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Supplementary Method 

All HIV genetic sequencing data used for MHS in the US originates from blood samples collected from 

people living with HIV. These samples undergo extraction and amplification of the viral nucleic acids, 

followed by Sanger sequencing1 or next-generation sequencing2 although the CDC does not currently 

allow public health departments to collect raw next generation sequencing HIV data.3 Blood samples for 

MHS are often collected as part of routine clinical care to determine if a person living with HIV has a drug-

resistant strain. These results are reported without patient consent to the state public health agency, 

subsequently stripped of personal identifiers and sent to the national public health surveillance system.4,5 

Researchers may be able to obtain de-identified data from public health departments as part of a data 

use agreement.6 

There are two primary approaches to analyzing relationships between HIV genetic sequences for 

MHS: phylogenetic and clustering approaches.7 Phylogenetic methods study the evolutionary 

relationships of organisms based on their genetic similarity using mathematical models. They generate 

phylogenetic trees (similar to a family tree) to infer an origin—the most recent common ancestors of all 

sets of sequences in the dataset. Phylogenetic techniques leverage the fact that the viral genetic 

sequences change over time due to mutations, where some nucleotides are replaced by others due to 

imprecise copying. These mutations accumulate with time and can be passed on during transmission of 

the virus to another host. This means that sequences from closely related viruses are more similar than 

those from more distantly related ones. Correspondingly, viral sequences obtained from individuals who 

are more closely related along a transmission chain will be more similar to each other. Analyses of these 

sequences can estimate who transmitted HIV to whom, but they cannot prove direct transmission. 

Phylogenetic techniques are most often used in research that may help to inform public health initiatives.8-

10 

Clustering approaches aim to group HIV sequences by how similar they are to each other. While 

the similarity between sequences could be based on their closeness in a phylogenetic tree, clustering 

approaches typically do not rely on assessing evolutionary patterns. Instead, they measure the nucleotide 

differences between HIV sequences and characterize closely related sequences as “clusters” of closely 

linked sequences, arising from a common transmission “network.” Clustering approaches essentially 



align, compare, and calculate a genetic distance between HIV sequences in a dataset. This process 

yields a matrix of pairwise differences, from which clusters are identified based on a pre-established 

genetic distance threshold (e.g., 0.5% for CDC priority clusters). All pairwise differences below or equal to 

this threshold are considered putative transmission linkages that are not necessarily direct transmission 

events but identify networks of closely linked (i.e., clustered) transmission events. Results from clustering 

approaches can be visualized as network diagrams with nodes representing a case and linkages between 

them represented by lines connecting the nodes. The clustering approach has been primarily used in 

public health to detect recent and rapid transmission clusters.4,11-13  

  



Supplementary Table 1. Attributes and attribute descriptions 

Attribute Attribute description 

Certainty of benefit 

Using HIV molecular epidemiology may help reduce HIV transmission. For 
example, the use of HIV molecular epidemiology could help identify gaps in 
prevention services or improve linkage to HIV care. We will consider the level of 
certainty regarding the evidence on the benefits of HIV molecular epidemiology. 

Data use 
communication 

Programs that use HIV molecular epidemiology may differ in how they inform 
individuals about the use of their personal data, including their HIV sequence 
data. We will consider three communication approaches that vary by how 
personal they are. 

Type of HIV 
transmission 
inference 

Programs using HIV molecular epidemiology can make different types of 
transmission inferences. The type of inference depends on the data used in the 
analysis. This includes the kind of HIV molecular sequence data and additional 
data such as demographic, behavioral, clinical and laboratory data. We will 
consider three types of transmission inferences based on how personal they 
could be. 

Depth of HIV 
sequence sampling 

Proportion of persons living with HIV in a given region with viral sequences 
available for analysis. The depth of sampling may influence the detectability of 
networks experiencing rapid HIV transmission. We will consider three levels of 
sampling depth. 

Risk of stigma 

HIV-related stigma refers to having negative attitudes and beliefs about persons 
living with HIV or who engage in behaviors that may increase their chances of 
acquiring HIV. Programs using HIV molecular epidemiology could increase HIV-
related stigma depending on how they report or act on results. Increased stigma 
could discourage people from seeking health care. We will consider three levels 
of added risk of stigma. 

 

  



Supplementary Figure 1. Comparison of preferences for researchers and public health 
practitioners for ways to improve MHS 
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