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Perspective

As over 1000 new cases of HIV/AIDS occur in Korea annually, preventive health programs against HIV/AIDS are urgently needed. Since 

phylodynamic studies have been suggested as a way to understand how infectious diseases are transmitted and evolve, phylodynam-

ic inferences can be a useful tool for HIV/AIDS research. In particular, phylodynamic models are helpful for dating the origins of an epi-

demic and estimating its basic reproduction number. Thus, the introduction of phylodynamics would be a highly valuable step to-

wards controlling the HIV/AIDS epidemic in Korea.
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While the number has been shrinking globally [1], South 
Korea (hereafter Korea) has seen an increased number of new 
cases of acquired immunodeficiency syndrome (AIDS) caused 
by human immunodeficiency virus (HIV) infection since 2013, 
with more than 1000 new cases occurring annually [2]. This 
rate of HIV infections poses a major threat to the country’s 
public health, and the actual magnitude of potential health-
care risks may be even greater, as that estimate is based on 
anonymous and spontaneous surveys [3]. Given these circum-
stances, it is extremely urgent to reassess the effectiveness of 
the HIV/AIDS control program put in place by the Korea Cen-
ters for Disease Control and Prevention. 

While no infections through blood products or blood trans-
fusions have been recorded since 2006, almost all HIV/AIDS in-
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fections have been spread by sexual contact [2]. Thus, HIV/AIDS 
prevention in Korea should focus on managing sexual transmis-
sion. Epidemiological surveys of new HIV/AIDS patients show 
that most of them are males but self-identify as heterosexuals, 
raising questions about the credibility of the survey [3]. But, 
the government does not share any details about new patients, 
even for research purposes, underscoring the need to introduce 
innovative approaches to HIV/AIDS management. 

The typical approach taken with new reported cases is to 
create a social transmission network (STN) based on an epide-
miological interview, followed by identifying potential hidden 
cases by confirming the initial source through a phylogenetic 
analysis using dynamic molecular analytical techniques [4]. 
However, it may be difficult to create an STN if any links are 
missing, or RNA viruses such as HIV could mutate quickly. For 
the issues, Grenfell et al. [5] proposed the phylodynamic anal-
ysis. This method has enabled the calculation of many differ-
ent contagion indices such as the basic reproductive number, 
as well as facilitating spatio-temporal studies of transmission 
routes. 

Phylodynamic analysis has become the most important ap-
proach used to understand the epidemiology of HIV [6]. Den-
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nis et al. [4] summarized the advantages of phylodynamic 
studies of HIV infection, as follows [7,8]: First, phylodynamic 
analysis helps identify the origin of the epidemic by enabling 
an identification of the transmission route (e.g., injection vs. 
sexual transmission) in mass outbreaks of HIV. Second, phylo-
dynamic analysis is helpful for understanding the diverse ways 
of HIV spreads by region, age, and risk behavior, thereby al-
lowing contagion indices to be measured. Third, phylodynam-
ic analysis enables assessments of the effectiveness of man-
agement strategies by analyzing how the pace of spread of 
the disease is reduced by anti-HIV treatment. 

In short, phylodynamic analysis facilitates a deeper under-
standing of the epidemiology of mass outbreaks of infectious 
disease in many ways, by considering the transmission route 
within the infected group and mutation levels in individual 
cases [9,10]. Thus, the Korean authorities should adopt the 
phylodynamic approach urgently to increase the effectiveness 
of HIV/AIDS prevention. To be more specific, the following 5 
suggestions would be taken:    

First, an anonymized ID number should be assigned to a 
new HIV/AIDS patient for phylodynamic analysis, and the 
study results would be shared among experts. 

Second, legal/epidemiological measures should be estab-
lished to identify potential hidden cases actively where phylo-
dynamic analysis suggests that they exist. This will help im-
prove patients’ prognosis by increasing the chance of early 
treatment and could prevent potential transmission to others 
caused by ignorance of being infected. 

Third, the existing epidemiological survey that simply asks 
patients whether they engage in homosexual or heterosexual 
sex should be redesigned to distinguish between different 
forms of sexual risk behaviors—anal sex (penetrative or non-
penetrative), genital sex (penetrative or non-penetrative), and 
oral sex (penetrative or non-penetrative)—in order to under-
stand transmission routes more accurately. Since patients may 
not accurately disclose patterns of sensitive or stigmatized be-
havior, it is possible to infer sexual risk behaviors based on the 
results of a phylodynamic analysis.

Fourth, phylodynamic studies should be conducted of exist-
ing registered patients, taking into account their known risk 
behaviors, to identify the unique characteristics of HIV trans-
mission in Korea. 

Fifth, phylodynamic studies should be performed in cases of 
drug resistance to assess current patient management and to 
seek complementary measures. 
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