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Features of HIV Infection in the Context of Long-
Acting Cabotegravir Preexposure Prophylaxis

TO THE EDITOR: The results of the HIV Preven-
tion Trials Network (HPTN) 083 and 084 trials
(ClinicalTrials.gov numbers, NCT02720094 and
NCTO03164564, respectively) showed that long-
acting injectable cabotegravir (CAB-LA) was su-
perior to daily oral tenofovir disoproxil fuma-
rate—emtricitabine in the prevention of sexual
transmission of human immunodeficiency virus
(HIV). In these trials, we observed an altered
presentation of acute HIV infection in the con-
text of CAB-LA preexposure prophylaxis (PrEP),
which we term “long-acting early viral inhibition
(LEVD).”»

Emerging data suggest that the laboratory
and clinical presentations of HIV infection in-
volving LEVI may be different from those of
classic acute HIV infection (Fig. 1; see also the
Supplementary Appendix, available with the full
text of this letter at NEJM.org). Cases involving
LEVI are characterized by a low or undetectable
HIV viral load and diminished or delayed anti-
body production and are usually clinically silent.
Levels of HIV antigens, antibodies, RNA, and
DNA are often near the level of detection of
available assays; these assays may revert from
reactive, indeterminate, or positive to nonreac-
tive or negative — findings that make the con-
firmation of HIV infection challenging.’

In the HPTN 083 and 084 trials, 41 HIV in-
fections were identified among 3446 partici-
pants who had been randomly assigned to re-
ceive CAB-LA. In 17 of the 41 participants (41%),
detection of infection was delayed when an HIV
rapid test and an HIV antigen and antibody test
were used for screening. In total, 14 of these 17
participants had received at least one CAB-LA in-
jection and received an injection within 6 months
before or after the first visit at which they had
a positive HIV test (see the Supplementary Ap-

pendix). A total of 10 of the 14 participants had
integrase strand transfer-inhibitor (INSTI) re-
sistance, including all 6 participants with inci-
dent HIV infection that occurred with on-time
injections.

INSTI resistance often emerges early in the
course of LEVI.®> Among the participants who
had been designated as male at birth, INSTI re-
sistance was observed only in those in whom
HIV infection occurred within 6 months before
or after a CAB-LA injection?; these intervals may
be longer in persons designated as female at birth.
In patients in whom LEVI has occurred, HIV
RNA testing detects infection earlier than stan-
dard HIV screening assays and often detects in-
fection before INSTI resistance emerges.* How-
ever, false positive HIV RNA tests may also occur
when HIV RNA testing is used to screen for HIV
infection, and such findings can complicate
clinical management. False positive results can
create confusion and distress for patients and
providers when this testing is used to screen for
HIV infection, since it may be difficult to deter-

THIS WEEK’S LETTERS

1253 Features of HIV Infection in the Context

of Long-Acting Cabotegravir Preexposure

Prophylaxis

1256 Newborn Screening and Presymptomatic

Treatment of Metachromatic Leukodystrophy

1259 Sotorasib for Vascular Malformations Associated

with KRAS G12C Mutation
1260 Management of Insomnia

1262 Acute Abdomen in the Modern Era

N ENGLJ MED 391;13 NEJM.ORG OCTOBER 3, 2024

The New England Journal of Medicine

Downloaded from nejm.org at UNIVERSITY OF SCIENCE AND TECHNOLOGY OF CHINA on October 9, 2024. For personal use only.

No other uses without permission. Copyright © 2024 Massachusetts Medical Society. All rights reserved.

1253


https://www.clinicaltrials.gov/study/NCT02720094
https://clinicaltrials.gov/study/NCT03164564

The NEW ENGLAND JOURNAL of MEDICINE

A Classic Acute HIV Infection LEVI
Context No antiretroviral drugs Long-acting antiviral PrEP agent (prototype: CAB-LA)
Infection during PrEP
Onset New infection Initiation of PrEP agent during acute or early
infection
Fever, chills, rash, night sweats, muscle aches, . .
Symptoms sore e e srollen gk Minimal, varied, often no symptoms reported
Viral replication Explosive Smoldering
Viral load Very high Low or undetectable
. . Ultrasensitive RNA assay (often low or
Detection Ar)t|gen 'and ant|bod){ gssay,'RNA ERREpHS undetectable RNA, low or undetectable DNA,
(including less sensitive point-of-care assays) diminished or delayed antibody production)
Assay reversion Rare Common for many test types
Months (until breakthrough infection, drug clearance,
Duration 1-2 weeks (until antibody detection) or start of PrEP agent); can persist for months after
the antiviral agent is discontinued
Drug resistance No (unless transmitted) Yes (can emerge early when the viral load is low)
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mine whether HIV infection has occurred. False als, in which RNA testing is performed as part
positive results may also lead to unnecessary of the HIV testing algorithm at all scheduled
cessation of CAB-LA PrEP and unnecessary ini- trial visits.
tiation of HIV treatment. When interpreting HIV test results in persons
Current guidelines from the Centers for Dis- who are receiving CAB-LA PrEP, providers should
ease Control and Prevention recommend that recognize that a prolonged period of observation
HIV RNA testing be performed in persons re- with frequent retesting may be needed before in-
ceiving CAB-LA PrEP. We are evaluating the use fection can be confirmed or ruled out and that
of RNA testing to screen for HIV infection in delays in diagnosis may be associated with INSTI
participants receiving CAB-LA PrEP in the open- resistance, including resistance to dolutegravir and
label extensions of the HPTN 083 and 084 tri- bictegravir. Further research is needed to identify
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Figure 1 (facing page). Key Features of Classic Acute
HIV Infection and LEVI.

Panel A lists the key laboratory and clinical presenta-
tions of classic acute human immunodeficiency virus
(HIV) infection as compared with those of acute HIV
infection involving long-acting early viral inhibition
(LEVI). Panel B shows HIV viral load over time relative
to acquisition of HIV infection and administration

of preexposure prophylaxis (PrEP) in the absence and
presence of LEVI. In the absence of antiretroviral
drugs, classic acute HIV infection usually involves un-
constrained, explosive viral replication after infection,
with peak viremia occurring 7 to 14 days after infec-
tion. Classic acute HIV infection can be detected in the
first days of infection with the use of an RNA assay.
Antigen and antibody assays usually become reactive
12 to 15 days after infection. Antibody-based confirma-
tory and discriminatory assays usually become positive
approximately 1 month after infection. Antibody ex-
pression is associated with a rapid decline in viral load,
followed by establishment of a viral load set point.
With LEVI, HIV acquisition may occur before or after
the initiation of PrEP. HIV drug resistance (i.e., inte-
grase strand transfer-inhibitor [INSTI] resistance) often
emerges early in the course of LEVI, when viral loads
are low; additional resistance-associated mutations
may emerge over time before breakthrough infection
occurs. Further details regarding patterns of resistance
are provided in the Supplementary Appendix. As shown
in Panel B, breakthrough infection can occur with
on-time PrEP administration and with expected drug
concentrations (circled “1”), or it can occur after drug
administration stops and drug concentrations decline
(circled “2"). Drug can be detected after oral doses
(dashed arrow) or injections (solid arrows). In some
cases, breakthrough infection may not be observed
even when drug concentrations reach low levels (circled
“3"). Antibody-based confirmatory and discriminatory
assays often remain negative or indeterminate for long
periods and may still not be positive even 1 year after
HIV infection. CAB-LA denotes long-acting injectable
cabotegravir.

the most effective treatment regimen in persons
with breakthrough infection who are receiving
CAB-LA PrEP, to identify improved HIV screening
assays and algorithms for use in persons who are
receiving CAB-LA PrEP, and to determine whether
LEVI occurs with other long-acting PrEP agents.
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Newborn Screening and Presymptomatic Treatment
of Metachromatic Leukodystrophy

TO THE EDITOR: Metachromatic leukodystrophy
(MLD) is a lysosomal storage disorder charac-
terized by progressive neurodegeneration due
to a deficiency in the enzyme arylsulfatase A
(ARSA). This deficiency leads to the accumula-
tion of toxic sulfatides, primarily in the nervous
system.! The age at symptom onset and the se-
verity of neurodegeneration in patients with MLD
are related to the level of residual enzyme activ-
ity.> Presymptomatic treatment with autologous
hematopoietic stem-cell gene therapy (atidarsa-
gene autotemcel [arsa-cel]) for early-onset sub-
types and allogeneic hematopoietic stem-cell
transplantation (HSCT) for late-onset subtypes
are effective.>* Therefore, early detection and in-
tervention are critical for improving clinical out-
comes in patients with MLD, and newborn
screening could play an important role in man-
agement of the condition.

We report on screening, diagnostic testing,
and treatment decisions from a prospective study,
conducted from October 2021 through July
2023, in which newborn infants were screened for
MLD. This cohort study was performed in hos-
pitals affiliated with the newborn screening
laboratory in Hannover, Germany, and the Uni-
versity Children’s Hospital Tiibingen served as
the qualified treatment center (i.e., a medical
facility that has been certified as being able to
administer both types of MLD treatment).

Dried blood-spot samples from 109,259 new-
borns were obtained as part of the existing Ger-
man newborn screening program. A three-

N ENGL ) MED 391;13

tiered screening strategy was used, with
analysis of C16:0 and C16:1-OH sulfatide spe-
cies as the first tier. Samples with elevated sulfa-
tide levels underwent measurement of ARSA ac-
tivity (the second tier) and genetic sequencing
(the third tier) (see the Supplementary Methods
section in the Supplementary Appendix, avail-
able with the full text of this letter at NEJM.
org).?

Elevated sulfatide levels were detected in 381
newborns. Second- and third-tier testing showed
abnormally low ARSA activity and two pathogenic
ARSA variants (with presumed compound hetero-
zygosity) in each of three newborns (Fig. S1 and
Table S1 in the Supplementary Appendix). These
three newborns were classified as screen-positive
and were confirmed to have MLD. They under-
went clinical assessment and received treatment
at the qualified treatment center in accordance
with the proposed care pathway (Fig. 1). Predic-
tion of the MLD subtype on the basis of geno-
type and enzyme activity informed the treat-
ment plans (Table S2). The two infants with
predicted early-onset MLD received arsa-cel
therapy at the age of 12 months, and the infant
with predicted late-onset MLD was under medi-
cal surveillance at the time of this report and
was scheduled to undergo allogeneic HSCT at a
later age (see Supplementary Results). At the time
of this report, all three children identified by
newborn screening had reached all developmen-
tal milestones appropriate for their age (see
Supplementary Results and Table S3).
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