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Update on HIV-to-HIV thoracic transplant

* HIV D-/R+ heart transplantation
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D-/R+ lung transplantation
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Progress in advanced heart failure care and

in care for PLWH

1981 :
1985 :
1988 :
. . 1995 :
1994 : FDA approves first pulsatile LVAD (TCI HeartMate) for Bridge-To-Transplantation
2001 : First intentional HIV D-/R+ heart transplant performed, United States 2003 :
2003 : FDA approves pulsatile HeartMateXVE for Destination therapy
2007 :
2008 : FDA approves first CF-LVAD (HeartMate2) for Bridge-To-Transplantation
2010:
2009 : First case report HIV+ LVAD (Thoratec HeartMate XVE) , United States
2013:
2013:
2018 : FDA approves fully magnetically levitated CF-LVAD (HeartMate3) 2020:

2022 : First HIV D+/R+ heart transplant performed, United States

https://www.jhltonline.org/article/S1053-2498(23)01869-7/fulltext

First case series of AIDS reported by CDC

First blood test for HIV

National Organ Transplant Act amendment bans organ donors with HIV, United States

FDA approval of first protease inhibitor

Initiation of NIH pilot study of HIV D-/R+ kidney and liver transplantation, United States

FDA approval of first integrase inhibitor (raltegravir)
Case series of first deceased HIV D+/R+ kidney transplants, South Africa

FDA approval of dolutegravir, an interaction-free second-generation integrase inhibitor
Passage of HIV Organ Policy Equity (HOPE) Act, United States

HHS regulations amended to allow thoracic organ transplant under HOPE act, United States

<ENEEN Montefiore

Albert Einstein College of Medicine
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Current state of HIV D-/R+ heart transplant

* Currently 158 HIV D-/R+ heart /
transplants to date performed in US, /
iIncluding 2 heart-lung recipients E |

« Half of transplants performed at 16 :_ /
centers; most have performed none \

* The UNOS database reached this
number of D-/R+ kidney transplants "
in 2006 and D-/R+ liver transplants in /ﬁf’

2009 e ]

« Currently 30+ transplants/year
{EIEEN Montefiore

Albert Einstein College of Medicine
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HIV D-/R+ heart outcomes
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Iirrerence e Malignancy § - o—
i pe009
. e Acute rejection prior to primary ) ' T T e ' "
. Number at risk
H |gher rates discharge (38.7% versus 17.7%) iﬁw o e s az =
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: *"'ﬂ Ann Thorac Surg 2021 Mayllll(s) 1465-1471. Albert Einstein College of Medicine
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Does the current rate and pattern of
transplant meet the need?

VADs per year [11)
Living without advanced heart failure 54.4% 2,711
/ 90.0% 5,130,000  Need AHF Therapy, receive within a year®
Living heart failure (9] 0.87% 4,980 \
1.87% 5,700,000 Heart Transplantation per year [11]
HIV- / \ Living with advanced heart failure [10] Need AHF Therapy, don't receive 45.6% 2,269
99.6% 304,349,237 \ 10.0% 570,000 \ 44.1% 251,520
Living without heart failure \
98.1% 298,649,237 Do not need AHF therapy within a year
55.0% 313,500
VADs per year**
Living without advanced heart failure 54.4% 1
/ 90.0% 21,020  Need AHF Therapy, receive within a year**
Living with heart failure [1)** 0.87% 20 \

305,529,237 3.39% 23,356 \\ Heart Transplantations per|year**
HiV+ without AIDS [12] / Living with advanced heart failure** Need AHF Therapy, don't receive 45.6% 9
0.23% 689,000 \ 10.0% 2,336 44.1% 1,031

Living without heart failure \
96.6% 665,644 Do not need AHF therapy within a year
55.0% 1,285

HIV+ with AIDS [13]
0.16% 491,000

2 ' J Heart Lung Transplant. 2014 Sep;33(9):924-30. J“J 2SI, Monteflor e

Albert Einstein College of Medicine
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Does the current rate and pattern of
transplant meet the need?
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HIV D+ donors: what are the concerns?

Systolic Diastolic Premature coronary
dysfunction/HFrEF dysfunction/HFpEF artery disease

e Cumulative * Age e Cumulative
viremia e Traditional risk viremia
e Nadir CD4 count factors e Tobacco
e Nadir CD4 count? e Inflammation

e Specific ARVs?

Epidemiology. 2019 Jan;30(1):69-74. i_ o
J Am Heart Assoc. 2016 Jun 27;5(6):e003371. s EINSTEIN Monteflore

Albert Einstein College of Medicine
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H |g h preva lence e s o

Pub. year
<1996 5 425 — 19.37 (10.02,28.71)  0.19
1996-2004 5 1763 . - 20.34 (-6.71, 47.39)
>=2004 16 3674 ‘- 9.69 (6.59, 12.80)
Outcome Studies N Cases Provalence (95% CI) 12 (95% ClI) Study region
N, America/ Eur. 16 4307 — 13.77 (5.57, 21.98) 0.78
Africa 5 674 - 17.22 (7.08, 27.35) .
Asia 5 881 - 10.34 (7.16, 13.52)
i’:DA count
<a%0 7 829 e 11.67 (6.40, 16.94) 0.87
LVSD 26 5862 1294 . 12.30 (6.40, 19.70) 99% (98%, 99%) >=390 8 3513 - 13.91 (1.01, 26.82) :
% AIDS
<51% 6 1322 —e— 7.92 (1.67, 14.17) 0.03
DCM 17 3304 380 B T 12.00 (7.60, 17.20) 93% (91%, 95%) s p s i 2203 (1208,3508) .
% ART
DD (All) 20 3959 1265 —— 29.30 (22.60, 36.50) 96% (95%, 97%) <81% 5 1183 e 12.35 (4.91, 19.79) 0.06
>=81% 7 1730 - 4.86 (1.8, 7.84)
Stuay size
1 7 B = 11.60 (8.50, 14. % (73%,
0L Advenced) oy ™ 90520, 14.70) " %9 Ne= 129 13 1163 —.— 12.88 (8.05,17.71)  0.84
N>129 13 4699 - 14.45 (5.21, 23.69) .
PH 14 6779 1132 — 11.50 (5.50, 19.20) 99% (98%, 99%) Study quality
<8 14 2695 —— 19.40 (6.75, 32.06) 0.03
=8 n 3083 - 7.48 (4.19,10.77) 2
RVSD 10 1418 108 . 8.00 (5.20, 11.20) 70% (43%, 84%) .
Average age
<39 years 13 2838 - 20.37 (7.50, 33.23) 0.01
>= 39 years 1 2871 - 6.87 (3.53, 10.22) %
% Male
<75% n 2804 - 17.54 (3.79, 31.28) 0.29
' ' ' | r > 75% 13 2004 - 10.53 (6.77, 14.28)
0 10 20 30 40 :

Prevalence (%)

i =l =0
0 10 20 30 40 50

Prevalence (%)

JACC Heart Fail. 2019 Feb;7(2):98-108.
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Systolic and diastolic dysfunction in
women with HIV

7 g LV Systolic Dysfunction
Positive Association -
LV Systolic Dysfunction
Null Association
Women with HIV versus

Women without HIV

Women with HIV and

Null Associations
Decreased CD4+ T-Cell
Isolated LV Diastolic Dysfunction Z
Positive Associations
LV Hypertrophy
Isolated L.V Diastolic Dysfunction
LA Enlargement _
'LV Hypertrophy

Increased TR Velocity

Increased TR Velocity

Clin Infect Dis. 2023 Jan 13;76(2):210-2109.
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Most people with HIV have abnormal cardiac
MRI findings

* Myocardial fibrosis in 76% of asymptomatic PLWH compared with
13% of control subjects (P<0.001)

P EINSTEIN i
Circulation. 2013 Aug 20;128(8):814-22. L EINSTEIN MOnteflOre

Albert Einstein College of Medicine
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HIV D+/R- heart transplants in the ARV era

~
. Mild rejection treated with
Survived three years .
oral prednisone
@hite-:o Death due to non-adherence
2006 /
. )
Well-functioning graft four years-post transplant | Moderate rejection
Coronary allograft vasculopathy
/

Am J Transplant. 2011 Jun;11(6):1218-25. i‘ EINSTEIN M()ntefi()re

ATC 2016, abstract C292 Albert Einstein College of Medicine
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HIV D+/R+ transplant

* Two centers approved to
perform D+/R+ heart
transplants

<ENEEN Montefiore

Albert Einstein College of Medicine
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HIV D+/R+ transplant

« Our center established very strict donor criteria for our first D+/R+
transplant:
« Age<35
* Normal angiography
« Donor after brain death
» Short ischemic time

<ENEEN Montefiore

Albert Einstein College of Medicine
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HIV D+/R+ heart transplant

Pzeeurgzgggg 3 . Infection
Enterococcus superficia & S ical d
Renalreplacement bacteriuriaon Kidney . odurgical procedure
i therapy performed POD#44 transplant
HeartandKidney  from POD#4-26 due treatedwith surgicalsite
Transplantation to delayed renal nitrofurantoin wound
(HIV:+/+) PODH0 graft function and infection
Clostridioides noted in clinic
difficile on POD#72
Tracheostomy diarrheaon treatedwith 2
on POD#9 POD#46 days of IVand
with eventual treatedwith then a 2-week
decannulation oral course oforal
on POD#36 vancomycin ciprofloxacin
a :/‘J""T\.
o9 @ @ O &
I I l I I l
Days Septicshock 15 30 B Tancenedte. D B 0
from Serratia acute
marscecens rehabilitation Arbeiising
Pneumonia facilityon =
and POD#41with independenitly and
Bacteremiaon dischargeto dc::aglﬁaetlilo‘:\ uir:‘ng
POD#5treated Gastrointestinal homeon =7
witha14-day pjeeding dueto POD#69 "3"59'"%’;‘#;'5“" an
course of rectal ulcers
Cefepime  requiring7 units
of packed red
bloodcelson
POD#12

<ENEEN Montefiore

Albert Einstein College of Medicine

J Heart Lung Transplant. 2023 Mar;42(3):406-408.
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Work up of the HIV D+ donor

* Angiography indications for heart donors vary by center
« Age>40
* Hypertension
» Diabetes
« Tobacco
* Hyperlipidemia
« Family history of premature coronary artery disease
« Cocaine use

<ENEEN Montefiore

J Thorac Dis. 2021 Mar; 13(3) 1864—-1868. Albert Einstein College of Medicine
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HIV D+ donor evaluations

 The extent to which these criteria could be relaxed for future
transplants will need be determined

« Should HIV be an indication for, or affect the age limit for,
angiography?

<ENEEN Montefiore

Albert Einstein College of Medicine
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HIV D-/R+ lung transplant

* Currently 70 HIV D-/R+ lung transplants to date performed in US as
per the SRTR, including the two aforementioned heart-lung

transplants

 The UNOS database reached this number of D-/R+ kidney transplants in
2004 and D-/R+ liver transplants in 2005

* Well over half performed in last four years
* Four centers responsible for 50+% of transplants
» Recipient selection criteria an open question

ATC 2023, abstract 193 i MOIlteinl' e

Albert Einstein College of Medicine
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Equivalent survival in lung transplant
recipients with HIV

AnlWH
510
Follow up time - median days|1QR] 2700116800, 1054 00F 473 00{18300, 1064.00f Q=03
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Equivalent malignancy rate in lung
transplant remplents W|th HIV

eplnnt RUWH and RnL W Post-Tronsgiant infocd
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ATC 2022, abstract 357 Albert Einstein College of Medicine
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Increased rejection in lung transplant
recipients with HIV

Al s RN

io,,
B
k- RLWH RALWH P
5 04 Recipients with 21 episode of acute rejection requring changes in 1S 11(21.6) 100(196) 033
Recipients with acute rejection during index admission 7(13.7) 26 (5.1) 0,022
2 Recipients with two or more eplsodes of rejection 4(7.8) 19(3.7) 024
% 02
Q
00
0 1 2 3 a4 5
Number at Risk Immunosuppressant RnlWH RLWH p
n 47 440
- | 510 277 185 89 42 13 Corticosterioids 44 387 0.338
Basiliximab 41 361 0.373
Thymoglobulin 0 24
- 5% 19 13 7 1 1 Rituximab 1 2
Alemtuzumah 0 19
a 1 2 3 4 5

Cumulative Number of Recipients with at Least One Rejection

- ] 46 B B4 100 10
J S ST U ' Montefiore
ATC 2022, abstract 357 o
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Similar outcomes in European
experience

Post-operative outcome

Infections requiring hospitalisation during first year (n=20) 8 (40)

Acute cellular rejection (n=19) 7 (37)

Antibody-mediated rejection (n=19) 2 (11)

Chronic lung allograft dysfunction at last follow-up (n=19) 5 (26)

Malignancy (n=21) 3 (14)

Estimated glomerular filtration rate (mL:min~" per 1.73 m?) 0.02
Before transplantation 90 (80-111)
After transplantation” 73 (53-90)

<ENEEN Montefiore

S98d Lur Respir J. 2022 Jul 13;60(1):2200189. Albert Einstein College of Medicine
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HIV D+ lung experience

Well-functioning graft four years-post transplant | No complications reported

ATC 2016, abstract C292 % M()ntefi()r C

Albert Einstein College of Medicine
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HIV D+/R+ lung transplant not yet
performed to date

« Two centers as per SRTR meet current volume criteria
* More may meet relaxed criteria depending on final DHHS decision

<ENEEN Montefiore

Albert Einstein College of Medicine
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HIV D+/R+ lung transplant will pose unique challenges

« Effects on the lung that may not show up on
* Pre-transplant laboratory testing
* Imaging
» Biopsies
« Hidden opportunistic infections
« PJP (?mitigated by prophylaxis?)
» Mycobacterium avium complex
* Tuberculosis
« Endemic fungi

<ENEEN Montefiore

Albert Einstein College of Medicine
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Evaluating the HIV D+ lung donor

R Icyorzgrocyte Tobacco history Imaging findings

— Opportunistic —  Current — Emphysema
- Non- - Nadir — Lung nodule
opportunistic

Pulmonary
hypertension

<BEIBEN Montefiore

Albert Einstein College of Medicine
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Long-term effects of pneumonia

a) 50

100+ ' T pe!
o BP L 10
w*
-+ PCP*
e -+ pcp!
-+ popt 20 B
E :
3004 g
g
=
- 10
4004
) 7 DL
v o
5004 Y4 LA € 40

+ FEV, decrease after PJP the equivalent of aging ~8 years

* Decreases did not resolve with time in this pre-HAART era
study

0 50 eo N mmmmmmmm

Am J Respir Crit Care Med. 2000 Aug;162(2 Pt 1):612-6. E INSTEIN Monteflore

European Respiratory Journal 2008; 31: 860-868. Albert Einstein College of Medicine
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People with HIV are more likely to smoke
and more likely to experience medical
complications from smoking

* High prevalence of smoking

« 2-5 fold higher rates of lung cancer; association persists after
controlling for smoking rates (VACS study 1.5-1.7 IRR).

« Again cumulative time with low CD4+ lymphocyte count may be
predictive

Clin Infect Dis. 2013 Mar;56(5):727-34.

M @ m Curr Opin HIV AIDS. 2017 Jan; 12(1): 31-38. i EINSTEIN Montefiore

AIDS. 2012 May 15; 26(8) 1017-1025. Albert Einstein College of Medicine
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Nodules are common in smokers with HIV

Table 2 Baseline results of selected American low-dose computed tomography lung cancer screening trials and the IELCAP trial

Variables NLST (28,29) ELCAP (30) IELCAP (6) Mayo' (31) PLUSS' (5,32)
Participants
Received CT screening 26,309 1,000 31,567 1,520 3,642
Age, mean (SD)* or median (IQR)® NA 67 (NA)® 62 (NA)® 59 (NA)* 59 (NA)*
Pack years, mean (SD)* or median (IQR)® NA 45 (NA)® 30 (NA)® 45 (NA) 47 [33-62°
Nodule detection limit >4 mm None reported® >5 mm None reported None reported
Participants with lung cancer 270/26,309 (1.0%)™™ 27/1,000 (2.7%) 405/31,567 (1.3%) 31/1,520 (2.0%) 53/3,642(1.5%)
Participants with NCNs 7,041/26,309 233/1,000 4,186/31,567 780/1,520 1,477/3,642
(26.8%) (23.3%) (13.3%) (51.3%) (40.6%)

L o
%ﬁﬁ Transl Lung Cancer Res. 2017 Feb;6(1):42-51. L EINSTEIN Monteflore

Albert Einstein College of Medicine
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CD4 count and viral load are likely associated
with chest CT findings

« EXHALE study (part of the VACS study):

* noncalcified nodule>=4 mm in 55% of patients with CD4+ lymphocyte
count<200/uL

e 25% if CD4+ lymphocyte 200/uL or greater

e COCOMO study:

« CD4* T lymphocyte count under 500 cells/pl and CD4* T lymphocyte nadir
less than 200 cells/ul were each associated with increased odds of a
positive image (OR) 2.32 (95% Cl: 1.01-5.13, P = 0.04)

* Previous history of PCP [OR 4.32 (95% Cl: 1.34-11.9), P = 0.01] independently
associated with abnormal CT chest

AIDS 2014, 28: 1007-1014. i M()ntefiore

AIDS 2017, 31:1973-1977. Albert Einstein College of Medicine
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Accelerated COPD development in PLWH

A) Prevalence of COPD by ICD-9 codes B) Prevalence of COPD by pationt self-repont

a o mr T * Younger age
.l g , * Lower pack-year history
i

g

N | .II'.

R

119 2039 240 119 240
Pack years of smoking J Mmyg-wn Table 3—Predictors of COPD in HIV-Positive and
HIV-Negative Subjects*
P=0.02, HIV+ va HV- Pe0.01, MV va HIV-

2 ~ COPD Diagnosis

2 | Predictors : ICD-9 Codes Patient Self—ReportI

HIV status 1.47 (1.01-2.13)t 1.58 (1.14-2.19)t

rd
* i
E " 1% (
g Age, per 10 yr 157(1.29-1.87)f  1.17 (1.00-1.37)
g o ! Black 0.77 (0.53-1.13) 0.63 (0.46-0.87)1
I d ; l ‘ Hispanic 1.13 (0.67-1.90) 0.80 (0.50-1.27)
0 +— — 0 ‘ i 1.12 (1.07-1.18)t  1.16 (1.11-1.22)
( )
- )

Smoking, per 10 pack-yr f
i | il sl IDU 144 (099-2.12)  156(1.13-2.16)}
- B Alcohol abuse 224 (154-325)f  1.52(1.09-2.12)f
F1cure 1. Prevalence of COPD among HIV-positive and HIV-negative \uhj« wots stratified by number *Values are given as the OR (95% CI).

of pack-years of smoking or age. Left top and bottom, A: the prevalence of COPD as diagnosed by e
1CD-9 codes. Right top and bottom, B: tsn prevalence of COPD as diagnosed by patient se Hf-report. fSignificant at p = 0.05.
The p values are given for the likelihood of COPD in HIV- -positive subjects vs HIV-negative subjects

adjusted for either age or smoking group. HIV+ = HIV-positive: HIV— = HIV-negative. A @
o7 ZBERBEN Montefiore

CHEST 2006; 130:1326 —1333. Albert Einstein College of Medicine
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Pulmonary hypertension and HIV

Studyld
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* Ten-fold higher
prevalence in people
with HIV

 Sensitivity of
echocardiography for
diagnosing pulmonary
hypertension ~80%.

Lancet Healthy Longev. 2021
Jul;2(7):389-e390.

BMJ Open. 2019 Dec
22;9(12):e033084.
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Table 1
Criteria used to assess donor lung suitability, defining a “standard lung donor”

Traditional Criteria (Standard Donor) Extended Criteria (Marginal Donors)
Age <55y Age >70 y

* Trad Itlonal VS - eXtended Clear chest X-ray Minor diffuse and moderate focal chest
Crlte r|a for the Iu ng donor radiograph changes acceptable

Pao, =300 on Fio, = 1.0 and positive Pao,/Fio, <300 mm Hg on PEEP 5 cm H,0
Wlthout H IV end-expiratory pressure (PEEP) 5 cm H,0
) Tobacco history <20 pack yr Tobacco history <40 pack yr
Absence of chest trauma Chest trauma not relevant if good

pulmonary function

No history of primary pulmonary disease
or active pulmonary infection

No evidence of aspiration/sepsis Aspiration/sepsis acceptable if good,
stable/improving pulmonary function
Absence of pulmonary secretions Purulent secretions not relevant if good,
at bronchoscopy stable/improving pulmonary function

No evidence for human immunodeficiency
virus, hepatitis B, hepatitis C, or any
other relevant
viral disease

No history or evidence of malignant disease
ABO compatibility
Sputum Gram stains: absence of organisms

Anesthesiology Clin 2019; 37:639-660.
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Questions for the future

« What is an acceptable treatment history for the HIV D+ lung donor?
* When should opportunistic infections exclude lung donation?

* What smoking history is acceptable?

 Single vs double?
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The anticipated number of available thoracic
HOPE donors will be less than demand

* | think these numbers are an o0 R TP s S W
B Fotential HOPE heart donors
u p p e r bO u n d O n th e a Ctu a I g Potential HOPE lung donaors (single or double)
PR | — Potential HOPE double-lung donors

number of available donors
via the HOPE program

 False positive donors will be
the low-hanging fruit
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Year Recovered
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Thank you!
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