirdwave, and transdiagnostic approaches. Am J Drug Alcohol
Abuse. 2016; 5: 1-14. doi: 10.1080/00952990.2016.1199697

19. Zhang XD, Kelly-Hanku A, Chai JJ, Luo J, Temmerman
M, Luchters S. Sexual and reproductive health risks amongst
female adolescents who use amphetamine-type stimulants and
sell sex: a qualitative inquiry in Yunnan, China. Harm Reduct J.
2015; 12: 34. doi: 10.1186/s12954-015-0065-y

29. Davis DR, Kurti AN, Skelly JM, Redner R, White TJ, Higgins
ST. A review of the literature on contingency management in
the treatment of substance use disorders, 2009-2014. Prev
Med. 2016; pii: S0091-7435(16)30214-6. doi: 10.1016/j.
ypmed.2016.08.008

20. Beyrer C, Razak MH, Jittiwutikarn J, et al. Methamphetamine
users in northern Thailand: changing demographics and
risks for HIV and STD among treatment-seeking substance
abusers. Int J STD AIDS. 2004; 15(10): 697-704. doi:
10.1177/095646240401501012

30. Drapkin ML, Wilbourne P, Manuel JK, Baer J, Karlin B,
Raffa S. National dissemination of motivation enhancement
therapy in the veterans health administration: training program
design and initial outcomes. J Subst Abuse Treat. 2016; 65: 8387. doi: 10.1016/j.jsat.2016.02.002

21. Kresina TF, Condor LD, Lapidos-Salaiz IF. The impact
of screening, diagnosis and management of substance use
and addictive disorders in hiv care in low and middle income
countries. Res HIV Retroviral Infect. 2016; 1: 1-10. Web site.
http://crescopublications.org/pdf/RHRIOA/RHRIOA-1-003.
pdf. August 29, 2016

31. Connery HS. Medication-assisted treatment of opioid
use disorder: review of the evidence and future directions.
Harv Rev Psychiatry. 2015; 23(2): 63-75. doi: 10.1097/
HRP.0000000000000075

22. Kresina TF, Conder LD, Lapidos-Salaiz IF. the impact of
screening, diagnosis and management of alcohol use disorders

HIV/AIDS Res Treat Open J

32. Lee J, Kresina TF, Campopiano M, Lubran R, Clark HW. Use
of pharmacotherapies in the treatment of alcohol use disorders
and opioid dependence in primary care. Biomed Res Int. 2015;
2015: 137020. doi: 10.1155/2015/137020

Page 19

HIV/AIDS Research and treatment
ISSN 2377-8377

Open Journal

33. Batkis MF, Treisman GJ, Angelino AF. Integrated opioid use
disorder and HIV treatment: rationale, clinical guidelines for
addiction treatment, and review of interactions of antiretroviral
agents and opioid agonist therapies. AIDS Patient Care STDS.
2010; 24(1): 15-22. doi: 10.1089/apc.2009.0242
34. World Health Organization. mhGAP Mental Health Gap
Action Programme. Scaling up care for mental, neurological
and substance use disorders. 2008. Web site. http://www.who.
int/mental_health/evidence/mhGAP/en/index.html. Accessed
August 29, 2016.
35. Kresina TF, Lubran R. Improving public health through the
implementation of medication assisted treatment. Int J Environ
Res Public Health. 2011; 8: 4102-4117.
36. Kresina TF, Lubran R, Clark HW, Cheever LW. Mediation
assisted treatment, HIV/AIDS and the continuum of response
for people who inject drugs. Adv Prev Med. 2012; 2012: 541489.
Web site. http://www.hindawi.com/journals/apm/2012/541489/.
Accessed August 29, 2016.
37. Hayashi K, Ti L, Avihingsanon A, et al. Compulsory drug
detention exposure is associated with not receiving antiretroviral
treatment among people who inject drugs in Bangkok, Thailand:
a cross-sectional study. Subst Abuse Treat Prev Policy. 2015; 10:
16. doi: 10.1186/s13011-015-0013-6
38. Des Jarlais DC, Thi Huong D, Thi Hai Oanh K, et al.
Prospects for ending the HIV epidemic among persons who
inject drugs in Haiphong, Vietnam. Int J Drug Policy. 2016; 32:
50-56. doi: 10.1016/j.drugpo.2016.02.021
39. Tran DA, Shakeshaft A, Ngo AD, et al. Determinants of
antiretroviral therapy initiation and treatment outcomes for
people living with HIV in Vietnam. HIV Clin Trials. 2013;
14(1): 21-33. doi: 10.1410/hct1401-21
40. Azbel L, Wickersham JA, Grishaev Y, Dvoryak S, Altice
FL. Burden of infectious diseases, substance use disorders,
and mental illness among Ukrainian prisoners transitioning to
the community. PLoS One. 2013; 8(3): e59643. doi: 10.1371/
journal.pone.0059643
41. Bruce RD, Kresina TF, McCance-Katz E. Medication
assisted treatment and HIV/AIDS: Issues in the diagnosis, care
and treatment of HIV-infected drug users. AIDS. 2010; 24(3):
331-340. doi: 10.1097/QAD.0b013e32833407d3
42. Low AJ, Mburu G, Welton NJ, et al. Impact of opioid
substitution therapy on antiretroviral therapy outcomes: a
systematic review and meta-analysis. Clin Infect Dis. 2016; pii:
ciw416. doi: 10.1093/cid/ciw416
43. Nosyk B, Min JE, Evans E, et al. The effects of opioid
substitution treatment and highly active antiretroviral therapy on
the cause-specific risk of mortality among hiv-positive people
who inject drugs. Clin Infect Dis. 2015; 61(7): 1157-1165. doi:
10.1093/cid/civ476
HIV/AIDS Res Treat Open J

http://dx.doi.org/10.17140/HARTOJ-3-121

44. Altice FL, Bruce RD, Lucas GM, et al. HIV treatment
outcomes among HIV-infected, opioid-dependent patients
receiving buprenorphine/naloxone treatment within HIV
clinical care settings: Results from a multisite study. J Acquir
Immune Defic Syndr. 2011; 56 (Suppl 1): S22-S32. doi: 10.1097/
QAI.0b013e318209751e
45. Haig T. Randomized controlled trial proves effectiveness
of methadone maintenance treatment in prison. Can HIV/AIDS
Policy Law Rev. 2003; 8(3): 48-53. Web site. http://europepmc.
org/abstract/med/15108656. Accessed August 29, 2016
46. Springer SA, Chen S, Altice FL. Improved HIV and substance
abuse treatment outcomes for released HIV-infected prisoners:
the impact of buprenorphine treatment. J Urban Health. 2010;
87(4): 592-602. doi: 10.1007/s11524-010-9438-4
47. Global HIV Policy Watch. 2016. Web site: www.
HIVPolicyWatch.org. Accessed August 24, 2016
48. Lugongo B. ARVs now for any CD4 count. Tanzania Daily
News 24 August 2016. Web site. http://dailynews.co.tz/index.
php/home-news/52970-hiv-aids-patients-for-arvs-therapy-atany-cd4-count. Accessed August 29, 2016
49. El-Bassel N, Shaw SA, Dasgupta A, Strathdee SA. Drug
use as a driver of HIV risks: re-emerging and emerging issues.
Curr Opin HIV AIDS. 2014; 9(2): 150-155. doi: 10.1097/
COH.0000000000000035
50. Myron S. Cohen, Ying Q. Chen, Marybeth McCauley, et al.
Prevention of HIV-1 infection with early antiretroviral therapy. N
Engl J Med. 2011; 365: 493-505. doi: 10.1056/NEJMoa1105243
51. TEMPRANO ANRS 12136 Study Group, Danel C, Moh
R, et al. A trial of early antiretrovirals and isoniazid preventive
therapy in Africa. Supplementary Appendix. N Engl J Med.
2015; 373: 808-822. doi: 10.1056/NEJMoa1507198
52. The INSIGHT START Study Group. Initiation of antiretroviral
therapy in early asymptomatic HIV infection. N Engl J Med.
2015; 373(9): 795-807. doi: 10.1056/NEJMoa1506816
53. Batista P, Deren S, Banfield A, et al. Challenges in recruiting
people who use drugs for hiv-related biomedical research:
perspectives from the field. AIDS Patient Care STDS. 2016;
30(8): 379-384. doi: 10.1089/apc.2016.0135
54. PEPFAR Scientific Advisory Board. Recommendations
Regarding Provision of ART for all Persons Living with HIV
(“Test and START”). 2015.
55. Mbonye M, Seeley J, Nalugya R,et al. Test and treat: the
early experiences in a clinic serving women at high risk of HIV
infection in Kampala. AIDS Care. 2016; 28 Suppl 3: 33-38. doi:
10.1080/09540121.2016.1164804
56. Zolfo M, De Weggheleire A, Schouten E, Lynen L. Time
for “test and treat” in prevention of mother-to-child transmission
Page 20

HIV/AIDS Research and treatment
ISSN 2377-8377

Open Journal

programs in low- and middle-income countries. J Acquir
Immune Defic Syndr. 2010; 55(3): 287-289. doi: 10.1097/
QAI.0b013e3181eef3da
57. Weiss HA, Vandepitte J, Bukenya JN, et al. High levels
of persistent problem drinking in women at high risk for hiv
in kampala, uganda: a prospective cohort study. Int J Environ
Res Public Health. 2016; 13(2): 153-157. doi: 10.3390/
ijerph13020153
58. Schwarcz S, Hsu LC, Scheer S. Disparities and trends in
viral suppression during a transition to a “Test and Treat”
approach to the hiv epidemic, san francisco, 2008-2012. J
Acquir Immune Defic Syndr. 2015; 70(5): 529-537. doi: 10.1097/
QAI.0000000000000794

http://dx.doi.org/10.17140/HARTOJ-3-121

C, Meulemans H. Impact of community-based support services
on antiretroviral treatment programme delivery and outcomes in
resource-limited countries: a synthetic review. BMC Health Serv
Res. 2012; 12: 194. doi: 10.1186/1472-6963-12-194
68. Working Group on Modelling of Antiretroviral Therapy
Monitoring Strategies in Sub-Saharan Africa, Phillips A, Shroufi
A, et al. Sustainable HIV treatment in Africa through viral-loadinformed differentiated care. Nature. 2015; 528(7580): S68-S76.
doi: 10.1038/nature16046

59. Saleem HT, Mushi D, Hassan S,et al. “Can’t you initiate me
here?”: Challenges to timely initiation on antiretroviral therapy
among methadone clients in Dar es Salaam, Tanzania. Int J Drug
Policy. 2016; 30: 59-65. doi: 10.1016/j.drugpo.2015.12.009
60. Low AJ, Mburu G, Welton NJ et al. Impact of opioid
substitution therapy on antiretroviral therapy outcomes: A
systematic review and meta-analysis. Clin Infect Dis. 2016; pii:
ciw416. doi: 10.1093/cid/ciw416
61. Dutta A, Wirtz AL, Baral S, Beyrer C, Cleghorn FR. Key harm
reduction interventions and their impact on the reduction of risky
behavior and HIV incidence among people who inject drugs in
low-income and middle-income countries. Curr Opin HIV AIDS.
2012; 7(4): 362-368. doi: 10.1097/COH.0b013e328354a0b5
62. Klein A, Saphonn V, Reid S. Reaching out and reaching
up-developing a low cost drug treatment system in Cambodia.
Harm Reduct J. 2012; 9: 11. doi: 10.1186/1477-7517-9-11
63. World Health Organization, Europe. Good practices in Europe:
HIV prevention for People Who Inject Drugs implemented by
the International HIV/AIDS Alliance in Ukraine. 2014. Web site.
http://www.euro.who.int/__data/assets/pdf_file/0003/254352/
FINAL-Ukraine-Good-Practice-July-2014-with-covers.pdf.
Accessed August 29, 2016
64. Risher K, Mayer KH, Beyrer C. HIV treatment cascade
in MSM, people who inject drugs, and sex workers. Curr
Opin HIV AIDS. 2015; 10(6): 420-429. doi: 10.1097/
COH.0000000000000200
65. Myers BJ. Primary health care for people who inject drugs
in low and middle income countries. Int J Drug Policy. 2012;
23(2): 105-106. doi: 10.1016/j.drugpo.2011.09.014
66. Holmes CB, Sanne I. Changing models of care to improve
progression through the HIV treatment cascade in different
populations. Curr Opin HIV AIDS. 2015; 10(6): 447-450. doi:
10.1097/COH.0000000000000194
67. Wouters E, Van Damme W, van Rensburg D, Masquillier

HIV/AIDS Res Treat Open J

Page 21

