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We report a hemodialysis MDR HIV-infected patient switched to fostemsavir with lenacapavir plus lamivudine for more than
a year. She maintained a suppressed viral replication and did not present any clinical or biological drug-related side effects. The
combination of lenacapavir plus fostemsavir looks promising in terms of safety and efficacy even in patients with end-stage renal
disease awaiting renal transplant. Both drugs are first in class ARVs so that there is no cross resistance with previous drugs,

maintaining their efficacy against MDR HIV.

1. Introduction

HIV-infected patients with end-stage renal disease (ESRD)
have limited therapeutic options, even more if they harbor
antiretroviral (ARV)-resistant HIV strains. Lenacapavir (LEN)
[1] and fostemsavir (FTR) [2] are two recently approved ARV
combining activity against multidrug-resistant HIV, a possible
administration in patients receiving hemodialysis or peritoneal
dialysis, and a manageable drug-drug interactions (DDIs), for
example, with antirejection medication in the case of renal
transplantation. They have no cross-resistance with previous
ARV classes and could be administered together, without
anticipated mutual DDI.

Fostemsavir (FTR) is a first-in-class prodrug metabo-
lized to temsavir (TMR) by alkaline phosphatase on the
luminal surface of the small intestine. It binds to the gp120
subunit of HIV-1, thus preventing viral attachment and
cellular entry [3]. Temsavir pharmacokinetics may be af-
fected by drugs inducing or inhibiting P-glycoprotein,
CYP3A enzymes, esterases, and/or breast cancer-resistant

protein (BCRP) [4]. However, pharmacokinetics (PKs) in-
teraction studies with other ARV (ritonavir, cobicistat, and
NNRTI) showed no significant changes in TMR concen-
trations when coadministered with strong inhibitors or
moderate inducers of CYP3A4, P-gp, or BCRP [4]. On the
contrary, TMR has no effect on CYP3A4 and anticipated
weak DDI with other drugs including tacrolimus [5]. TMR
may increase the level of certain direct anti HCV drugs by
organic anion transporting polypeptide (OATP)1B1/3 in-
hibition. TMR PK is not altered in ESDR patients including
those on hemodialysis [6].

Lenacapavir (LEN), a first-in-class drug, is an HIV
capsid inhibitor. It interferes at multiple stages, thus dis-
rupting the viral multiplication cycle with a prolonged
duration of action [1]. Lenacapavir is administered with an
oral induction phase followed by a maintenance sub-
cutaneous dose every 6 months. No dosage adjustment of
lenacapavir is recommended in patients with mild, mod-
erate, or severe renal impairment. There are no data in
patients with ESRD. As LEN is highly protein bound, no


https://orcid.org/0000-0002-0522-9686
mailto:philippe.clevenbergh@chu-brugmann.be
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2023/8865265

Case Reports in Infectious Diseases

'snoaueinoqns :HS I)Irur/sardos ;qui/do ‘urqodoway :qy ‘esejeydsoyd aurey[e 1y q JIUN [EUOT}BULIUT
‘] 9eI UOLeI[J JTB[NISWO[S Pajewunsd N JH? ‘SisA[erp [eauoirrad :(d ‘SISA[RIPOWAY ((JH "I[qB[IEA. 10U J[NST i— DOULISISAI [dAI[-MO[ [enudjod :d§ 9[qudoosns :g 0oue)SISAI [9AI[-YSIY 1y DIULISISIT J)LIPIULID)
-UT ] ‘9OUB}SISAI [AJ[-MO “TT[ I0JIqIyul aseajord :Iq ‘s1031qryur dsejdLIosuer) 9sI0AI dpISOONU YN SI0JqIYuT ase)dLIosueI) 3SI9AI IPISOONU-UOU [YNN FT0NqIYUI IdJsuer) puers aserdajur ;[ TSN

(%10 ddd) (%L1 ddd)
I PYOXD 3 Y00

(ordfyouayd) asn HYDXD

(DAN) doTiAeIRI
$4031Q1Y U1 JUIUYIDITY

N NI A A S S — — — — — (TVY) TaeISayey
I I I I S S — — — - - (DAH) aeISayAlg
ds ds ds ds S S — — — — — (D1q) Mae1samoq
TII TII T1I TI1I S S — — — — - (gvD) 11aeisajoqe)
ds ds ds ds S S — - — — — (D19) Haridaiorg
LLSNI

A A d A d - - A A S A (1/Ad L) naeuexdiy,
d A d A d — — A A S p| (1/ADS) 1aeumbeg
A A d A A — — A A S 4 (4/) TaeuOIg
A A d A A — — A A S d (AIN) TaBULPN
A A d A d — — A A S A (1/AdT) maeurdo
A A d A d — — A A S ¥ (1/AQ1) TaeuIpu]
a A d A A — — A A S 4 (1/Add) Taeuardwesoq
q a a a TII — — TII TII S T1I (T/ANQ) Taeunreq
a A d A d — — A A S A (I/ALY) Taeueze)y
Id

q I a a \I — — S S S S (AQY) dutnardry
A A d A d — — S S S S (dAN) surderasN
I I il il Al — — S S S S (4.19) suLraeny
A A d A I — — S S S S (AdT) zuaxiaeyg
I TII A1 A1 ds — — S S S S (MOQ) sutiaeIoq
ILINN

d ds S T1I d — — il d I d (Ia.L) maojouay,
A A d S TI1I — — A T1I S T1I (D1d) surqeydLnuy
d 4 d I d — — A d d d (IaQ) sursouepiq
A A A1 Al A — — A A d | (IL¥Q) surpnaelg
d A I il A — — A A d k| (1ZVv) sutpnaoprz
A 1 a1 TII A — — A A I | (OgV) Taedeqy
d A A S TII — — A TII S T1I (DL¢) surpnarnueT
LLIN

165 €1 11 9¢¢ €8¢ €L1 €0T Wl 601 88% (177) 3umod Fao

(Tua/sardoo)

00202 00086€ 0002LS €96 00€¥€ 00€€9 000T€ 00000I<  00000T< 00029 peo] [PIIA
SATEWND 1202 £10T 9107 110T 0102 6002 800C 800C 2002 500T saep
: yIew 50 AeN 61 Ioquaydes 60 1990300 07 AM[ 9T Arenue( y1 Ioquiaydog ¢1 Arenue( 17 Arenue( [¢ IoqUIdd( 8T spdureg

oW} 0) uIpIodOe SIOUBISISAT [BIIA Y} JO UONN[OAY :] FTAV],



Case Reports in Infectious Diseases

uonejue[dsuern Teusy DLE+UId+NAT €207/80
AH ST 3eM T/ 01 x 56T sIvp3eld ‘Ip/3 6°Z1 :qH TW/NI 1T
(1OD TW/NITST *Vd TW/NLET 2D TW/NI LT LOD U/[W € D2 “Tp/3W [g OLe+Y LA+ NAT 0c> 6¢€ €202/L0
:opL104(S1) “Tp/Sw GOT :[0I93SA[OYD [830) 9¢’S DTYQH “IP/SW 06T :250on[D)
aH ¢S IYSem T/ 01 x 6¥1 s193ed [p/3 T :qH TW/NIST
“1OD TW/NI9TTVd TW/AIFI LD TW/NI8T 210D U/[W § 21D “Tp/3w g5 OLe+ LA+ NAT 0c> 88¢ o/t
:0pLIOATSLIL, “Tp/3W GTT :[012)S3[0YD [€30] “%F'S DTV qH “Tp/FW 96T :9s00n[D)
AH ¥ s'€s IWBPMTH/ 0T X FHT s19pre[d /3811 aov Swez DLE+aAld
‘qH TW/AIPT 219D TW/NIZIT Vd TW/ALTT A1dD TW/AIST 210D ‘Ur/[w g 8w 009 Y.Ld +A[renuuerq Tw g /3w g ¢9¥ Jo suondfur 0c> 98% 20t/90
NMAD? “Tp/Sw§, :opr1ook[S1n) “Tp/Sw £1T [0I21S3[0YD [e303} “Tp/Sur 78 :9500n]5) SNoauLINOQNS 7 UAY) skep § IoA0 asop Juipeo] [e10 NI
AH 68y IYSPM T 0T x 81 s3v3e[d ‘[p/39°01 :qH Tw/NI LT
(1LOD TW/NIS0T :Vd TW/AI LT ZLdD TW/NI8T ZLOD UlW/[W§ Y13 “Tp/Sw g I1ae1Z)n[op 3s0p Y31y “I/IAeUNIEp 350P YSIY ‘QUIPNAIWE] OOIIABIRIA 8¢c¢ (Ya4 1202/01
:0p112041S11) “Tp/Swi 86 :[0IISIOYD €30} ‘0% T'9 DTV qH “Tp/SW 0¢T :9500N[D)
2A0Qe UMOYS s}[nsax :3unsay aoue)sisar ordAjouad 1707/€0 Suresunoo + justuiear) swes Jo uondwnsar QOUIIIYPeUON 00202 16S 1202/€0
dH 0202/20 apnaanjus doig LE 9s¥ 0202/60
01 x 02 siopred oS €01 PIS6E A4 e . aueiBayn[op as0p ySny y/naeuniep
€ ‘$39193e1d “IP/3 €' 0T:QH TW/NI 61 -1DD TW/N19TL *Vd T™M/NI19 ~LdD 2S0p YSI] OUIPNAIUIE] DOIARIEW GPIIIANJUD G 0> 0LS 0202/%0
TW/NI0T ;LOD UIW/[W 9 N IO “Tp/SW 9/ :[0123S3[0YD [€30} “Tp/3W 86 :9500N[D)
“T11/,01 % 8¢ :s10p21eld “[p/3 m.mw_wxﬁww\mmmwwwww W/N1689 :Vd TW/NI LI HIACIBANIOP 250p ALY “4/tAvunITD 0z> 85 6107/60
. € - g N LR o7 ) 3s0p YSIY QUIPNATWE] DOIABIEW OPIMIANJUI DS
11D TW/NI 4T 110D “UIW/TW § DD YN :[0193$[0Y [e303 “Tp/Swr 11 :9509n]5)
ad s IYSem T/ 01X 9 T
ssppIe[d p/8T0T :qH TW/NI SE Z1OD TW/NI60T Vd TU/NI6 J1dD TW/NI0T 8107/ 11a0joudy doys wap] 0c> 8¥¢ 810T/%0
;10D “UIW/[W G YD “Tp/SW HET :[0I1S[0YD [30) “Tp/SW O¢T :9500N[D)
s BB 0z ﬂ&d%%ﬂ%@ﬂ@% et v W/N109T :LdD HARAEAN[OP 250 UBIY “I/HXPUNIE 250P Yy 0z> 6L L10T/T1
. . ' . ; . . QUIPNATUIR] ‘ITAOJOUS] DOIIABIBW OPNIIANJUD DS
/N1 2T -LOD “UI/[UW 9 D3 “TPp/3W ¢ T [0I2ISA[OYD [830} TP/SW $ZT :9500n[D)
ad M ysy ySom Taexdainjop asop ydry
“11/:01 x €8¢ ‘s19p21e[d “Ip/8 ¢'6 *qH TW/NITIT “LOD TW/NI 68T “Vd TW/NI 8T “1/I1ABUNIED 3SOP YSIY ‘QUIPNATUIE] ‘TAQJOUD) DOIIARIEUL o€Vl Ly £102/90
J1dD TW/NI9T “LOD “UI/[W / D VN [0193S3[0Y [8303 YN 95001 OPIIIANJUD DS Aq PIMO][0] [6] 19UTBISOJ YIIM UONINPU]
ad sy 9ySem
.Ax\moﬁ x 78 s1p¥e[d Ip/39°9 :qH TW/NI TF :LOD TW/NIZ0T *Vd TW/NI6 1LdD SUIPNATWE[ “JIABUOILI/IIABUNIR(] 000'86¢ ¢l L10T/S0
TW/N19Z 2 LOD “UI/[W £ 2D “Tp/FW H] [0193$2[0YD [€10} “Tp/BU €6 25090
(/o) (17/s1129)
Anstwaydorg uounday DEO[ENA P e

*£30)s1Y BJep [ed130[0Iq PUE JUSUINEAT) [EIIACIIRINUY 7 TILV],



effect of hemodialysis (HD) is expected. It is mainly cleared
unchanged in the stools, with less than 1% excreted by the
urine. It is a substrate of P-gp, UGT1A1, and CYP3A; hence,
inducers or inhibitors of those enzymes seriously affect the
PK of LEN. LEN itself is a moderate inhibitor of CYP3A
affecting coadministered medication [7]. There is a potential
increase in several drugs’ levels, including tacrolimus.

There is no report of the use of LEN in association with
FTR in ESRD HIV-infected patients in terms of efficacy and
safety. We report here the first HIV-infected hemodialysis
patient treated with LEN/FTR/lamivudine.

L.1. Ethical Aspects. The patient has given her written in-
formed consent for publication. Lenacapavir is available
through a compassionate access program by Gilead.

2. Case Report

This is a 35-year-old woman, vertically infected by HIV-1,
in CDC stage C3 (esophageal candidiasis and disseminated
TB). There is no HBV or HCV coinfection. She received
sequentially all available ARVs since her early childhood
and developed treatment failure due to multiresistance
associated with bursts of nonadherence. Furthermore, the
patient developed HIV-associated nephropathy with ESDR
requiring peritoneal dialysis (09/2016) and hemodialysis
(09/2020), awaiting renal transplantation. The patient was
transplanted in August 2023. Other comorbidities are
secondary hyperparathyroidism, pathological hip fracture,
and abacavir allergy. Her cumulative genotypic resistance
profile (dated 03.2021) combines all the resistance-asso-
ciated mutations observed over time (Table 1). They were
for NRTI 41L, 67N, 69D, 70R, 184V, 215F/V/L, 219Q; for
NNRTI, 103N, 138A, 1791, 181C, 225H; for PI 101/F, 111,
20R, 321, 33F, 43T, 54V/L, 74P, 84V, 90M; and for INSTI
97A, 143R [8] (Table 1).

3. Discussion

We report an ESRD MDR HIV-infected patient switched to
FTR with LEN plus lamivudine for more than a year. She
maintained a suppressed viral replication and did not
present any clinical or biological drug-related side effects
(Table 2).

There is no switch study using FITR or LEN in virally
suppressed HIV-infected patients or a study combining
these two drugs yet. However, in our patient, the number of
daily tablets dramatically dropped from 7 to 3 combined
with biannual subcutaneous injections. Two drugs regimens
are now common in order to avoid NRTIs or boosted-PI
[10]. LEN plus optimal backbone ARVs (OBR) has shown
superior virological efficacy compared to other regimens, in
particular FTR+ OBR, in heavily treatment-experienced
(HTE) patients failing their regimen [11]. As experienced
by our patient, the most prevalent side effect of LEN is
injection site pain and induration. TMR is associated with
metabolic abnormalities (glucose and lipid levels) in 4-5% of
the patients. Decrease in GFR in some patients did not
appear to be FTR related. Our patient did not experience
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significant changes in liver enzymes, glucose, or lipid levels.
After subcutaneous administration, LEN has a half-life of
8-12 weeks, the first real long-acting ARV. Search for
companion drugs to coadminister with LEN is in progress,
like the ultra-long-acting parenteral prodrug formulation of
dolutegravir [12]. A biannual subcutaneous two drugs’
regimen could be a true game changer for adherence [13].
Costs and drug’s availability remain an issue. A preprint has
previously been published [14].

4. Conclusion

The combination of lenacapavir and fostemsavir is a viable
treatment option for highly treatment-experienced patients
either as a rescue regimen or as a switch regimen. It de-
creases the pill burden and the potential for drug-drug
interactions. Lenacapavir and/or fostemsavir appear to be
safe in end-stage renal disease patients including those on
hemodialysis. Metabolic side effects and effect on weight
have still to be evaluated. Prospective studies using this
combination are required as rescue, switch, or even first-line

therapy.

Data Availability

The data used to support the findings of this study are
available on request from the corresponding author.
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