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Lung Transplantation

Jason D. Christie, M.D., Dirk Van Raemdonck, M.D., Ph.D.,

and Andrew J. Fisher, Ph.D., B.M., B.S. KEY POINTS

LUNG TRANSPLANTATION

« Lung transplantation is growing worldwide as a recognized treatment method for advanced lung diseases.

« Candidate selection for lung transplantation has evolved from the use of previously strict criteria to a
more flexible assessment, with greater allowance for relative contraindications (for which the benefit of
the procedure may outweigh the risk, as determined on a case-by-case basis) and active management
to minimize their effects to facilitate the candidate’s potential for recovery.

+ Methods for donor-organ preservation are changing with the availability of emerging technological
innovations, such as those enabling ex situ and in situ assessments, with the potential for
preimplantation therapeutics to extend preservation time while potentially reducing the risk of primary
graft dysfunction, which is the major cause of early complications and death.

« Maintaining graft function and the overall health of the recipient involves careful monitoring and
striking a balance between the protective and adverse effects of long-term immunosuppression.

«  Chronic lung allograft dysfunction remains the main obstacle to long-term survival, and further research into
its mechanisms and multicenter clinical trials of preventive and therapeutic strategies are urgently needed.
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Centres performing Lung Tx in Italy

’ Bergamo 10-20 ‘

Milano 20-50

Pavia 10-20

Padova >50

Torino 20-50

Bologna 10-20

N
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\

Palermo 10-20 —’/% ‘,,/"

FIRST STEP: Survey of current practices

Dec 2023-Jan 2024 (52 Questions!!)

Information on management of infections

among

recipients
Overview of the Italian scenario

lung transplant candidates and

&

Create a network of Infectious Disease
specialists who work with Ltx and other SOT

Infections management in the lung transplant setting in Italy: a web-survey

W @TheTulDk

erol. Transplant Infectious Diseases. 2024,

52-question web-survey to assess
infection management in lung transplant
candidates and recipients in Italy.

Pre-emptive therapy is the current strategy against CMV infection for
D+R- and R+ recipients in 3 (33%) and 4 (44%) centres,
respectively.

"

Regarding antibiotic prophylaxis, most centres (6/9, 67%) utilise a
regimen based on an anti-pseudomonal penicillin plus a glycopeptide.
The two most common durations of antibiotic prophylaxis are 72
hours and 7 days, each reported by 2 centres (22%).

A minority of centres (4/9, 44%) employ pre-emptive therapy against
fungal infections. Inhaled amphotericin B is the most common
antifungal employed, used as pre-emptlive therapy (2/4, 50%) and
universal prophylaxis (2/5, 40%).

Conclusions

There is considerable heterogeneity in infection management among Italian LuTx
centres. Establishing a shared platform for data collection and outcome evaluation
is essential to improve infection management.
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Candidate Assessment and Selection

* Allocate donor organs to candidates who are most likely to derive a net benefit from

transplantation.

* Estimated risk of dying from their lung disease within 2 years of greater than 50%
and a likelihood of being alive 5 years after transplantation of greater than 80%.

Is there an ID specialist in your centre?

No—-0
Yes, itis called only in exceptional cases—0

Yes, it is called 3-4 times per month 40

Yes, it is called more than 1 time per week 1
Yes, it follows the patients since pre-Tx period 8

Number of centres

Christie J.D., N Engl J Med 2024;391:1822-36.
6



Table 1. Conzensus-Based Contraindications to Lung Transplantation and Risk Factors for Poor Oulcomes. LU N G TX CA N D I DATES

Contraindications and Risk Factors

Absolute contraindications

Lack of patient willingness ar accsptance to underge transplantation

Malignant condition with a high risk of recurrence or death related
1o CAREEr

Glomerular filtration rate of <40 mlfimin/1. 73 m? of body-surface area
[unless being considered for multiergan transplantation)

Acute coronary syndrome or myocardial infarction in the past 30 days
[exeluding demand ischemia)

Stroke in the past 30 days

Liwer cirrhesis with portal hypertension or synthetic dysfunction [unless

being considered for multiorgan transplantation)
Acute liver failure

Acute kidney failure with a rising creatinine level or that i being treated
by dialysis, with a low likelibood of recovery {unless being consid-

T A S ———

* These factors substantially increase the risk of an adverse
outcome after transplantation and would make transplantation
most likely harmful for a recipient.

* Exception under very exceptional circumstances

Traditional relative contraindications: factors associated with substaniially
inereased risk

Age =0 years - - ' '
Severe caronary artery disease that warrants coronary-artery bypass * Candidates may be considered

grafting at transplantation . . e
Feduced lefi veniricular ejection fraction of <40% in centers with SpECIfIC
Substantial cerebrovascular disease

Septic shock
Active extrapulmanary of disseminated infection
Active uberculosis infection
HIV infection with detectable viral load
-§-, nonambulatory) wi
post-transplantation rehabilitation
Pregressive cognitive impairment

Repeated apisodes of nonadherence withaut evidence of im prave-
ment]

Active substance use or dependence eg., current tobacco use, vaping,
marijuana smeking, or intravenous drug use)

Other severe uncontrolled medical condition expected to limit survival
after transplantation

Severs esophageal dysrmatility expertise.

Untreatable hematalogic disorders [e.g, bleeding diathesis, thramba- H
philia, or severe bone marrow dysfunction) ¢ More than one Of these rISk

e factors present: possibly

Lirnited functisnal status with patential for post-transplantation mu|tip|icative in terms of
rehabilitation.

Paychiatrie, psychological, o cognitive conditions with patential te in. INCcreasing the risk of adverse
terfere with medical adherence without sufficient support systerms

Unreliable support system or caregiving plan outcomes.

Lack of understanding of disease or transplantation (or both] despite

* Modifiable conditions should
Upcebackerium akssss infection be treated to mitigate risk

Lomentospora prolificans infection
Burkhalderia cenocepacia or B. gladioli infection when possib|e
Hepatitis B ar C virus infection with detectable viral load and liver
fibragis
Chest wall or spinal deformity expecied to cause restriction after trans-
plantation
Extracorporeal life supgort
Retransplantation <1 year after initial lung transplantation
Retransplantation for restrictive CLAD
Retransplantation for AMR 25 the cause of CLAD




A network to meet the challenge

The patient colonized by

Mycobacterium abscessus:

excluded from LuTx?

T T
0 2 4

Number of centres

The patient colonized by B. cenocepacia/
genomavar lll: excluded from LuTx?

Case by case discussion 4
No 3
Yes 2
1 | | | | 1
0 1 2 3 4 5
Number of centres

Courtesy of Andrea Lombardi MD



Past Contraindications: HCV

e Traditionally, transplantation of
organs from donors infected with
transmiSSibIe Viruses has been SPECIALTIES v  TOPICS %  MULTIMEDIA %  CURRENTISSUE v  LEARNING/CME »  AUTHOR CENTER PUBLICATIONS

avoided in uninfected recipients Poeme
. . e Heart and Lung Transplants from HCV-Infected
« Direct-acting antiviral agents

“"h The NEW ENGLAND
JOURNAL of MEDICINE

Donors to Uninfected Recipients

aga I nSt h e patltls C VI rUS ( H CV) Authors: Ann E. Woolley, M.D. &, Steve K. Singh, M.D., Hilary ). Goldberg, M.D., Hari R. Mallidi, M.D., Michael M.
Givertz, M.D., Mandeep R. Mehra, M.D. ©, Antonio Coppolino, M.D., & , for the DONATE HCV Trial Team® Author
have enabled Safe Info & Affiliations

Published April 3, 2019 | N Engl | Med 2019;380:1606-1617 | DOI: 10.1056/NE]M0a1812406 | VOL. 380 NO. 17

transplantation of HCV-positive
donor lungs into recipients who
are negative for HCV.

Woolley AE, Singh SK, Goldberg HJ, et al. Heart and lung transplants from HCV-infected donors to
uninfected recipients. N Engl ] Med 2019;380:1606-
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Nazionale

' Centro Nazionale Trapiant
«@" Trapianti (S eomriitinosios FLOW-CHART DONATORE HCV POSITIVO
VALUTAZIONE DELL'IDONEITA DEL DONATORE IN RELAZIONE A PATOLOGIE INFET- | DONATORE ANTI-HCV POSITIVO ‘

:IE \

HCV-RNA POSITIVO | HCV-RNA NEGATIVO

Trapianto da ‘. / \

DONATORE IDONEO A DONATORE IDONEO A DONATORE IDONEO A
D O n ato re CO n RISCHIO ACCETTARBILE RISCHIO TRASCURABILE RISCHIO ACCETTARILE
Infezione da HCV |
RICEVENTI RICEVENTI RICEVENTI
FEGATO. CUDRE. POLMONI, RENE E CUORE, POLMONI RENI E FEGATOD
TUTTI, previa sottoscrizione di apposito
HCV-RNA positivi, indipendentemente dalla TUTTL, previa sottoscrizione di apposito CONSENSO.
positivitd o meno degli anticorpi anti-HCV CONSENs0.

anti-HCV positivi 0 anti-HCV negativi e HCV-
RNA  megativi  solo  se  previsto  inizio
tempestiva di terapia antivirale specifica.
Previa softoscrizione di apposito consenso.
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Past Contraindications: HIV

Successful Lung Transplantation in an HIV- and HBV-Positive
Patient with Cystic Fibrosis

A. Bertani ¢ & - P, Grossi < - P. Vitulo - G. D'Ancona ® - A. Arcadipane ® - A. Nanni Costa - B. Gridelli¢ Show less

HIV positive donor lungs can be

FULL LENGTH ARTICLE - Volume 38, Issus 12, P12g6-1305, December 2010 [ISAeOpICe TR ESTT

tra nspla nted into reci plents who are Heart or lung transplant outcomes in HIV-infected recipients
o, ® Christine E. Koval, MD & ® & - Maryjane Farr, MD ® - Jill Krisl, PharmD © - Ghady Haidar, MD ¢ - Marcus R. Pereira, MD ©
p OS It I Ve fo r H IV Nabin Shrestha, MD © - Maricar F. Malinis, MD ' - Nicolas J. Mueller, MD 9" - Margaret M. Hannan, MD ' - Paolo Grossi, MD!

Shirish Huprikar, MD ¥ Show less

The HIV Organ Policy Equity Act (the HOPE Act) is a law that maodifies rules regarding . Donor tollowed by an infectious disease 1acility.
organ donation between HIV-positive individuals. The law authorizes clinical research and . Ifthedonor is receiving antiretroviral therapy, documented efficacy
the revision of rules about organ donation and transportation as a result of the research. of the therapy (undetectable HIV-RNA).

Organs from HIV donors would only be going to individuals who are already HIV positive, but i Aloence ol AOROEI-tic A RRoRSHERARloRes:

. 1] " . If possible, the suitability of the organ is documented by histological
could lead to 600 additional organ transplants a year !'! The use of HIV-positive organs was

findings.
previously a federal crime 1%l This bill passed the United States Senate during the 113th . Noapriori restrictions for CD4+ lymphocyte counts.
United States Congress,m and also passed the United States House of Representatives. It . Possibility for the infectious disease team to identify an appropriate
was signed into law as PL 113-51 by President Barack Obama on November 21, 2013. treatment regimen antiretroviral (cART) to be initiated in the recip-

ient, based on the clinical and pharmacological history of the donor
and the recipient.

oot 5oy 2024 | Reve 18 penter 204 | pecepied 1 ctoter 024 The donor with HIV infection, who meets the criteria listed above,

DK 1011117141439

i considered at standard risk for HIV-infected recipients unless other

ORIGINAL ARTICLE

. Lo Lo onditions coexist.
Perspective on donor-derived infections in Italy
At the end of 2023, a total of 15 transplants from HIV-positive
Paol i i1o | Letizials ini2© | Raffacle Donadio? |

DanielaPeritore?® | Giuseppe Feltrin? onors were performed in Italy (nine livers and six kidneys) with

utcomes comparable to HIV-positive recipients of organs from HIV-
egative donors (unpublished data).




Lung Transplant Procedure

-

B Incision Type of Transplantation
Interim Care and Preparation
@ Sternotomy

Single | |
Ex Vivo Lung @ Clamshell __ il ingie iung Heart—lung

Perfusion

@ Thoracotormy

» Evaluation Both lungs Lobar lung

+ Reconditioning
« Preservation

Extracorporeal Lung Support

Bridging to Transplantation

: g « Off-pump
with Extracorporeal Life Support

« ECMO (vein-artery,

Use in select candidates whose vein—vein—artery, or vein—vein)

condition deteriorates dramatically Cardi | b
« Cardiopulmonary bypass

/

(a) (b)

Ex Vivo Lung Perfusion

EVLP
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¢%u) TheJournal of Heart and Lung Transplantation

ke Volume 41, Tssue 3, March 2022, Pages 287-297 -
EX vivo treatment of cytomegalovirus in
human donor lungs using a novel
chemokine-based immunotoxin

Rafaela V.P. Ribeiro MD °, Terrance Ku MSc ¥, Aizhou Wang PhD %, Layla Pires PhD ,

Victor H. Ferreira PhD ®, Vinicius Michaelsen PhD °, Aadil Ali PhD ©, Marcos Galasso MD °,

Sajad Moshkelgosha PhD ° Anajara Gazzalle MD ® Mads G. Jeppesen PhD ©

Mette ilde PhD © ¢, Mingyao Liu MD % Lianne G. Singer MD °, Deepali Kumar MD, MSc b,
Shaf Keshavjee MD, MSc ° ¥, John Sinclair PhD ©, Thomas N. Kledal PhD <, Atul Humar MD, Msc 2,
Marcelo Cypel MD, M5c °°1 & &
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| Efficacy ] [ Safety ]

Immunotoxin (F49A-FTP) kills latent HCMV for reducing the

HCMV reservoir from donor lungs using EVLP

CMV pos human lungs placed on EVLP
alone or EVLP + 1mg/L of FA9AFTP for
6 hours Lung function on EVLP and
inflammatory cytokine production
were evaluated as safety endpoints.

B
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\firal Reactivation
(change from baseline - %)

=100

-150
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Control F49A-FTP

CMV Seropositive
Human Donor Lungs

P

Randomized

Cantrol EVLP Group (n=5)

F49A-FTP EVLP Group (n=6)

* Lungs treated ex-vivo with F49A-FTP had a significant reduction in HCMV reactivation compared to controls

(76% median reduction in FA9A-FTP vs 15% increase in controls, p = 0.0087).

6h

* Ex-vivo lung function was stable over 6 hours and no differences in key inflammatory cytokines were observed
demonstrating safety of this novel treatment



Safety of continuous 12-hour delivery of antimicrobial
doses of inhaled nitric oxide during ex vivo lung perfusion

Vinicius 5. Michaelsen, PhD, Rafaela V. P. Ribeiro, MD, Aadil Ali, BSc, Aizhou Wang, PhD
Anajara Gazzalle, MD, Shaf Keshavjee, MSc, MD, and Marcelo Cypel, MSc, MD

SAFE DELIVERY OF CONTINOUS HIGH-DOSE NITRIC OXIDE DURING EVLP

TREATMENT

(.)TTE(-}_I: N Staphylococcus aureus
N\ -
wvitro | " < Tt ™ ¥ - Pseudomonas aeruginosa
EFFICACY (% > =.="% | ~ | Eﬂ_“‘m
2" ety / \\ e = /, ve o )
3 ~— Burkholdena cepacia
Medical Air Medical Air 10Limin e
10Limin, 6h + 200ppm NO, 6h

EX VIVO SAFETY AND FEASIBILITY OF CONTINUQUS HIGH-DOSE OF NITRIC OXIDE

(-
CONTROL . -
/ EVLP Standard Ventilation (n = 4)
A
L
\ : ;
L ST T LT TR T T

TREATMENT
EVLP Standard Ventilation
+ 200 ppm ING (n = 4)

Lung Physiology
Inflammation
Edama ns
Histology
Lung Function

12 hours

MO = Nitric Oxide INO = Inhalation of Nitric Oxide ppm = paris par million
EVLP = ex wivo lung perfusion; ns = not significantly different

Inhaled nitric oxide delivery setup during ex vivo
lung perfusion.

Perfusate: Acellular Steen Solution

ICU ventilator

Nitric Oxide gas

Analvzer

Michaelsen V, The Journal of Thoracic and Cardiovascular Surgery c March 2022



Risk Factors for CLAD

CMV infection

Primary infection with or reactivation of CMV is common

and leads to systemic illness, graft injury, and an increased
risk of CLAD.

Surveillance, Responsive Radiologic Molecular
Bronchoscopy, or Both Surveillance Diagnostics

3 months antiviral prophylaxis
+ anti-CMV Ig
6 months antiviral prophylaxis
+ anti-CMV Ig

3 months antiviral prophylaxis
6 months antiviral prophylaxis
12 months antiviral prophylaxis

Pre-emptive therapy

Number of centres 15




Technical Problems

Infections

Surgical Complications

Nerve Problems
(phrenic, vagus,
recurrent laryngeal,
brachial plexus)

Airway Problems
(ischemia, necrosis, dehiscence,
fistula, bleeding, stenosis)

Stenosis

Arterial or Atrial Problems
(kinking, thrombosis,
/ infarction, dehiscence,
Wound Problems | stenosis)
(infection, dehiscence, f

herniation)

Postoperative
Bleeding

©CONGRES
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BEROVA | 2+




Unexpected donor-derived fungal infections:
rare but potentially fatal complication in lung
transplant (Tx) recipients

Prospective cohort study
Study period: 2015-2022

82 lung Tx were performed from 80

donors

Our Local Active Surveillance
System

DONOR: EARLY EFFECTIVE
RECOGNITION OF MOLDS COMMUNICATION

Collection of Donor
samples (blood and
respiratory tract) at the
organ procurement

In case of
positive Donor
Cultures the
. microbiologist

hospital for cultures ; Ca"f t.he D
performed at our / physician on-
microbiology laboratory / duty

PRE- TRANSPLANT

TRANSPLANT INFECTIOUS DISEASE &

BRIEF COMMUNICATION & Open Access @O ®

Donor-derived mold infections in lung transplant
recipients: The importance of active surveillance

Alessandra Mularoni, Andrea
Giuseppina Di Martinc
Giusep
Elena De Ca

Cona X« Giulia Coniglione, Floriana Barbera.

i Mule, Maria Campanella, Giuseppina Di Mento
nton
sandro Bert

0s5i. Maurizio Sanguinetti, Malgorzata Mikulska
i ... See fewer authors ~

First published: 03 June 2024 | https://doi.org/10.1111/tid.14304

RECIPIENT: EARLY TEST

AND TREATEMENT O

ID physician:

a

-orders cultures

. Dendrogram \

on recipients analysis is
' -starts pre- '/ performed to
emptive confirm DDI /
antifungal
therapy

POST-TRANSPLANT

o |

Prevalence of DONORS with “unexpected - unknown” mold isolation from the

respiratory tract was 3.75%

Isolated molds were: Aspergillus niger, Rhizopus oryzae and Aspergillus flavus

Mularoni A et al, Transpl Infect Dis.



“ Recipients

Case Cause of donor ICU LOS Results of Results of ISMETT  Donor Type of pre-emptive Time to Duration of | Transmission/ Invasive  Graft and
n°® death (days) donor hospital  Lab positive  antifungal therapy introduction of  antifungal | Time to recipient positive Mold patient
Lab results antifungal therapy results from Tx (days) Disease  Survival,
from Tx therapy from (month) follow-up
Tx
brain 6 BAL positive BAS and 3days LAmB+ 3 days 5 Yes, 4 days in BAS No Yes,
hemorrhage for bronchial swab: oral switch to VOR 8 years

Aspergillus Aspergillus niger

I "
post-anoxic 2 BAL negative  BAL: 3days Day3-6VOR Day 3 VOR 7 Yes, 6 days in BAL No Yes,
encephalopathy Rhizopus oryzae Day 6 LAmB + oral Day 6 LAMB 2 years
switch to ISAV
head trauma 8 BAL negative  BAL: 3days AmB +oral switchto 3 days 9 Yes, No Yes,
Aspergillus ISAV Qdays in sputum and/ 1.5 years
flavus 8 days in BAL

Mularoni A et al, Transpl Infect Dis. in press



Dendrogram and isolate of donor and recipient Aspergillus niger (A) performed by AFLP analysis;
dendrogram and isolate of donor and recipient Rhizopus oryzae (B) obtained by MALDI-TOF MS analysis

Recipient’s isolate

Orange 6006-FAM Orange 6006-FAM

f.8.8.8.8.0 .
T PR ] | | 350 Reference
(T ELA) T O Ot (ML A %67 Rifomac
M |I? SRR O L | 358 Reference

‘ Donor’s isolate
1))

Rhizopus Stolonifer UCSC1699M

y Rhizopus oryzae UCSC1917 —
l Rhizopus oryzae UCSCBS

[ Rhizopus oryzae UCSC 1964

Rhizopus oryzae UCSC1720M

Rhizopus oryzae UK1809

Rhizopus oryzae UCSC75

Rhizopus oryzae Recipient

Rhizopus oryzae Donor

Mularoni A et al, Transpl Infect Dis. in press



Antifungal prophylaxis

No prophylaxis 1 Non employed

1 According risk factors

Aerosol (15 d)

LAmB

itraconazole

3 months with possible extension
Isavuconazole

3 months
Voriconazole 6 months
AmB aerosol 4 12 months
I T T T T 1
0 1 2 3 4 5
Number of centres Number of centres

LAmB, liposomal amphotericin B

Courtesy of Andrea Lombardi MD

AmB, amphotericin B



Centres performing Lung Tx in Italy FIRST STEP: Survey of current practices
| Dec 2023-Jan 2024 (52 Questions!!)

1. Information on management of infections
among lung transplant candidates and
recipients

Overview of the Italian scenario

Create a network of Infectious Disease
specialists who work with Ltx and other SOT

SECOND STEP: Meeting in Palermo to discuss the
Survey result and explore needs

| e e Shared Protocols (CMV, Prophylaxis of IFl, MDR
: = pALERTE treatement..)

MAY —

L S J A . v L L - 4 = i -e
A network to meet the challenge

o Future Studies: Ureaplasma and Mycoplasma,
2024 o HHVS8, MDR in lung

Studies with SITA on MDR bacteria and Fungi in
Lung Tx
Antimicrobial and EVLP




Fatal Hyperammonemia Syndrome Post Lung Transplantation

* SOT (> LTR) are vulnerable to
hyperammonemia syndrome (HS)

* |Incidence rates in LTR: 1-6%
* Mortality 70%

* Ureaplasma spp. harbor ureases

* Postoperative LTR commonly
experience uremia

* HS in LTR is strongly correlated with
Ureaplasma spp. infection of
respiratory tract

Courtesy of Maddalena Peghin Fleming et al. Microbicl Spectr 2022 Feb 23;10(1)



Donor-derived infections in solid organ
transplant recipients

Maddalena Peghin and Paoclo Antonio Grossi

on emerging infections.

KEY POINTS

o Unusual clinical syndromes or clusters of infections in

SOT receiving organs from the same donor should
suggest a DDI as a possible source.

[.

and appropriate management are essential to mitigate

Early recognition, timely reporting, close monitoring,
the risk of DDI.

e Transplantation of nonlung non bowel organs from

donors with active SARS-CoV.2 infection is possible and
well tolerated without evidence of SARS-CoV.2
transmission and with good shortterm outcome.

Uncertainties of clinical outcomes in immunosuppressed
people have led to concern for the risk of Mpox DDI for
SOT recipients.

-

Prevention is a key issue and clinicians must maintain a high
index of suspicion and remain vigilant in staying up to date

Routine donor testing for HTLV-1/2 is a matier of
debate and policies differ significantly among countries
with no screening, universal, or risk factors-

based screening.

Routine donor lung screening of mollicutes followed by
preemplive therapy should be considered
at transplantation.

Screening for Strongyloides stercoralis in all ot risk
donors and recipients should be performed.
Prophylactic ivermectin in recipients of organs from
infected donors and postiransplant monitoring

are crucial.

Clinicians caring for SOT recipients should maintain
awareness of DDl caused by molds and Cryplococcus
spp. especially when manifest early in the immediate
postiransplant period.




American Journal of

TRANSPLANTATION

Search for Q

Severe Donor Derived HHV8

Open Access

Serologic screening and molecular surveillance of Kaposi sarcoma herpesvirus (KSHV)/human i f i i L g T p |
herpesvirus-8 (HHV-8) infections for early recognition and effective treatment of KSHV-associated l n e Ct l O n I n u n ra n S a nt
inflammatory cytokine syndrome (KICS) in solid organ transplant recipients

Alessandra Mularoni * - Andrea Cona & * & - Matteo Bulati* ... - Pier Giulio Conaldi* - Paolo Antonio Grossi 2® - Mario Luppi °... Show mare

Disseminated Kaposi Sarcoma plus KICS Syndrome



REVIEW | VOLUME 22, ISSUE 8, E208-E220, AUGUST 2022

Bacteriop ha ges: Safety and efficacy of phage therapy in difficult-to-treat
infections: a systematic review

a n O pt i O n to fi g ht Saartje Uyttebroek, MD « Baixing Chen, MD « Jolien Onsea, PhD « Fred Ruythooren, MD « Prof Yves Debaveye, MD J
antimicrObiaI resistance David Devolder, PharmD « etal. Show all authors THE LANCET
Infectious Diseases

Published: March 03, 2022 « DOI: https://doi.org/10.1016/S

With the rapid spread of antimicrobial resistance there is renewed interest in
phage therapy

1. They target bacteria specifically without targeting human cells or the
surrounding microbiota

2. Phages can self-amplify resulting in lysis of the host bacteria. This process
is self-limiting in the absence of the targeted bacteria.

3. The specificity of phages restricts the emergence of bacterial resistance

4. gpr?? phages contain polysaccharide depolymerases that can degrade
iofilms



Table 1. Summary of recent phoge therapy cases in transplant recipients, lef ventricular assist device patients and

pretransplant patients

Clinical
Patient — syndrome Case details Ref.
Lung transplant Pseudomonas Pneumania Episode 1: Phoge (route): cocktail (i.v. and [15"" 28,
aeruginosa nebulized) + 29]
Abx: Piperacillintozobactam and colistin i.v.
Episode 2: Phoge (route): Phage cackiails +
addifional single phage [i.v. and nebulized)
Abx: Piperacillintazobactem and tobromycin i.v.
with inhaled colistin
Suppression: Phage cocktail anly
Ouicome: Success
AE: Mone
Lung transplant Pseudomonas Pneumacnia Phage (route]: Cocktail i.v)
aeruginosa N
Lung transplant Burkholderia dolosa Preumacnia
sineracillin-
Outcome: Failed
AE: Mone
o e P Pl =r
xylooxidans Abx: Imipenem
Ouicome- S
Lung transplant Mycobacterium Pneumonia//
abscessus subsp disseminated
massiliense
Lung fransplant Pseudomonas Wound infection
aeruginosa
Kidney transplont Klebsiella un
pneumaonics Abx: Meropenem (i.v.]
Cwicome: Success
AE: None
Kidney transplant Klebsiella UTl/epididymitis Phage (route]: Unknown [single o
preumoniaes and intravesicula
Abx: Meropenem i.v.
Ouicome: Success
AE: Mone
Liver transplant Escherichia coli Recurrent Phage (route): Cockail (iv.)
UTI/ prosiatitis Abx: Erfapenem [i.v.)

Ouicome: Success
AE: None

Five cases were
successfully treated
with a combination
of phages,and
antibiot

Liver transplant Enterococcus Intraabdomingl Phage (route): Cockiail (i.v.) [39]
foecium [VRE] infection Abx: TMP-SMX, linazolid (i.v:]
Outcome: Success
AE: Mone (premedicated with steroid,/H1-blocker]
Cystic fibrosis Achromabacter spp. Preumacnia Phage (route): Single [i.v.) [40]

Abx: Cefidericol and meropenem-vaborbactam
Ouicome: Success
AE: None

pr—

be assessed.

infection can be considered ‘stably’ sick and can

Nicholls P, Aslam S. Curr Opin Organ Transplant. 2022
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LUNG TRANSPLANTATION

« Lung transplantation is growing worldwid
« Candidate selection for lung transplantat
more flexible assessment, with greater al
the procedure may outweigh the risk, as
to minimize their effects to facilitate the
« Methods for donor-organ preservation ai
innovations, such as those enabling ex si
preimplantation therapeutics to extend p
graft dysfunction, which is the major cau

. M a | I"Ita i n i n raft fu n Ctl on a nd the OVEI'E Pretransplantation Evaluation Phase = b mt-TranspIanm.iun Care P}I'mse
g g = Mssess risks and benefits . Edu:u:tﬂ'e patient and care: « Monitar and manage » Educate the patient and
— = wers abaut transplantatian camman complications caregivers
striking a balance between the protective  Comncnete st g f s s |

to the patient igheer suppoet gt « Improve patient's physical mlent’ came ghmrd

- Chronic lung allograft dysfunction remains e R e e = Aol i
its mechanisms and multicenter clinical tr B — : ; -
« The assessment and care of lung-transplant recipients involves a team approach with a holistic focus

.[ on improving function and quality of life. n

+ Deliver pallistive care
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