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Background

e Success of HIV-1 antiretroviral therapy was threatened by non-nucleoside reverse-transcriptase inhibitor e—
(NNRTTI) resistance prevalence reaching 10-15% of pre-treatment HIV-1 cases in many countries.! N- Districts

- The WHO changed the first-line regimen to tenofovir / lamivudine / dolutegravir (TLD) in 20109. B Kampala

» Dolutegravir is an integrase strand transfer inhibitor (INSTI) and has a high genetic barrier to resistance.2 5 oo

« HIV-1 subtypes A, and D predominate in Uganda. Less is known about the background prevalence of INSTI
mutations in these subtypes compared to subtype B which predominates in Europe and USA. Understanding the
pattern of mutation prevalence will help predict the trajectory of population dolutegravir resistance.

RESEARCH QUESTIONS
What is the baseline prevalence of HIV-1 INSTI mutations in the subtypes found in Uganda?
What is prevalence of ART resistance in Uganda which could compromise the TLD regimen?
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* 1106 HIV-1 pol gene sequences analysed. Samples collected 2007-2017 by the PANGEA consortiums3# (Figure 1) Sy
plus 60 samples from 1986.5 668 near-full length integrase sequences included in gene-specific analysis. -

« MAFFT alignment and sequence editing in Geneious Prime 2023.1.2. Subtyping using Context-based Modeling
for Expeditious Typing®, REGA HIV-1 Subtyping Tool — Version 3.07 and Subtype Classification Using
Evolutionary Algorithms (SCUEAL)3. SCUEAL used for recombination breakpoints. 30°E 3°E 32°E 33°E 34°E
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« Resistance testing using the Stanford University HIV Drug Resistance Database HIVdb Algorithm version
0.4.1.9 Drug resistance mutations classified as major (alone reduce susceptibility to > 1 drug) or accessory.

Figure 1: Map of Uganda showing location of sampling.

Results
1. Increasing prevalence of NNRTI resistance 3. Some INSTI mutations varied with subtype

A B Subtype
[E92 ] E138[N155)" — A1

0.6- (n=60] [n=9] [n=7)(n=136[n=27] [n=82)(n=339|[n=54|(n=198]n=118] % 0.6- (n=60] [n=9] (n=7)(n=136[n=27] [n=82)(n=339 |[n=54 |[n=198]n=118) /////// 7 A/// /IL&I////////// D
| | | I | |

4200 4400 4600 4800 5000 5200
0.4- 0.4- Genome position(bp) Mutations

L74M
T97A
TI97A, L74M

o
N

G163R/K

&
e

Proportion of sequences with NRTI resistance

1986 2007 2008 2009 2010 2012 2013 2014 2015 2016 1986 2007 2008 2009 2010 2012 2013 2014 2015 2016

C D

Proportion of sequences with NNRTI resistance

0.6- (n=60| [n=9] [n=10][n=145| n=27 | n=113[n=354 | n=59 | n=200[n=118| & 0.6- [n=59) [n=8 ] [n_=_6][n=113][n=27][n=72][n=207][n=43][n=110][n=22]

S153A
*Proportion of resistant sequences likely 2950
o e v T97A, S153A
represents background variation as INSTIs | E92
0.4- 04- not widely used in Uganda at this time - TOTA, L74M

RN NN Y
N N RS

== T97A
TI7A

E92G, T97A

TO7A, L74M

E92G
E138K

]
1 , |
| ]
| 1 E92G
_—_——,, .
0.2- % 1 | E92G
]
1

* . ] | E157Q
;‘ T97A
1 T97A. E157Q
E157Q
uls £l T97A
1 E92G
- l i
1 1 S
0.0- 7 | T97A

v J
1 1 1 ] ] 1 1 1 1 1 _,;:/; T97A
Year Year , 1b:ti

Time
2012

1986 2007 2008 2009 2010 2012 2013 2014 2015 2016

Proportion of sequences with protease resistance
Proportion of sequences with INSTI resistance

2010

Figure 2: Trend in proportion of sequences with > 1 drug resistance mutation stratified by drug class. NNRTI 1

resistance shown in panel B and INSTI resistance in panel D. Confidence intervals shown in blue. =
Nucleoside reverse transcriptase inhibitor (NRTI), non-nucleoside reverse transcriptase inhibitor (NNRTI), integrase strand transfer inhibitor (INSTT) . 1 —
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altered viral fitness in combination with chronologically on the y-axis. Genome position on the x-axis with location of mutations
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other mutations. Subtype dependent indicated in the top panel. Each row represents a separate sequence. The colour indicates the

E92G 26 3.9 9 3.6 9 3.7 2 3.2 subtype at that point on the genome. Mutations in the right hand column.
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FUTURE QUESTIONS
Will dolutegravir resistance evolution vary with subtype?
What will be the trajectory in an era of increased usage?

Table 1: Number and proportion of sequences with INSTI reduce susceptibility to all INSTIs.*3

mutations stratified by subtype (A,, D, and A,/D recombinants).
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