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Abstract
There is growing evidence for an etiological interaction between infectious diseases and diabetes, as well as for bidirectional influence of 

clinical presentation, spread, and outcomes. Some HIV treatments increase diabetes risk, and some infectious diseases may determine 

unique phenotypes of diabetes. Individuals who have type 2 diabetes have increased risk for tuberculosis and viral hepatitis and have 

poorer treatment outcomes. Joint noncommunicable diseases (NCDs) and infectious diseases clinics are the ideal method of tackling the 

double burden of these diseases in developing countries.
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In 1971, Omran described the concept of epidemiologic transition to 

improve the understanding of patterns of disease in opposition of single 

disease epidemiology across the world and to provide better forecast 

and societal response to disease patterns.1 Although three main types 

of transition were described, including the classic transition experienced 

by most developed countries, the accelerated transition experienced by 

countries such as Japan and Mauritius, and the delayed transition that 

accommodates the so-called double burden of disease, it is now widely 

accepted that many countries face different stages of transition as a result 

of inequalities. The pattern of disease thus varies across countries, but 

also across populations or settings within the same country, defining the 

polarized model of health transition. Emerging and re-emerging pandemics 

coexist with the burgeoning noncommunicable disease epidemic.

The relation between infectious diseases and the most common 

noncommunicable disease is not yet fully understood. But there is 

growing evidence for an etiological interaction, as well as for interactions 

influencing clinical presentation, spread, and outcomes of these diseases.

Chronic noncommunicable diseases (NCDs), such as diabetes, 

cardiovascular diseases (CVD), and cancers, are emerging as leading 

causes of mortality and morbidity in sub-Saharan Africa (SSA), where an 

estimated 22 million people lived having diabetes in 2014.2 In the near 

future, SSA is expected to undergo the largest proportional increase 

in the burden of diabetes, with an estimated 41.5 million Africans 

expected to be living with the disease by 2035.3 Similarly, it is expected 

that in 2015, an estimated 1.2 million deaths will be attributable to CVD 

in this region.4 Moreover, this figure is expected to double by 2030.4 

Substantial progress has been made in Africa in reducing the burden of 

many types of infectious diseases, but the big killers—tuberculosis (TB), 

malaria, HIV, hepatitis B, and hepatitis C—remain endemic across SSA.

The relationship between infectious and noninfectious diseases is 

thought to be bidirectional. For instance, individuals who have type 2 

diabetes (T2D) have a threefold-increased risk for TB, as well as poorer 

treatment outcomes,5 HIV antiretroviral treatment (ART) has been linked 

to the development of the metabolic syndrome,6,7 and T2D affects 

clinical outcomes in patients who have hepatitis.8,9 The convergence of 

these conditions presents new challenges and opportunities to enact 

responsive changes in research and disease management.10

The increasing survival among people infected by HIV in developing 

countries—a result of better access to ART—decreased mortality, and 

increased life expectancy are paralleled by a growing burden of CVD 

and diabetes mellitus.11 There is evidence to suggest that NCDs will grow 

even more quickly among people who have HIV, whether as the result of 

the natural history of the infection itself or as a result of related coinfections 

and treatments. For instance, HIV infection is associated with increased 

risk for insulin resistance (IR), and some ART treatment regimens have 

been found to be associated with metabolic derangements, in particular 

the occurrence of T2D.12,13 Likewise, TB and viral hepatitis coinfection are 

highly common in people having HIV infection and are independently 

associated with increased risk for T2D.14,15 However, the contribution of 

HIV infection, ART, and coinfections to the predicted doubling of diabetes 
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prevalence in Africa over the next 20 years is insufficiently addressed. 

IR is the central mechanism underlying HIV lipodystrophy, as well as a 

key mechanism in the development of impaired glucose tolerance and 

diabetes. Active TB and viral hepatitis C also increase IR.14,15

Infectious diseases may determine unique phenotypes of diabetes in SSA. 

In addition to changing epidemiology, sub-Saharan Africans have unique 

clinical phenotypes of diabetes. Up to 25 % may have presentations 

of uncertain classification and etiology and thus uncertain treatment 

strategies.11 The most frequent atypical presentation is ketosis-prone 

atypical diabetes.11 Classic risk factors cannot solely explain the differences 

in epidemiology and phenotypes of diabetes (see Figure 1). Recent 

investigations suggest interaction with infectious diseases, especially 

some viral infections, such as human herpes viruses.16 In addition, host 

genetic factors modulating both infectious and noninfectious disease 

outcomes are expected to differ in. However, large-scale multicountry 

evidence is lacking with which to appraise the role of infectious diseases 

on the epidemiology, clinical presentation, and outcomes of diabetes.

Prevention is the cornerstone of any pragmatic diabetes program, and 

there is strong evidence of the effectiveness of lifestyle and pharmacologic 

approaches at postponing or preventing T2DM occurrence in individuals 

in the general population who are at high risk. Whether such approaches 

could prevent HIV-infected individuals, whether with or without active 

TB, from developing diabetes is not known. Limited-scale evidence of 

feasibility and safety of metformin and exercise intervention exist in 

HIV-infected people having impaired glucose tolerance,17,18 but not to an 

extent that can be translated into recommendations.

Mechanisms have been put in place by the global community to 

tackle HIV, TB, and malaria—but not NCDs—in developing countries, 

thus creating two parallel healthcare systems operating within these 

countries and sometimes even in the same hospital: a well-equipped, 

fully funded, and well-trained healthcare providers system for patients 

suffering from these infectious disease and an orphaned NCDs system 

for diabetes and CVDs. Establishing joint clinics for both NCDs and 

infectious diseases, especially in underserved rural populations, to 

maximize task shifting of the limited number of health workers and the 

cost-effective use of equipment purchased through major HIV, TB, and 

malaria global initiatives is the ideal response to tackling the high burden 

of diabetes in developing countries. n
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Figure 1: Hypothesized Influence of Viral 
Infection on Diabetes Phenotype
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