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Failure of Dolutegravir First-Line ART with Selection of Virus
Carrying R263K and G118R

To THE EDITOR: The human immunodeficiency
virus type 1 (HIV-1) integrase inhibitor doluteg-
ravir is recommended in treatment guidelines
as first-line therapy for HIV-1 infection and is
characterized by high antiviral potency and a
high genetic barrier to the emergence of resis-
tance. Few cases of virologic failure of doluteg-
ravir first-line therapy have been reported, but
the relevance of resistance-associated mutations
in these cases is unclear.? Here, we describe a
case of virologic failure in an HIV-l1-infected
patient who had not previously received anti-
retroviral treatment (ART) and who was receiv-
ing emtricitabine, tenofovir disoproxil fumarate,
and dolutegravir, with the emergence of the do-
lutegravir resistance-associated mutations R263K
and G118R.

A 27-year-old man who has sex with men who
was infected with HIV-1 subtype F was admitted
to the hospital with advanced HIV-1 infection, a
viral load of 1.4x10° copies per milliliter, a CD4
cell count of 22 per cubic millimeter, and Myco-
bacterium tuberculosis coinfection. Treatment with
emtricitabine, tenofovir disoproxil fumarate, and
dolutegravir was initiated, with a response indi-
cated by a 3-log decline in viral load within the
first 3 weeks of hospitalization and a slow recov-
ery of the CD4 cell count. Disseminated tuber-
culosis, including tuberculous pericarditis, was
diagnosed, and treatment with isoniazid, rifabu-
tin, ethambutol, and pyrazinamide was initiated
1 week after the start of ART, supplemented with
prednisolone when immune reconstitution in-

N ENGLJ MED 381;9

flammatory syndrome (IRIS) was diagnosed (Fig.
1A, and the Supplementary Appendix, available
with the full text of this letter at NEJM.org).
After the patient was discharged from the
hospital, his viral load increased to 311,894 cop-
ies per milliliter, which was initially interpreted
as resulting from a problem with adherence.
During subsequent therapy, the viral load de-
creased to approximately 500 copies per milli-
liter, but viral suppression below the limit of
detection was not achieved. A resistance analysis
conducted 8 months after therapy initiation
revealed the emtricitabine resistance—associated
mutation M184V and the dolutegravir resistance—
associated mutations G118R and R263K. Retro-
spective resistance analyses showed that resis-
tance-associated mutations were detected at
baseline only at very low frequencies (<0.2%);
however, R263K was present at a frequency of
64.1% by week 8, during the first viral rebound,
and the G118R mutation was present at a frequency
of 23.0% by week 15 (Fig. 1B). The mutations
associated with dolutegravir resistance were de-
tected at different frequencies by means of ultra-
deep sequencing, which indicated that evolution
of distinct variants within the quasi-species was
occurring, a finding consistent with the pres-
ence of distinct resistance pathways.> The ART
drug levels were mostly adequate during treat-
ment for tuberculosis. In line with the doluteg-
ravir prescribing information and previous ob-
servations, the insufficient levels of dolutegravir
at weeks 3 and 26 seemed not to be related to
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R263K 0.00 0.00 64.1 82.9 69.8 99.4 99.2 69.2 30.4

drug interactions with rifabutin.* After switching
combined ART to emtricitabine, tenofovir diso-
proxil fumarate, rilpivirine, and darunavir—
ritonavir, stable viral suppression was achieved
and therapy for tuberculosis was successfully
completed.

Resistance to dolutegravir, even in patients
who have not previously received ART, can occur
and should be considered in the context of an
inadequate response to ART. Risk factors like
infection with a non-B subtype of HIV-1,? a high
viral load and low CD4 cell count,’ insufficient
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adherence to ART, and coinfections influencing
drug levels may facilitate the selection of doluteg-
ravir-resistant variants — in this case, variants
carrying R263K and G118R.
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Figure 1 (facing page). Clinical Course of First-Line
Therapy Failure with a Dolutegravir-Containing Regimen.
Panel A shows human immunodeficiency virus type 1
(HIV-1) viral loads, CD4 cell counts, and drug levels in
plasma. First-line antiretroviral treatment (ART) was
initiated with emtricitabine (FTC), tenofovir disoproxil
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fumarate (TDF), and dolutegravir (DTG) with a viral load
greater than 10° copies per milliliter and a low CD4 cell
count. CD4 cell counts and viral loads are shown in the
top graph, and levels of the ART drugs are shown in the
bottom graph. The mean reference trough levels (Cy,y)
are indicated by the corresponding colored dashed lines
(DTG, 1110 ng per milliliter; FTC, 90 ng per milliliter
[range, 20 to 160]; TDF, 100 ng per milliliter [range, 20 to
180]). After a 3-log decrease in viral load within the first
3 weeks of treatment, the viral load had rebounded by
week 8 and subsequently decreased to less than 1000 cop-
ies per milliliter by week 15; however, viral suppression
to below the limit of detection (LOD) was not achieved.
Tuberculosis treatment was started with isoniazid (H),
rifabutin (RFB), ethambutol (E), and pyrazinamide (2)
1 week after ART initiation, was reduced to isoniazid, L
rifabutin, and ethambutol in week 15, and finally con-
tinued with isoniazid and rifabutin from week 22 to the
end of treatment, approximately 60 weeks after the start
of therapy. Immune reconstitution inflammatory syn-
drome (IRIS) with severe pericardial effusion, diagnosed
in week 3, was managed by emergency pericardiocen-
tesis and treatment with 60 mg of prednisolone that
was gradually tapered over 8 weeks. Resistance analy-
sis revealed resistance against FTC (M184V and M184l
mutations) and DTG (R263K) in week 8. In addition,
the DTG-specific G118R mutation increased substan-
tially in frequency by week 15. By week 35, the viral load
had increased again, and ART was switched to FTC,
TDF, rilpivirine (RPV), and ritonavir-boosted darunavir
(DRV/r); the response to this regimen was adequate
(i-e., viral load decreased to below the limit of detection
of 50 copies per milliliter). Panel B shows the results of
the resistance analysis of target genes by next-generation
sequencing. HIV resistance analysis was performed as
part of the RESINA (Primary Drug Resistance in Treat-
ment Naive HIV-Infected Patients) study before ART
initiation (week 0) and at the time of virologic failure,
when viral loads increased after an initial decline, and
was performed retrospectively for the analysis of resis-
tance evolution for all available plasma samples. The
first detection of HIV-1 with resistance against TDF, FTC,
or DTG is shown in red. All resistance analyses were
performed by next-generation sequencing with Illumina
MiSeq technology. ND denotes not determined.
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