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Introduction
Human Immunodeficiency Virus (HIV) and Non Communicable 

Diseases (NCD) are the major public health concern as highlighted 
in recent reports [1-5]. The Global Burden of Diseases study shows 
that low and middle income countries (LMIC) are experiencing a 
classic ‘epidemiological transition’ in which infectious diseases are still 
prevalent, while NCD rates (mainly cardiovascular disease, diabetes, 
renal diseases, chronic respiratory diseases and cancer) are rising [6]. 
Current research responds that PLHIV have three sources of risk of 
contracting NCDs, first, from HIV-related factors (including lifesaving 
ARV drugs) [7-9], second, pre-existing disease condition [2,9-11] or co-
infection with other viruses [7,12-13], third associated with increasing 
age [14,15]. NCD in the same way as HIV affects social determinants of 
health directly and indirectly as it hinders ability to eradicate extreme 
poverty and hunger due to illness, loss of job and high cost of treatment 
[3,16]. This joint burden has major adverse effects on the quality of life 
of an affected individual and causes premature death. Recent evidence 
counters that the emerging risk of NCDs in LMICs will increase global 
inequalities, further exacerbated by existing social inequalities in risky 
behaviour in the countries facing a persistent high burden of HIV [6]. 

Given the similarities in key elements of prevention and 
management of HIV infection and NCDs (health promotion, 
adherence to treatment, regular monitoring of treatment outcomes, 
and active involvement of the client and family in care and treatment), 
some countries of Africa and Asia including Nigeria, Zambia, Ethiopia, 
Uganda, Thailand, Vietnam and Burma have piloted the integration 
of NCD and HIV programs on the well-established platform of HIV 
services under resource limited settings [17-20]. For example, in 
2009, a pilot programme in Kenya [21] integrated NCD services into 
existing HIV comprehensive care services. In this program, HIV 
clients were systematically screened for NCD behavioural, biological 

and therapeutic risk factors. Those identified with low-to moderate 
risks were treated by clinicians at the comprehensive care centre, 
and those with moderate-to-high risks were referred to specialists. 
Apparent advantages have been found with the integrated models 
such as integration raised the awareness of NCDs among health-
care workers and improved their capacity to diagnose and treat both 
conditions. Furthermore, clients were contented to receive both NCD 
and HIV services at the same location and, in some cases, from the 
same health-care workers. Recently, other than integrated approach, 
co-location of services has also been tried out in the MSF chronic 
disease clinics in Cambodia which included services for HIV, diabetes 
and CVD and has demonstrated high acceptance and good outcomes 
[22]. In Lesotho, mobile clinics screen for diabetes and hypertension 
alongside services for HIV and antenatal care [23]. In spite of apparent 
advantages of these practices, most of the countries faced several 
challenges at system level, such as lack of organized or coordinated 
activities aimed at prevention and control of NCDs in PLHIV; lack 
of trained professionals for clinical management of NCDs in PLHIV; 
lack of standardized protocols or clinical guidelines; lack of system 
for monitoring and evaluation; and infrastructure and commodity 
constraints. Besides, these practices may not seem demanding to some 
HIV care providers in resource-constrained settings, because of the 
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urgency of identifying and getting PLHIV onto ART, and responding 
to the overwhelming burden of opportunistic infections and TB 
among PLHIV presenting late for care. Likewise, as many PLHIV 
avoid mainstream service systems, especially in settings where stigma 
and discrimination are rife or where their status or behaviours are 
facing taboo, special service delivery approaches are needed. Given 
the fact, emerging strides at various global and regional platforms [24] 
highlighted key questions to build the bridge between HIV and NCD, 
i.e. (a) What is the best and most efficient way to screen PLHIVs for 
NCDs in resource limited settings? (b) Where NCD prevention, care 
and treatment services for PLHIVs should be delivered? Should they be 
integrated into the HIV clinic or provided elsewhere? (c) Which health 
care providers should treat NCDs in PLHIV? Dialogues are on to plan 
a strategy to have a shared commitment and consensus on the strategic 
direction; to control and prevent NCDs and their common risk factors; 
and to provide a framework for effective and efficient coordination 
of activities and resource mobilization. The purpose of this paper is 
to highlight extent of the problem (which contains prevalence and/or 
incidence of common NCDs among PLHIV and associated risk factors) 
and various approaches that can address the threat posed by common 
NCDs among PLHIV based on evidence and best practices in health 
interventions in LMICs. The paper is based on the non-systematic 
review of policies, health interventions, published research articles and 
expert consultations. The literature and database primarily searched 
from MEDLINE and EMBASE, national and regional database, citation 
indexes using primarily Google Scholar. The literature was included if 
it has exclusively or predominantly assessed the burden of common 
NCDs on PLHIV and system response; and were published between 
2000 and 2014; used rigorous designs, such as randomized controlled 
trials or quasi-experimental studies.

Extend of the problem

The review had focused on three common NCDs, viz., cardiovascular 
diseases, cancers and diabetes, which are the important comorbidities 
of HIV infection.

Cardiovascular Diseases (CVD): Several studies have demonstrated 
that PLHIV have increased risks of CVD compared to HIV-negative 
individuals [25-27]. This has been reported both in PLHIV on ART 
and in treatment naïve individuals [25-29], including children and 
adolescents [30]. Systematic reviews conducted in developed countries 
have found that the incidence of CVD in PLHIV range from 1.19 to 11.3 
per 1000 person years [31]. In addition, consistent patterns of increased 
risk for stroke [32], sudden cardiac death [33] and heart failure [34] 
in PLHIV have been reported. Other studies have also demonstrated 
increased incidence of Coronary Heart Disease (CHD) and Myocardial 
Infraction in PLHIV compared to HIV-uninfected controls [35-37]. 
The incidence of CHD among young men (up to age 34) and women 
(up to age 44) with HIV infection was significantly higher than that 
among non-HIV-infected individuals [38]. Furthermore, the beneficial 
role of ART has been demonstrated in the SMART study to outweigh 
potential CVD risks in PLHIV [39] and in another study ART found to 
be cardio-protective in children and adolescents living with HIV [40]. 
Established CVD-risk factors have been underlined and are prevalent in 
PLHIV [41]; however, there is a paucity of evidence available to explain 
the excess risk of CVD in PLHIV in comparison to HIV uninfected 
populations.

Diabetes: In a systematic review reported baseline prevalence rates 
of 2.8% in the D:A:D study [42], 11.9% in a multi-centre AIDS Cohort 
study [43] and 14.9% in the Veterans Ageing Cohort Study (VACS) [44]. 
In VACS study, the incidence of diabetes was significantly high and this 

ranged from 5.7 to 23.8 per 1000 person-years of follow-up, with role of 
ART implicated in most of these studies [42-44]. A multi-centre AIDS 
Cohort study indicates the prevalence of diabetes of 14% among those 
HIV positive men who were using antiretroviral treatment [43]. In a 
study of the prevalence of diabetes among HIV positive asymptomatic 
patients in Botswana, pointed out that the older age and higher BMI 
were associated with higher diabetes prevalence [45]. Although the 
association between HIV and diabetes is not fully understood, some 
studies have shown that the risk for diabetes is similar between PLHIV 
and HIV-uninfected individuals [46]. This coupled with the evidence 
showing that HIV-related inflammation and ARV drugs contribute 
to the risk of diabetes reinforces the multifactorial basis for increased 
prevalence of diabetes among PLHIV [46]. Other studies reported 
that in middle income countries such as Mexico and India, diabetes 
significantly increases the risk of active tuberculosis, and the co-
morbidity is associated with poorer outcomes [47-48].

Cancer: The incidence of non-AIDS-defining cancers has increased 
significantly over the past 10 years and has now surpassed that of AIDS-
defining cancers in HIV-infected patients [49]. Findings from multiple 
studies indicated that PLHIV have a 2-3 fold increased risk of cancer 
compared to the general population [50]. Studies conducted in Rwanda, 
Kenya, South Africa, Uganda and Zambia reported prevalence of 
cervical pre-cancer and cancer among HIV-positive women of 24.3%, 
26.7%, 66.3%, 73.0% and 76%, respectively [51-55]. In Botswana, 
the rates of non-AIDS defining events in ART-treated patients were 
higher than in the USA [56]. Several malignant conditions, including 
Hodgkin lymphoma, anal cancer, testicular cancer, lung cancer, 
multiple myeloma have been found in increased numbers in HIV-
infected patients [57-59]. Other studies have shown that the incidence 
of some certain cancers are higher in adolescents living with HIV than 
in the general population [60-62]; and the overall mortality rate of 
non-AIDS defining cancers (NADCs) was higher than AIDS defining 
cancers (ADCs) [63]. Some authors also indicated in their review that 
PLHIV tend to have lung cancer at early ages even after adjusting for 
tobacco use in resource limited settings [64-65]. A study reported that 
the population-attributable fraction associated with HIV infection and 
smoking was approximately, 90% [62]. 

In the review, most of the included studies were from the HICs and 
could not reflect the magnitude and determinants of NCDs of the LMICs 
due to paucity of data from LMIC. Though more is known about the 
clinical relationship between HIV and NCDs and the factors associated 
with their relationship, little is known about the epidemiology of their 
comorbidity. With the emergence of double mortality burden in LMIC, 
better understanding of the epidemiology of HIV-NCD comorbidity is 
essential [66]. 

Approaches to address NCD among PLHIV 

Overall, there are three types of PLHIV, viz., those who are on first 
line ART, those who are on second line ART; those who are yet not 
eligible for ART. Hence, to strengthen NCD care in PLHIV, the specific 
approaches suggested for LMIC are described below, which are based 
on the evidence and best practices in heath interventions: 

Build evidence for proper planning of prevention and control 
strategies of NCD among PLHIV:  Proper planning and management 
of prevention and control strategies depend on the availability of reliable 
and comparable information. The step wise approach that explores the 
most practical and efficient methods of applying existing knowledge 
is crucial for interventions essential for achieving policies for chronic 
diseases. Hence, the approach should focus on building the evidence 

http://handbook.cochrane.org/chapter_6/6_2_1_3_medline_and_embase.htm
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on NCD in PLHIV in LMIC. Some of the research areas [67] that may 
require focus are (a) defining the burden of NCDs among PLHIV, (b) 
assessment of health system to monitor the gap in providing NCD care 
and treatment to PLHIV, (c) evaluate effective and efficient strategies at 
individual and health system levels. On priority, optimal use of existing 
data sources should be made, for example by linking routine HIV 
clinical databases to laboratory databases, cancer registries, medical 
and hospitalization records etc. In addition, for NCDs with sufficient 
high prevalence and incidence, sub-studies can be added to the large 
prospective studies that are addressing other questions. 

Proper allocation of financial resources for investigation and 
treatment of common NCDs in PLHIV:  HIV/AIDS received global 
attention following high level meeting in the UN General Assembly in 
the year 2000 [68]. This led to a global movement to mobilize financial 
resources to address three key communicable diseases; i.e. Global Funds 
for AIDS, TB and Malaria. This was one major step to convert policy 
into action. Likewise, due to emerging trend and its serious impact 
on health, NCD also received global attention succeeding the second 
meeting of UN General Assembly (2011) [69]. Many LMICs have 
developed their action plans for NCD by Government without or with 
external financial contributions; however, there is no recommendation 
or policy guideline on mobilizing funds for addressing NCDs and 
their risk factors in PLHIV. There has been indifferent response from 
multilateral bodies like WHO, World Bank or from International 
organizations for funding NCDs. Hence, it is worthwhile to explore 
different ways to mobilize financial resources for NCD care among 
PLHIV through either additional budgeting within HIV program 
involving external contributors or common pool funds from both NCD 
and HIV programs or mobilizing fund through service user charges 
and treatment on subsidized rates from PLHIV who can afford.

Strengthening governance structure for improved efficiency 
and effectiveness of systems to address NCD in HIV and non-
HIV services 

Though there has been a dramatic rise in expenditure on HIV 
and NCD programmes in the last five years but this is accompanied 
by growing challenges about implementation. An important reason for 
the relative lack of success of many initiatives in addressing the problem 
in LMIC is that the local institutions are not adequately empowered. 
Without reforms in governance structures, policy and programs aimed 
to address NCD in people with or without HIV infection will continue 
to be afflicted. Hence, a broad range of reforms needed in the areas 
enumerated such as strengthening local Institutions; building quality 
in service delivery; partnership with civil society including NGOs, 
professional institutions and other community based institutions; 
coordination and streamlining of approval processes in delivering 
holistic outcomes.

Reconfiguring primary care and strengthening management 
of NCD in PLHIV 

LMIC need to have strong and dynamic health systems that 
can respond effectively to changes in the epidemiologic pattern of 
diseases. These countries cannot afford to address diseases turn by 
turn. Therefore, the future direction of health care system should be on 
integrated management rather than management of a single disease. At 
the point of service delivery, following models are suggested: 

o	 Model-1 (e.g. Ethiopia) could be a shared clinic that has support 
staff in common, but which dedicates different days to different 
chronic diseases, for example seeing HIV patients on Mondays 

and diabetic patients on Tuesdays. In the model, the systems 
(e.g. charting tools, appointment systems, adherence support and 
M&E protocols) could be identical, but the clinical care would 
be disease-specific [70,44]. 

o	 Model-2 (e.g. Cambodia model) could be to cross-trained the 
health workforce (physicians and other support staff including 
nurses, pharmacist, lab technicians, counselors) to investigate 
and manage HIV and NCDs at the same time [22]. 

o	 Model-3 (e.g. India model), PHIV with NCD could be seen at 
parallel clinics – or in HIV clinic on the one hand, and OPD 
on the other. In India both HARRT and NCDs are generally 
managed by Physicians in the Department of Internal Medicine 
[71-72]. 

o	 Other way, could be providing converting HAART clinics into 
‘Lifestyle clinics’ or ‘Chronic Disease Clinics’, in this model a 
comprehensive services would be provided to PHIV under one 
umbrella.

There is no right way to address this; instead it’s about what works 
best in particular setting. 

Routine screening of PLHIV for NCD and promote healthy 
lifestyle to reduce PLHIV’s susceptibility to NCD

As HIV treatment scale-up continues, an increasing number 
of PLHIV will live long enough to develop NCDs and other chronic 
diseases. Currently millions of PLHIV are enrolled in care and treatment 
programs in LMIC and more than 5 million of them are on ART [73]. 
Furthermore, metabolic complications of HIV and some ARVs increase 
the risk of other chronic diseases and risk factors. Thus, it is vital to 
routinely screen PLHIV for NCD and their risk factors (e.g. blood 
pressure, blood sugar levels and cervical cancer) and promote healthy 
lifestyle behavior. This would help to reduce PLHIV’s susceptibility to 
NCD.

Emphasis on community participation for improved access to 
information and services for NCD care in PLHIV

It is well proven that the effectiveness of healthcare system is 
affected by the ability of the community itself to participate in service 
delivery. The opportunity to design and manage such delivery provides 
empowerment to the community as well as better access, accountability 
and transparency [74]. Hence, following key dimensional ways are 
suggested to increase community participation for improved access to 
information and services for NCD care in PLHIV:

{{ Empower local NGOs, Self-help Groups and community based 
institutions with knowledge on risky behaviour, signs and 
symptoms, risk factor detection, availability of services, home 
based care etc. 

{{  Increase patient’s and their families’ participation in preparing 
personalised action plans to minimize the risk of NCDs, while 
addressing the issue of social development. 

{{ Ensure PLHIV rights to NCD care and treatment services. 

Multi-/inter-sectoral cooperation and public private 
partnership for effective and sustain efforts 

Multi-/inter-sectoral actions are necessary at all stages of policy 
formulation and implementation because major determinants of 
HIV and NCDs lie outside the health sector (e.g. education, labour). 
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Given the scale of the NCDs with/without HIV infection, public and 
private partnership(PPP) is essential to sustain efforts of the magnitude 
required to respond to the NCD challenge in LMIC. Hence, following 
areas are suggested for comprehensive public-health action where 
multi-/inter-sectoral cooperation and PPP can help to effectively 
address NCD care in PLHIV:

{{ Universal access to services for people at risk and those with 
HIV and/or NCD

{{ Adherence to medication

{{ Uninterrupted medical supply chain

{{ Family focused care and self-management

{{ Linkages and referrals within / between the health facility, and 
between facility and community

Conclusion
The common NCDs irrespective of the HIV status are priority 

now in most LMIC, and it would be a serious gaffe to ignore it in the 
coming decade. The body of evidence relating to country experiences 
with both positive and negative outcomes will be essential to providing 
clearer guidance and indicators on how best to address NCD in 
PHIV within wider health and development efforts. In recognition 
that most LMIC will not have the resources to immediately provide 
comprehensive solutions, approaches that are feasible and likely 
to have the greatest impact for the investment are selected first for 
implementation. Although context-specific factors vary from place to 
place, the feasibility and cost-effectiveness of different management and 
service delivery models is needed before considering adoption of single 
and/or multiple approaches in LMIC. Hence, it would be useful for 
international agencies, governments and other stakeholders to debate 
and produce a common agenda for action on NCDs in PLHIV focused 
on their causes, prevention, and control within the context of the health 
care system. Besides, there is need for systematic reviews of available 
evidences and new research to addressing the knowledge gap in LMIC. 
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