BACKGROUND

« Adolescents (youth 13 to 24 years old) represent a significant proportion of
new infections in the United States.(¢9-1.2)

< Phylogenetic analyses of HIV gene sequences can be used to identify viral
transmission clusters.©9-3.4)

« These clusters can be examined to infer risk factors for ongoing HIV
transmission or increased relative infectiousness.(©9-5)

AIM: Describe factors associated with HIV transmission in Seattle adolescents

METHODS

Partial HIV pol sequences (from 610 to 1080 bp in length) were obtained
from the UW Clinical Virology Laboratory between 2/2000 and 3/2013.

Clinical data linked to each pol sequence were abstracted from the UW
HIV Information System and retrospective chart review.

Demographics (age, sex, race), HIV transmission risk (self-reported), and
housing status (including homelessness) recorded at the time of first HIV
genotyping for drug resistance were abstracted from medical charts.

.

Adolescents were classified as 13-24 years old at the time of first HIV care
or earliest observed HIV-related data.

We reconstructed maximum likelihood phylogenies using FastTree® within
Geneious V. 8.0.5.(7) (with & wiout sites associated with drug resistance mutations)

.

Clusters were identified using ClusterPicker®) (sequences with a shared ancestral
node, FastTree support value >95%, and maximum pairwise genetic distance <1.5%)

Characteristics of individuals found in any cluster were compared to those
of non-clustering individuals using logistic regression.

Table 1. Odds ratios for sequences in versus not in clusters

In Cluster Univariable Multivariable?

Characteristic

Sex
Total 1960 | 100 | 169 | ©
Female 281 | 14 | 18 | 6 | Ref. - - Ref - -
Male 1665 | 85 | 151 | 9 | 146 |0.88.242] 15 070 [033,148| .35
Male to female®| 14 | 1 0 [ - - - - - -
Age Group
Adult 1583 | 8L | 134 | 79 | Ref. - - Ref - -
Adolescent 374 | 19 | 35 | 21 | 111 [075163| 61 109 [0.73,161] .68
Race
White 1231 | 63 | 122 | 10 | Ref. - - Ref. - -
Black 375 | 19 | 18 | 5 | 046 |028,076| 008 | 053 |032089| .02
Other® 180 | © | 12 | 7 | 065 |035120] a7 076 |040,141] .38
Unknown 174 | o | 17 | 10 | 098 |058,1.68] 95 114 | 066,196 | .65
Risk Group
373 | 10 | 17 | 5 | Ref - - Ref. - -
1DU® 206 | 11 | 14 | 7 | 153 [074,316| 26 152 | 072,318 .27
MSMe 987 | 50 | 102 | 10 | 241 [142,400| 001 | 258 |128521| .008
MSM/IDU 394 | 20 | 36 | 9o | 241 [116,382| .01 218 | 102,468 | 045

# Multivariable model included sex, age group, race and risk group as covariates. ® There were not enough patients
categorized as male to female transgendered to include in either model. < “Other" race includes Asian, Black African,
Hawaiian, Pacific Islander, Multiracial, and American Indian. ¢ Heterosexual group includes those infected by transfusion and
other (non-IDU, MSM or MSM/IDU) means. ¢ IDU: Injection drug use; MSM: Men who have sex with men

Adolescents

RESULTS

Transmission Clusters

The dataset included 3,118 total HIV-1 pol
sequences from 1,960 individuals, including
374 adolescents.

Majority were subtype B infections (96%).

72 total clusters were identified, representing
168 individuals (8.6% of all individuals)

(Clusters were identified using 2 phylogenies,
reconstructed using alignments composed of: 1. only the
first sequence collected from each individual; and 2. all the
sequences collected from each individual; all clusters from
both phylogenies (24 overlapping, 48 non-overlapping)
were included in subsequent analyses.)

Most common cluster size was 2 individuals
(range, 2-6)

MSM and MSM/IDU were significantly
positively associated with clustering. Black
race (African-American race, rather than
African-born individuals) was significantly
negatively associated with clusters (Table 1).

Removing amino acid sites associated with
potential drug resistance mutations did not

significantly alter these results (topological
relationships remained the same, but slightly more clusters
were identified using the previously defined thresholds).

Adolescents were 79% male, 51% MSM, 8%
IDU, and 21% MSM&IDU.

30 clusters were identified that included =1
adolescent (adolescent clusters).

ese clusters are shown in red in the
geny.

Within an adolescent cluster, the median age
at HIV genotyping (pol sequencing) for
adolescents and other individuals was 24
years (IQR: 22, 28) and 35 years (IQR:
28,42), respectively (Table 2).
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Table 2. Distribution and characteristics of HIV-infected individuals from Seattle that are
placed within a phylogenetic cluster that contains at least one adolescent.

Patients in clusters with 21 adolescent® Patients in : :
. Patients not in
S T clusters with clusters
Adolescents” Other* All no adolescents
AGE, years (median, IQR) 22.5(21,24) 32(27,40) 26.5(23,35) 35(29,42) 32 (26,38)
S 34 52 @ 97 1791
Male 29 (85) 50 (96) 66 (92) 85 (88) 1514 (85)
Race’ 32 50 66 84 1634
White 27 (84) 42 (84) 57 (84) 65 (77) 1109 (68)
Black 4(13) 4(8) 7 (10) 11 (13) 357 (22)
Asian 1(3) 3(6) 2(3) 3(4) 43 (3)
HIV Risk Group’ 34 52 : 72 97 1791
Heterosexual 3(9) 4 (8) 7(10) 10 (10) 356 (20)
DU 3(9 3(6) 5(7) 9(9) 192 (11)
MSM 24 (71) 37(71) 48 (67) 54 (56) 885 (49)
MSM/D! 4(12) 8(15) 12117 24 (25) 358 (20)
Homeless' 3(14) 11 (21) 7(14) 3(5) 77(8)

" number of patients, (%), unless otherwise specified

~ Adolescents included patients without perinatally acquired HIV who were 13-24 years of age at time of first HIV care

* Characteristics for other individuals in adolescent clusters were counted once per adolescent, such that demographic
for 8 individuals (4 and 4 adults) in “Other” column were counted twice.

CONCLUSIONS

» As described in previous work(€¢-9.10) the Seattle HIV epidemic is driven
mainly by the MSM risk group. In this phylogenetic analysis, MSM and
MSM/IDU individuals were significantly associated with clustering
(ongoing HIV transmission).

» Adolescent individuals were not frequently found in phylogenetic clusters
with other adolescents, but rather in clusters with adults.

* The Seattle MSM community may benefit from new prevention strategies
aimed at age-discrepant pairs.

» Further work aimed at understanding the risks of HIV transmission among
Seattle adolescents is needed.
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