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Expected and unexpected donor-derived infections are a rare complication of solid organ
transplantation, but can result in significant morbidity and mortality. Over the last years, the
growing gap existing between patients on the waiting list and available organs has favored
the use of organs from donors with suspected or confirmed infections, thanks to the
improvement of risk mitigation strategies against transmission of well recognized and
emerging infections. Given the recent developments, the particular interest of this review is
to summarize data on how to maximize utilization of HIV+ donors in HIV+ recipients, the
use of HCV-viremic donors and HBV positive donors. This article also covers the
implications for recipient of organs from donors with bacteremia and the challenge of
multidrug resistant (MDR) infections. Lastly this review describes emerging risks
associated with recent Coronavirus Disease-2019 (COVID-19) pandemics.

Keywords: donor derived infections, emerging pathogens, HIV, hepatitis, SARS-CoV-2, bacteremia,
multidrug resistant

INTRODUCTION

Expected and unexpected donor-derived infections (DDI) remain an inherent risk of solid organ
transplant (SOT) and are associated with significant morbidity and mortality, especially in the setting
of parasitic and fungal diseases [1, 2].

The mitigation risk process for DDIs is based on the prevention of the transmission of infections
with SOT with adequate safety simultaneously decreasing organ discard [3]. This complex
methodological approach needs to adapt continuously to the changing landscape of infectious
disease and the emerging evidence of new therapeutic and preventive options [4, 5]. While it is not an
exhaustive list of potential pathogens impacting donors, the conditions demonstrate different
approach to donor-derived disease mitigation. The aim of this review is to provide an update on
DDIs to maximize organ utilization.

Abbreviations: AFP, alpha fetoprotein; COVID-19, Coronavirus Disease-2019; D, donor; DAA, direct-acting antiviral agents;
DO, donor oriented; HCC ENT, entecavir, Hepatocellular carcinoma; LAM, lamivudine; MDR, multidrug resistant; NA,
nucleos(t)ide analogue; NAT, nucleic acid testing; R, recipient; RO, recipient oriented; RR, reactivation risk; SARS-CoV-2,
Severe Acute Respiratory Syndrome Coronavirus; SOT, solid organ transplant; TDF, tenofovir; TR, trasmissione risk (without
propylaxis).
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TABLE 1 | Behaviors at high risk of acquiring blood-born infections if present in the
30 days before organ procurement (10-11-12).

Non-standard risk donors

e Use of parenteral or inhaled drugs for non-medical reasons
® Exposure to blood from a person suspected of being infected with HIV either by
inoculation or by contamination of skin or mucous wounds
® |ncarceration (confinement in jail, prison, or juvenile correction facility)
for >72 consecutive hours
e |nfants breastfed by an HIV-infected mother
® Children born from mothers infected with HIV, HBV or HCV
e Unknown medical or social history
e Sexual habits that can increase the risk of transmission of diseases
o sexual relations with people affected or suspected of being affected by HIV,
HCV, HBV
o habitual and repeated sexual behavior (promiscuousness, casualness, sexual
relations with the exchange of money or drugs)
o sexual relations with people with a history of mercenary sex
o sexual relations with subjects who have used parenteral or inhaled drugs
o sex in exchange for money or drugs
o people who have been diagnosed or have been treated for syphilis,
gonorrhea, chlamydia or genital ulcers

HEPATITIS B POSITIVE DONORS

The availability of effective antivirals with low risk of developing
drug resistance and hepatitis B (HBV) vaccination have changed
the epidemiology of HBV. All organ transplant candidates who
are nonimmune to the virus, based on serologic testing, should be
vaccinated against HBV infection. Active immunization against
HBYV in transplant candidates should be strongly encouraged not
only because of the expected acquisition of protection against
HBYV, but also because it might allow the use of organs from
HBV-positive donors [6]. Reducing the incidence of the disease
has significantly reduced the carrier rates, HBV-related mortality
(mainly due to cirrhosis and hepatocellular carcinoma) and the
need for liver transplantation, allowing to expand the donor pool
without impairing transplant outcomes [7-9].

Organ donors should be screened for serological evidence of
HBV infection with chemiluminescence immunoassay (CLIA)

Marginal Donors and Donor-Derived Infections

techniques for HBV surface antigen (HBsAg) and core antigen
antibodies (anti-HBc). In addition, nonstandard risk donors and
donors with positive screening (HBsAg+ or anti-HBc+) should be
screened for HBV infection by nucleic acid testing (NAT)
(Table 1) (Figure 1) [10-12]. Of note that HBV antibody
screening assays may not be reactive during the serologic
window period (=44 days), and NAT may also fail to detect
the pathogen in the blood or plasma during the eclipse phase
(=20-22 days for HBV) [13].

All cases with potential risk of HBV transmission should be
discussed with an expert [7, 14]. The most robust evidence on the
risk of potential HBV transmission and related outcomes are with
liver and kidney transplant, with very limited experience with
thoracic transplant [7-9, 15, 16]. There is a lack of standardized
antiviral prophylaxis and long term follow up.

The risk of transmission is well documented in donors with
positive HBsAg (range 0.5%-7%) [17]. Transplantation from an
HBsAg+ donor can be performed to an HBsAg+ recipient or with
surface antigen (anti-HBs) antibodies (HBsAb
titer =10 IU/mL) as a result of immunization or natural
infection [18]. Transplantation of organs from an HBsAg+ to
naive unvaccinated patients (HBsAg negative and anti-HBs-
negative recipient) is usually not recommended except in the
setting of emergency transplantation or in HBV hyperendemic
geographical areas. However, transplanting organs from HBsAg+
donors to naive vaccinated or unvaccinated patients, with human
immunoglobulin against HBsAg (HBV-Ig) and antiviral
prophylaxis is currently allowed by the Italian guidelines,
based on positive preliminary experience [8, 10]. Transplant
recipients of HBsAg+ organs should receive HBV-Ig, starting
in the intraoperative phase, plus a high barrier nucleos(t)ide
analogue (NA) regardless of the immune status, whose duration
may significantly vary depending on local center protocols, the
transplanted organ (with shorter duration for non-liver
recipients), the presence of coinfections (HIV, HDV). Figure 2
summarizes expert opinion recommendations. High barrier NAs
have proven to be highly effective, with a successfully suppression
of viral replication for the long term with minimal risk for drug

reactive

Option 1:
Pathogen present only in
target tissue (e.g. HCV in Option 2:
liver)
Option 3:
Pathogen becomes
blood-borne (e.g. HCV Option 4:
viraemia)

Pathogen persists latent in target tissue lifelong. It is kept under
control by immune system with/without therapy (e.g. DNA-virus)
Pathogen eradicated by immune system/therapy (e.g. some RNA-
virus)

Pathogen persists in blood until spontaneous clearance by immune
system and/or eradication by therapy

Pathogen persists in blood lifelong despite immunological response
or therapy

Immune system responds to pathogen = successful seroconversion (e.g. anti-HCV
becomes reactive)

g N

Eclipse period Window period

* NAT (blood): not reactive ||+ NAT (blood): reactive
« Serology: not reactive « Serology: not reactive

Seroconversion

+ NAT (blood): depends on successful clearance/eradication of pathogen
« Serology: reactive (depends on pathogen: lifelong or may get lost over years)

Safety of Organs for Transplantation 8th edition, [11]).

FIGURE 1 | Timeline from infection until final seroconversion, including the eclipse period and window period. (Reproduced from EDQM Guide on Quality and
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FIGURE 2 | Management of recipients of organs from HBs Ag positive donor based on expert opinion recommendations.

Every 3 months during
the firstyear : liver
function, HBsAg, HBV
DNA, HDV-RNA

Every 3-6 months
indefinitely: liver

function, HBsAg, HBV
DNA, HDV-RNA liver
function

For liver: Every 6-12
months: liver ultrasound
+ AFP

resistance, although prophylaxis does not prevent transmission of
infection universally. Treatment using tenofovir disoproxil
fumarate, tenofovir alafenamide, and entecavir is currently
preferred over lamivudine [7]. Laboratory and radiological
monitoring after transplantation is recommended to rule out
potentially acquired HBV after transplant (Figure 2).

HBsAg+ donors need to be screened to rule out the presence of
a Delta virus (HDV) coinfection. Of note that the presence of
HBV-DNA in the absence of HBsAg + does not require HDV
research. The HDV infection is documented by the positivity of
the anti-HDV IgG or IgM. In case of positive anti-HDV-IgG or
IgM the presence of an active infection should be ruled out by the
determination of plasma HDV-RNA [19].

Liver transplantation from an HBsAg+ and anti-HDV positive
donor, according to the Italian guidelines, can be perfumed only
in HBsAg+ and anti-HDV positive recipients. On the contrary
liver transplantation from an HBsAg+ and anti-HDV negative
donor is contraindicated in recipients with HBV-HDV co-
infection, because of the risk of HDV infection of the new
graft and potential subsequent graft loss [10, 20]. Grafts from
donors with isolated anti-HBcADb positivity can be safely used in
HBsAg + and anti-HDV positive recipients [7]. Currently there is
no approved treatment for HDV after transplant and most
effective method for preventing HDV infection of transplanted
liver in these patients is dependent on preventing HBV
recurrence, with an indefinite combination of NAs with anti-
HBV Ig [21]. Interferon remains an option for HDV infection,
with poor efficacy and the risk of inducing liver rejection, whereas
further studies are needed to determine the role of bulevirtide in
the context of liver transplantation (LT) [21, 22] (Figure 1).

Isolated anti-HBc positive donors warrant specific
consideration, since HBV may persist in the liver with
covalently closed circular DNA (cccDNA), which currently

cannot be cleared by the host immune response and by
antiviral therapies [23]. The risk of transmission from donors
with isolated anti-HBc will depend on the immunologic status of
the recipient and the type of transplanted organ. Anti-HBc
positivity may be seen as 1) false-positive result, especially if
risk factors for HBV are absent 2) early hepatitis B infection 3) or
resolved infection (HBcAb+, HBsAb-). The risk of transmission
of infection from an HBcAb+, HBsAg negative, HBsAb + donor
to a susceptible non-liver recipient is low and recipients with
HBV protective immunity do not need antiviral therapy post-
transplantation, but careful monitoring and antiviral therapy at
the earliest sign of HBV transmission is recommended for
recipient management [24]. In contrast for liver recipients, it
is recommended to start antiviral prophylaxis and to perform
laboratory testing for HBV infection after
transplantation [25] (Figure 3).

No studies have been performed to assess the optimal
frequency and type of monitoring for the development of de
novo hepatitis after transplantation. For recipients of anti-HBc+
livers, most of the studies have described initial monitoring every
1 £ 3 months for 1 year and every 3 + 6 months after 1 year. For
non-liver recipients, optimal monitoring intervals have not been
established but we suggest monitoring of serological markers of
HBV every 3 months for the first year (Figures 2, 3).

consecutive

HEPATITIS C POSITIVE DONORS

The introduction of direct-acting antiviral agents (DAA) has
produced several consequences in SOT because the number of
patients with HCV related cirrhosis and the number of anti-
HCV+ viremic recipients in the waiting lists has significantly
reduced, the number of HCV+ non viremic individuals in the

Transplant International | Published by Frontiers

October 2024 | Volume 37 | Article 12803



Grossi et al.

Marginal Donors and Donor-Derived Infections

Liver
recipient

HBsAg-; HBsAb+; HBsAg +
HBCAb + (TR 0-4%) (RR 100%)

[ Prophylaxis ]

HBsAg-; HBsAb-; HBcAb+
(TR 13-15%)

HBsAg-; HBsAb+ * *; HBcAb —
(TR 9.7-18%)
HBsAg-/HBsAb-; HBCAb —
(TR 47-77%)

NA lifelong ’

NA lifelong or according NA lifelongRO + HB Ig
to center policy (short= or long-term 4)

Monitoring

Every 3 months durin,
Every 3 months duringthe 34 N

firstyear: liver function,
HBsAg, HBV DNA

Every 3 months duringthe
firstyear: liver function,
HBsAg, HBV DNA

the firstyear: liver
function, HBsAg, HBV
DNA

Every 3-6 months Every 3-6 months
indefinitely: liver function, indefinitely: liver function,
HBsAg, HBV DNA, liver HBsAg, HBV DNA, liver
function function

Every 3-6 months
indefinitely: liver
function, HBsAg, HBV
DNA, liver function

Every 6-12 months: liver
ultrasound +AFP

Every 6-12 months: liver

ultrasound + AFP Every 6-12 months: liver

ultrasound +AFP

HBcAb positive
(HBsAg negative) donor

FIGURE 3 | Management of recipients of organs from HBcAb positive, HBsAg negative donors based on expert opinion recommendations.
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general population has increased, and allowed the possibility to
successfully treat HCV after transplantation [26]. Overall it has
also open the option of the use of HCV viremic organs in HCV
negative recipients expanding the donor pool without impairing
short-term transplant outcomes [27-30].

HCV serological screening should be performed in all donors
for the detection of HCV antibodies (anti-HCV) using CLIA
techniques or third-generation enzyme immunoassay (EIA), with
a sensitivity of at least 95%. HCV RNA screening should be
performed to rule out viremia in all anti-HCV+ donors during the
donation process and in non standard-risk donors (Table 1). For
non standard-risk donors HCV-RNA detection is indicated to
reduce the window period from =66 to 70 days (antibody
detection) to = 5-7 days (eclipse period using NAT)
(Figure 1). In the United Sates, screening by NAT for HCV
has been mandatory for all organ donors since 2017, regardless of
the risk criteria identified during donor evaluation, to reduce the
diagnostic window period [31].

The transmission of infection from an anti-HCV+ non-
viremic (HCV RNA negative) donor is exceptional (with a low
risk for heart, kidney, pancreas and lung and potentially higher
risk for liver recipients) but anti-HCV+ viremic donors (HCV
RNA positive) transmit HCV infection to almost all recipients,
regardless of the transplanted organ [32, 33]. All anti-HCV
positive liver donors (both HCV-RNA positive or negative)
must be evaluated histologically to exclude the presence
of fibrosis [34].

The organs of an anti-HCV+ non-viremic donor (after
effective treatment or spontaneous clearance) may be used in
anti-HCV positive recipients without restrictions or may be used
in anti- HCV negative recipients that accept the risk after
informed consent and with close monitoring and treatment in
case of transmission [14, 29, 35].

Donation of organs from an anti-HCV+ viremic donor can be
performed in HCV viremic recipients or in an anti-HCV negative
recipient, if allowed by the national law, who agrees to take the
risk after informed consent. In each case early treatment with
DAA is strongly recommended [27, 35-38]. Use of liver allografts
from HCV-viremic donors to previously treated HCV RNA-
negative recipients has also been done with successful DAA
retreatment after transplant [39].

It is advisable to determine the viral load and the HCV
genotype of the donor, both relevant to recipient management
after transplantation. HCV antiviral therapy may be started in the
recipient at transplant or as soon as possible early post-transplant
depending on the national rules for DAA reimbursement policies
[10, 28, 35, 40, 41]. Standard DAA duration of treatment
(12 weeks) is wusually recommended but short courses
(8 weeks) and ultrashort duration of treatment (<8 days) may
be efficacious in certain settings [35].

Drug interactions between immunosuppressive and DAA
should be monitored after transplantation. Recipients of
organs from anti-HCV positive donors (HCV-RNA positive or
negative) should be monitored by quantitative HCV-RNA
determination in peripheral blood at 1, 2, 4, 8 and 12 weeks
after transplantation [14].

HIV POSITIVE DONORS

Management of human immunodeficiency virus (HIV) has come
a long way since the harrowing days of the 1980s. Currently, life
expectancy for a person living with HIV who engages with care
shortly after diagnosis now approaches that for the general
community. Transplantation is an accepted option for
candidates who are themselves living with controlled HIV. It
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is also expanding as an option for both living and deceased
donors [26, 42].

Organ donation from HIV+ patients is available in the
United States under the HIV Organ Policy Equity (HOPE)
Act, and is now available in multiple other countries,
depending on local laws [43]. Much of the early experience
came out of South Africa, where using HIV+ kidney donors
exclusively for HIV+ recipients has been an option for more than
a decade [44]. Almost all global experience subsequently has been
in HIV D+/R+ situations, with very rare exceptions (HIV D+/R-)
that demand careful legal, ethical and medical caution [45].

For potential deceased donors, organ quality should be
examined as per center standards. Patients dying of Acquired
Immune Deficiency Syndrome (AIDS)-defining opportunistic
infections or cancer are not eligible for organ donation. On
the basis of previous literature, in US setting, most (around
60%) of HIV D+ were AntiRetroviral Therapy (ART)
experienced which contrasts the South African cohort with the
majority (92%) of HIV D+ being ART-naive. However, even with
an ART experienced donor pool, there were no events of HIV
breakthrough and no evidence of donor-derived superinfection
[44, 46, 47]. Otherwise, assessment should be made regarding the
risk of transmitting resistant virus to a recipient both for ART
experienced and for ART naive donors. When a clinician
examines a potential donor and notes a clear history of
antiretroviral compliance and viral suppression, they should be
able to confirm that the antiretroviral treatment of the recipients
will also maintain viral suppression of any donor virus. Generally,
these are acceptable situations [48]. However, it is the donor with
a protracted history of non-compliance or drug resistant virus
who needs particular attention, and in some instances, good
quality organs should be declined if post-transplant viral control
cannot be ensured. Notably many people still do not know of their
HIV status, perhaps only being tested when they become a
potential organ donor. These individuals might be good
donors, not having had an opportunity to acquire more drug
resistance, however the possibility of a drug resistant virus should
be considered [41, 49].

Centers should be aware that testing for donor evaluation are
designed to be particularly sensitive, but consequently can lead to
false positives, particularly antibody, or antibody/antigen tests. In
recent US HIV transplant cohorts, up to 30% of donors testing
positive for HIV were ultimately found to be false positives [50].
HIV-NAT screening is recommended in non-standard risk
donors but HIV-NAT positive donors are much less common
(Table 1). Donor viral load does not appear to negatively impact
organ quality and graft survival, similarly donor CD4 count at
terminal illness should be interpreted with caution, as the
absolute value may fall significantly during terminal illness,
and does not reflect ultimate graft and recipient outcome [51, 52].

For HIV-positive living donors, additional assessments are
required, but the small number of outcomes so far have been
reassuringly positive for both donors and their recipients [53].
Not only are organ quality characteristics important, but long-
term donor renal health must be considered. Historic data would
suggest a more rapid decline in living donor residual renal
function, although contemporaneous data from an era where

Marginal Donors and Donor-Derived Infections

integrase inhibitors have dominated care is lacking. A living
donor consent conversation should recognize these
unknowns [54].

Early data from HIV D+/R+ is promising, however a few
caveats are notable. Firstly, rejection rates in the recipients
appeared higher when compared against HIV-positive
recipients receiving HIV-negative organs. The reasons for this
remain unknown. Additionally, in liver recipients, cancer-free
survival appeared statistically worse, although numbers were
small. These potential detrimental factors should be balanced
against an expanded donor pool and shorter transplant waitlist
when reviewing potential donor-recipient matches [46, 55].

COVID-19 POSITIVE DONORS

Since the emergence of the Severe Acute Respiratory Syndrome
Coronavirus (SARS-CoV-2), there has been a significant impact
on organ transplant numbers throughout the world. Especially
during 2020, transplant rates fell, as centers tried to prevent
spread not only to recipients, but also to healthcare workers. Well
documented cases of donor-derived SARS-CoV-2 transmission
exist, including transmission to transplant team members [56].
Concern regarding organ quality also led to many potential
organs offers being turned down, given the inflammatory
nature of Coronavirus Disease-2019 (COVID-19) [57].

Over the course of the pandemic, reassuringly a number of
things have changed that allow for the preservation of the donor
pool despite ongoing community transmission. Firstly,
diagnostics that were so lacking in early 2020 are now widely
available, including both point of care testing and molecular
testing. Organ procurement policy in many jurisdictions has
required testing of potential donors, including the lower
respiratory tract if lung donation is considered. Most centers
also test transplant candidates, especially those who are
symptomatic at the time of organ offer.

Secondly, fear of inflammatory damage to a donated organ has
fallen as community levels of immunity have risen. Good quality
vaccines are now available across the globe, such that all
recipients, and ideally all healthcare workers should be
vaccinated. With so many potential donors also vaccinated
and/or naturally infected, immunity is such that widespread
tissue coagulation and now hyperinflammation are rarely seen.
Consequently, even if a donor tests positive for SARS-CoV-2 at
the time of donation, clinicians can proceed with confidence that
graft organ function is unlikely impaired [58].

Third, treatment options are now widely available and well-
studied in the immunosuppressed patient population.
Intravenous remdesivir remains a first line treatment agent for
acute COVID-19 in any transplant recipient who develops
symptomatic disease. Treatment of recipients of non-lung
organs is likely unnecessary as now good data suggests these
are unlikely to be infectious.

Fourth transplantation of non-lung organs from donors with
active SARS-CoV-2 infection is considered possible and well
tolerated, without SARS-CoV-2 transmission. There are no
documented donor-derived transmission events to liver,
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kidney or heart recipients [59]. Lung donation from SARSCoV-
2 NAT + donors is generally not recommended, outside two
potential approaches [60]. The first is to recover lungs from
SARS- CoV-2 NAT positive donors only when symptom onset or
test positivity occurred >20 days prior. The second is to recover
all organs from asymptomatic SARS-CoV-2 NAT positive
donors, stratifying the risk of disease transmission using the
Ct value. The former emphasizes safety while the latter
maximizes organ utilization at the expense of a higher risk of
disease transmission given limitation of Ct values to determine
infectivity [59, 61, 62]. Finally the use of subgenomic RNA, a
proposed surrogate marker of active virus replication, might help
to guide organ utilization although this technique is not widely
available [63]. There are no reports of using intestinal organ from
COVID-19 donors. Given the intestinal tract can be a reservoir
for SARS-CoV-2, and intestinal transplant is rarely if ever urgent,
this is not routinely advised.

Healthcare worker protection should still be paramount for
transplant teams. Generally speaking, any donor who tests
positive for SARS-Cov-2 should be managed as potentially
infectious. However, once the organ has been procured, this is
likely no longer the case, and centers who use positive donors
manage infection control at their hospital as per routine. Lung
donors with positive SARS-CoV-2 tests should, however, be
managed as if they are potentially infectious, as should their
recipients after transplant, until suitable tests confirm no
transmission [59].

On the basis of the current experience, transplantation of non-
lung organs from donors with active SARS-CoV-2 infection has
been associated with good short-term outcomes, in terms of 30-
day graft loss and mortality. However, studies with longer follow
up (6-12-month) found significantly higher rates of hepatic
artery thrombosis among recipients of liver and kidney grafts
and higher mortality among recipients of hearts obtained from
donors with active SARS-CoV-2 [60, 64, 65]. Further studies are
needed to assess the long-term outcomes of recipients of organs
from donors with active SARS-CoV-2 infection.

BACTEREMIC AND CANDIDEMIC DONORS

Blood donor cultures should be obtained routinely at the time of
organ donation and prompt transmission of information on
blood culture positivity to the recipients’ centers should be
done in the shortest time possible and with the highest quality
[66, 67]. It has been estimated that 5%-7% of organ donors have
bacteremia at the time of organ procurement, but the
transmission of the infection to the recipient is low and it has
been mainly described in donors with bacteremia due to
microorganisms  resistant to  perioperative  antibiotic
prophylaxis used in transplantation [68, 69]. In general, liver
recipients may be at higher risk of donor transmitted bacteremia
compared with recipients of non-hepatic organs and Gram-
negative bacilli (GNB) appear to pose a greater risk for
transmission and are associated with poorer
compared with Gram-positive bacteria (GPB), except for S.
aureus, which is a potentially more virulent GPB [70-72].

outcomes

Marginal Donors and Donor-Derived Infections

Transmission of bacterial infections from a donor with
bacteremia has been associated with serious consequences for
the recipient including overwhelming infection, vascular

anastomosis  dehiscence in the graft resulting in
transplantectomy and  death. Additionally, there is
controversial information on the relationship between

bacteremia in the donor and worsening of graft function [73].
In the same way, there is evidence that demonstrates that the
administration of effective antimicrobial therapy in both donor
and recipient at the time of the donation process, decreases
dramatically (but not eliminates) the risk of transmission,
making this practice reasonably safe.

In general organs from donors with positive blood cultures
may be safely used if they have received an appropriate
antimicrobial for at least 24-48 h, ideally with some degree of
clinical response (improved white blood cell count, improved
hemodynamics, defervescence of fever), since in clinical practice
documented clearance of donor bacteremia is often not
achievable before transplantation.

In addition, a complete course of therapy (range 7-14 days)
depending on the presence of virulent microorganism (such as S.
aureus and P. aeruginosa in particular) should be given to the
recipient post-transplant with targeted antimicrobial treatment.
Donors with documented bacteremia should be used with
informed consent, after evaluation of the transplant infectious
diseases team, and recipients should undergo systematic
surveillance cultures after transplantation.

Endocarditis does not constitute a contraindication for
transplantation, except for heart. The use of organs from
donors with infective endocarditis remains controversial for
the risk of metastatic infections but can still be used based on
individual decision [74]. Ideally patients with endocarditis can be
accepted as donors of non-heart organs if they have received
proper antibiotic treatment prior to donation (preferably a
minimum of 24-48 h), if they have cleared blood cultures and
there is no evidence of peripheric emboli that have damaged the
organs to be transplanted. The recipient must continue treatment
for at least 10-14 days with active drugs, whose choice and
duration must be modulated according to the results of the
blood cultures of the donor at the time of organs procurement.

Non-bacteremic localized infections from other sites only
require antibiotic treatment if transmission in the transplanted
organ is plausible (positive urine cultures for kidney recipients;
respiratory cultures for lung recipients) but it is not
recommended for the other organs recipients. The donor with
localized bacterial infection must have received adequate
treatment prior to donation (preferably a minimum of
24-48 h). Targeted antibiotic treatment should be continued
in the recipient of the infected organ.

Most cases of donor-derived candidiasis have occurred in
kidney transplant recipients and rarely in liver transplant
recipients in whom contaminated preservation fluid is a
commonly proposed source, but also donor candidemia
without effective antifungal therapy can be infection source
[75, 76]. In this setting DDI fungal infection can result in life-
threatening complications like arteritis and vascular aneurysms.
On the basis of our national protocol, transplant of donors with
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untreated candidemia is not recommended and donors with
positive blood cultures for Candida spp. can be accepted only
after 24-48 h of effective antifungal therapy prior to organ
procurement and recipients should receive at least a 14-day
course of antifungals (echinocandins are the preferred
antifungal therapy) targeting the donor Candida spp. isolate [10].

MULTIDRUG RESISTANT BACTERIA
AND FUNGI

Transmission of most bacterial infections may be prevented by
the use of surgical prophylaxis at time of transplant surgery, but
due to the emergence of multidrug resistant (MDR) bacteria,
routine prophylaxis might fail to prevent transmission of bacteria
from the donor organ at the time of procurement [77, 78]. Gram-
positive MDR bacteria (vancomycin-resistant Enterococcus
species, methicillin-resistant Staphylococcus aureus) do not
appear to have a significant impact on organ utilization [79].
On the contrary MDR Gram-negative bacteria (MDR GNB),
which include, carbapenem-resistant Pseudomonas aeruginosa,
carbapenem-resistant  Acinetobacter baumannii, Klebsiella
pneumoniae and other carbapenem-resistant Enterobacterales,
has been observed to reduce organ procurement and
transplantation [79, 80]. There is no evidence to suggest that
organs from donors infected or colonized with Extended-
spectrum (- lactamase—producing Enterobacterales (ESBL) be
excluded from transplantation [81, 82].

Transmission with organ transplantation of MDR-GNB
organisms has been associated with serious consequences for
the recipients in terms of morbidity and mortality [71, 83, 84].
There is limited experience on risk mitigation strategies related to
MDR-GNB bacteria that have been successfully implemented to
minimize the impact of MDR-GNB donor-transmitted bacteria
following organ transplantation. Indeed, limited reports showed
that recipients of organs from donors with MDR-GNB infection
may have a favorable outcome with early microbiological
diagnosis, peri-transplant targeted antibiotic therapy due to
successful intra- and inter-institutional communication and
prolonged treatment after transplantation [67, 85-87]. These
results underline that active surveillance system should be
implemented to avoid communication gaps that might be
associated with infection transmission and could allow the
policies on the use of organs from MDR-GNB positive donors
to be reconsidered [87]. Rapid and effective interagency and
interinstitutional communication regarding donor cultures are
imperative to optimize recipient management [81].

In addition, the current availability of new drugs with activity
against some MDR-GNB pathogens and new possible
decontamination techniques performed after organ procurement
might allow in the future a more liberal use of these organs [85, 88].
However further work is needed to understand how to prospectively
identify donors that may harbor MDR subclinical infection, and how
to best manage recipients at risk for MDR-GNB donor-derived
infections following transplantation [89].

In general, the confirmed presence of MDR-GNB bacteremia
constitute an exclusion criterion from the donation, because

Marginal Donors and Donor-Derived Infections

outcomes in such circumstances are still unknown, but
individual donor evaluation is required with careful discussion
with the transplant infectious diseases team. The efficacy of
appropriate antimicrobial treatment of the donor before organ
procurement on the basis of in vitro susceptibility data, in
preventing recipient infection, is not known. Risk-benefit
assessment is needed to drive decisions to accept the organ
but a clear plan for effective peri- and post-transplant
antibiotics for the recipient should be outlined prior to the use
of such organs [78, 89]. As regards as localized infections
(pneumonia, infections of the urinary tract), in the absence of
associated bacteremia, the exclusion applies only to the
infected organ [90].

There is insufficient data to determine the risk of transmission
of infection from a donor colonized by MDR-GNB to a recipient.
The isolated positivity of the rectal swab for MDR-GNB should
not be considered a criterion of exclusion from donation, except
for bowel and pancreas donation and requests the highest respect
for surgical aseptic procedures in order to avoid contamination of
the procured organs [78, 90].

It seems prudent to exclude organs colonized or infected by
MDR GNB (lungs, kidney) although in specific situations the
organs colonized with MDR bacteria may be safely used when the
recipients receive prompt tailored antibiotic treatment [91]. It is
not currently recommended administration of modified
antibiotic prophylaxis to recipients of organs from donors that
are colonized but it is important to have the microbiological
donor history recorded in order to adjust the empirical antibiotic
treatment in case of suspected infection immediately after the
transplantation [78, 90].

Candida auris is an emerging pathogen capable of drug
resistance and persistence in the environment with important
public health implications and has several implications for
organ transplantation. The possibility of donor-derived
transmission of C. auris has been described [92]. Isolation
from an organ donor warrants careful consideration before
transplantation. At present, there are few data to guide
such decisions.

CONCLUSION

Donor-derived infections continue to be a challenge. Awareness
of epidemiological changes and emerging pathogens alongside
the improvement of rapid and reliable microbiological screening
are basic tools to improve organ safety and quality of organs
allocation. It is vital to develop prospective and high-quality
research to improve a more tailored approach and knowledge
on short- and long-term outcomes of DDIs. Moreveor new
frontiers need to be explored to expand the donor pool
demanding careful legal, ethical and medical caution.

AUTHOR CONTRIBUTIONS

All authors listed have made a substantial, direct, and intellectual
contribution to the work and approved it for publication.

Transplant International | Published by Frontiers

October 2024 | Volume 37 | Article 12803



Grossi et al.

FUNDING

The authors

declare that no financial support was

received for the research, authorship, and/or publication of
this article.

REFERENCES

10.

11.

12.

13.

14.

15.

16.

. Kaul DR, Vece G, Blumberg E, La Hoz RM, Ison MG, Green M, et al. Ten Years

of Donor-Derived Disease: A Report of the Disease Transmission Advisory
Committee. Am ] Transpl (2021) 21(2):689-702. doi:10.1111/ajt.16178

. Penumarthi LR, La Hoz RM, Wolfe CR, Jackson BR, Mehta AK, Malinis M,

et al. Cryptococcus Transmission Through Solid Organ Transplantation in the
United States: A Report From the Ad Hoc Disease Transmission Advisory
Committee. Am ] Transpl (2021) 21(5):1911-23. doi:10.1111/ajt.16433

. Gorsline CA, Tyler RS, Sigler RK, Wolfe CR, Harris CE, Kumar RN. They

Paged Me what?: A Transplant Infectious Disease Guide to Donor Calls.
Transpl Infect Dis (2023) 25:e14172. doi:10.1111/tid.14172

. Peghin M, Grossi PA. Donor-Derived Infections in Solid Organ Transplant

Recipients. Curr Opin Organ Transpl (2023) 28(5):384-90. doi:10.1097/MOT.
0000000000001094

. Saha A, Browning C, Dandamudi R, Barton K, Graepel K, Cullity M, et al.

Donor-Derived ~ Ehrlichiosis: 2 Clusters  Following  Solid  Organ
Transplantation. Clin Infect Dis (2022) 74(5):918-23. doi:10.1093/cid/ciab667

. Danziger-Isakov L, Kumar D, AST ID Community of Practice. Vaccination of

Solid Organ Transplant Candidates and Recipients: Guidelines From the
American Society of Transplantation Infectious Diseases Community of
Practice. Clin Transpl (2019) 33(9):e13563. doi:10.1111/ctr.13563

. Russo FP, Vigano M, Stock P, Ferrarese A, Pugliese N, Burra P, et al. HBV-

Positive and HIV-Positive Organs in Transplantation: A Clinical Guide for the
Hepatologist. ] Hepatol (2022) 77(2):503-15. doi:10.1016/j.jhep.2022.03.007

. Loggi E, Micco L, Ercolani G, Cucchetti A, Bihl FK, Grazi GL, et al. Liver

Transplantation from Hepatitis B Surface Antigen Positive Donors: A Safe
Way to Expand the Donor Pool. ] Hepatol (2012) 56(3):579-85. d0i:10.1016/j.
jhep.2011.09.016

. Bhatnagar A, Prakash S, Lymberopoulos P, Goff C, Shaikh A, Kim D, et al.

Transplanting Hepatitis B Surface Antigen-Positive Livers in the United States:
Outcomes and Opportunities. Am ] Transpl (2023) 23:1221-6. doi:10.1016/j.
ajt.2023.04.024

Centro Nazionale Trapianti. Valutazione Dellidoneita Del Donatore in
Relazione A Patologie Infettive (2024). Available from: https://www.
trapianti.salute.gov.it/imgs/C_17_cntPubblicazioni_620_allegato.pdf
(Accessed January, 2024).

European Directorate for the Quality of Medicines & HealthCare (EDQM).
Guide on Quality and Safety of Organs for Transplantation. 8th ed. Strasbourg,
France: European Directorate for the Quality of Medicines & HealthCare
(EDQM) (2022).

Jones JM, Kracalik I, Levi ME, Bowman JS, Berger J], Bixler D, et al. Assessing
Solid Organ Donors and Monitoring Transplant Recipients for Human
Immunodeficiency Virus, Hepatitis B Virus, and Hepatitis C Virus
Infection — U.S. Public Health Service Guideline, 2020. MMWR Recomm
Rep (2020) 69(4):1-16. doi:10.15585/mmwr.rr6904al

Coffin CS, Zhou K, Terrault NA. New and Old Biomarkers for Diagnosis and
Management of Chronic Hepatitis B Virus Infection. Gastroenterology (2019)
156(2):355-68. doi:10.1053/j.gastro.2018.11.037

Te H, Doucette K. Viral Hepatitis: Guidelines by the American Society of
Transplantation Infectious Disease Community of Practice. Clin Transpl
(2019) 33(9):e13514. doi:10.1111/ctr.13514

Singal AK, Reddy KR, Nguyen MH, Younossi Z, Kwo P, Kuo YF. Use and
Outcomes of Hepatitis B Virus-Positive Grafts for Kidney or Heart
Transplantation in the United States From 1999 to 2021. Transplantation
(2023) 108:693-702. doi:10.1097/TP.0000000000004759

Carnemolla BT, Kutzler HL, Kuzaro HA, Morgan G, Serrano OK, Ye X, et al. Use
of Hepatitis B Viremic Donors in Kidney Transplant Recipients: A Single Center
Experience. Transpl Infect Dis (2022) 24(4):e13872. doi:10.1111/tid.13872

Marginal Donors and Donor-Derived Infections

CONFLICT OF INTEREST

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that
could be construed as a potential conflict of interest.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Len O, Los-Arcos I, Aguado JM, Blanes M, Bodro M, Carratala J, et al.
Executive Summary of the Consensus Statement of the Transplant Infection
Study Group (GESITRA) of the Spanish Society of Infectious Diseases and
Clinical Microbiology (SEIMC) and the National Transplant Organization
(ONT) on the Selection Criteria of Donors of Solid Organs in Relation to
Infectious Diseases. Enferm Infecc Microbiol Clin (Engl Ed) (2020) 38(8):
379-89. doi:10.1016/j.eimc.2019.10.016

Choi Y, Choi JY, Yi NJ, Lee K, Mori S, Hong G, et al. Liver Transplantation for
HBsAg-Positive Recipients Using Grafts from HBsAg-Positive Deceased
Donors. Transpl Int (2013) 26(12):1173-83. doi:10.1111/tri.12177

European Association for the Study of the LiverEuropean Association for the
Study of the Liver. EASL Clinical Practice Guidelines on Hepatitis Delta Virus.
J Hepatol (2023) 79(2):433-60. doi:10.1016/j.jhep.2023.05.001

Franchello A, Ghisetti V, Marzano A, Romagnoli R, Salizzoni M.
Transplantation of Hepatitis B Surface Antigen-Positive Livers Into
Hepatitis B Virus-Positive Recipients and the Role of Hepatitis Delta
Coinfection. Liver Transpl (2005) 11(8):922-8. doi:10.1002/1t.20471

Martini S, Tandoi F, Romagnoli R, Rizzetto M. Liver Transplantation in
Hepatitis B/Hepatitis D (Delta) Virus Coinfected Recipients. Transplantation
(2022) 106(10):1935-9. doi:10.1097/TP.0000000000004138

Wedemeyer H, Aleman S, Brunetto MR, Blank A, Andreone P, Bogomolov P,
et al. A Phase 3, Randomized Trial of Bulevirtide in Chronic Hepatitis D.
N Engl ] Med (2023) 389(1):22-32. doi:10.1056/NEJMoa2213429

Bahde R, Holzen JP, Wolters HH, Schmidt HH, Bock CT, Lugering A, et al.
Course of a HBsAg Positive Liver Transplantation in a Hepatitis B and D Virus
Coinfected Recipient. Ann Hepatol (2011) 10(3):355-60. doi:10.1016/s1665-
2681(19)31550-9

Huprikar S, Danziger-Isakov L, Ahn J, Naugler S, Blumberg E, Avery RK, et al.
Solid Organ Transplantation From Hepatitis B Virus-Positive Donors:
Consensus Guidelines for Recipient Management. Am ] Transpl (2015)
15(5):1162-72. doi:10.1111/ajt.13187

Angelico M, Nardi A, Marianelli T, Caccamo L, Romagnoli R, Tisone G, et al.
Hepatitis B-Core Antibody Positive Donors in Liver Transplantation and
Their Impact on Graft Survival: Evidence From the Liver Match Cohort Study.
] Hepatol (2013) 58(4):715-23. doi:10.1016/j.jhep.2012.11.025

Salas J, Storm K, Durand CM. Organ Donors With Human Immunodeficiency
Virus and Hepatitis C Virus: Expanding the Donor Pool. Infect Dis Clin North
Am (2023) 37(3):641-58. doi:10.1016/.idc.2023.04.003

Duong AT, Snyder HS, Billmeyer AL, Cox AC, Cheng NL, Ford RM, et al.
Hepatitis C Donor Positive to Recipient Negative Solid Organ Transplants: Early
Direct Acting Antiviral Insurance Approval Rates With and Without Documented
Viremia. Am J Surg (2023) 226:239-44. doi:10.1016/j.amjsurg.2023.04.015
Bekki Y, Crismale JF, Myers B, Schiano TD, Florman S. Varying Utilization Rates
but Superior Outcomes in Liver Transplantation From Hepatitis C-Positive
Donors in the United States: An Analysis of the OPTN/UNOS Database.
Transplantation (2022) 106(9):1787-98. doi:10.1097/TP.0000000000004116
Kwon JH, Hill MA, Patel R, Tedford R], Hashmi ZA, Shorbaji K, et al.
Outcomes of over 1000 Heart Transplants Using Hepatitis C-Positive Donors
in the Modern Era. Ann Thorac Surg (2023) 115(2):493-500. doi:10.1016/j.
athoracsur.2022.11.002

Ruck JM, Zeiser LB, Zhou AL, Chidi AP, Winchester SL, Durand CM, et al.
Trends in Use and Three-Year Outcomes of Hepatitis C Virus-Viremic
Donor Lung Transplants for Hepatitis C Virus-Seronegative Recipients.
J Thorac Cardiovasc Surg (2023) 165(4):1587-95.e2. doi:10.1016/j.jtcvs.
2022.08.019

Jones JM, Kracalik I, Levi ME, Bowman JS, 3rd, Berger JJ, Bixler D, et al.
Assessing Solid Organ Donors and Monitoring Transplant Recipients for
Human Immunodeficiency Virus, Hepatitis B Virus, and Hepatitis C Virus
Infection - U.S. Public Health Service Guideline, 2020. MMWR Recomm Rep
(2020) 69(4):1-16. doi:10.15585/mmwr.rr6904al

Transplant International | Published by Frontiers

October 2024 | Volume 37 | Article 12803


https://doi.org/10.1111/ajt.16178
https://doi.org/10.1111/ajt.16433
https://doi.org/10.1111/tid.14172
https://doi.org/10.1097/MOT.0000000000001094
https://doi.org/10.1097/MOT.0000000000001094
https://doi.org/10.1093/cid/ciab667
https://doi.org/10.1111/ctr.13563
https://doi.org/10.1016/j.jhep.2022.03.007
https://doi.org/10.1016/j.jhep.2011.09.016
https://doi.org/10.1016/j.jhep.2011.09.016
https://doi.org/10.1016/j.ajt.2023.04.024
https://doi.org/10.1016/j.ajt.2023.04.024
https://www.trapianti.salute.gov.it/imgs/C_17_cntPubblicazioni_620_allegato.pdf
https://www.trapianti.salute.gov.it/imgs/C_17_cntPubblicazioni_620_allegato.pdf
https://doi.org/10.15585/mmwr.rr6904a1
https://doi.org/10.1053/j.gastro.2018.11.037
https://doi.org/10.1111/ctr.13514
https://doi.org/10.1097/TP.0000000000004759
https://doi.org/10.1111/tid.13872
https://doi.org/10.1016/j.eimc.2019.10.016
https://doi.org/10.1111/tri.12177
https://doi.org/10.1016/j.jhep.2023.05.001
https://doi.org/10.1002/lt.20471
https://doi.org/10.1097/TP.0000000000004138
https://doi.org/10.1056/NEJMoa2213429
https://doi.org/10.1016/s1665-2681(19)31550-9
https://doi.org/10.1016/s1665-2681(19)31550-9
https://doi.org/10.1111/ajt.13187
https://doi.org/10.1016/j.jhep.2012.11.025
https://doi.org/10.1016/j.idc.2023.04.003
https://doi.org/10.1016/j.amjsurg.2023.04.015
https://doi.org/10.1097/TP.0000000000004116
https://doi.org/10.1016/j.athoracsur.2022.11.002
https://doi.org/10.1016/j.athoracsur.2022.11.002
https://doi.org/10.1016/j.jtcvs.2022.08.019
https://doi.org/10.1016/j.jtcvs.2022.08.019
https://doi.org/10.15585/mmwr.rr6904a1

Grossi et al.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Gambato M, Perez-Del-Pulgar S, Hedskog C, Svarovskia ES, Brainard D,
Denning J, et al. Hepatitis C Virus RNA Persists in Liver Explants of Most
Patients Awaiting Liver Transplantation Treated With an Interferon-free
Regimen. Gastroenterology (2016) 151(4):633-6. doi:10.1053/j.gastro.2016.
06.025

Pereira B], Wright TL, Schmid CH, Levey AS. A Controlled Study of Hepatitis
C Transmission by Organ Transplantation. The New England Organ Bank
Hepatitis C Study Group. Lancet (1995) 345(8948):484-7. doi:10.1016/s0140-
6736(95)90583-9

Weinfurtner K, Reddy KR. Hepatitis C Viraemic Organs in Solid Organ
Transplantation. ] Hepatol (2021) 74(3):716-33. doi:10.1016/j.jhep.2020.
11.014

Gordon CE, Adam GP, Jadoul M, Martin P, Balk EM. Kidney Transplantation
from Hepatitis C Virus-Infected Donors to Uninfected Recipients: A
Systematic Review for the KDIGO 2022 Hepatitis C Clinical Practice
Guideline Update. Am ] Kidney Dis (2023) 82(4):410-8. doi:10.1053/j.ajkd.
2022.12.019

Morales JM, Campistol JM, Dominguez-Gil B, Andres A, Esforzado N,
Oppenheimer F, et al. Long-term Experience With Kidney Transplantation
From Hepatitis C-Positive Donors into Hepatitis C-Positive Recipients. Am
] Transpl (2010) 10(11):2453-62. doi:10.1111/j.1600-6143.2010.03280.x
Woolley AE, Fanikos J, Baden LR. Heart and Lung Transplants From HCV-
Infected Donors. Reply. Reply N Engl ] Med (2019) 381(10):989. doi:10.1056/
NEJMc1907009

Aleyadeh W, Verna EC, Elbeshbeshy H, Sulkowski MS, Smith C, Darling J,
et al. Outcomes of Early vs Late Treatment Initiation in Solid Organ
Transplantation From Hepatitis C Virus Nucleic Acid Test-Positive Donors
to Hepatitis C Virus-Uninfected Recipients: Results From the HCV-TARGET
Study. Am ] Transpl (2023) 24:468-78. doi:10.1016/j.ajt.2023.10.006

Saberi B, Hamilton JP, Durand CM, Li Z, Philosophe B, Cameron AM, et al.
Utilization of Hepatitis C Virus RNA-Positive Donor Liver for Transplant to
Hepatitis C Virus RNA-Negative Recipient. Liver Transpl (2018) 24(1):140-3.
doi:10.1002/1t.24838

Shah KK, Wyld M, Hedley JA, Waller KMJ, De La Mata N, Webster AC, et al.
Cost-Effectiveness of Kidney Transplantation From Donors at Increased Risk
of Blood-Borne Virus Infection Transmission. Transplantation (2023) 107:
2028-42. doi:10.1097/TP.0000000000004632

Lushniak SA, Durand CM. Donors With Human Immunodeficiency Virus
and Hepatitis C Virus for Solid Organ Transplantation: What's New. Curr
Opin Infect Dis (2022) 35(4):321-9. doi:10.1097/QC0.0000000000000840
Muller E, Botha FCJ, Barday ZA, Manning K, Chin-Hong P, Stock P. Kidney
Transplantation in HIV-Positive Patients: Current Practice and Management
Strategies.  Transplantation  (2021)  105(7):1492-501.  doi:10.1097/TP.
0000000000003485

Chandran S, Stock PG, Roll GR. Expanding Access to Organ Transplant for
People Living With HIV:Can Policy Catch up to Outcomes Data?
Transplantation (2023) 108:874-83. doi:10.1097/TP.0000000000004794
Muller E, Barday Z. HIV-Positive Kidney Donor Selection for HIV-Positive
Transplant Recipients. ] Am Soc Nephrol (2018) 29(4):1090-5. doi:10.1681/
ASN.2017080853

Botha J, Conradie F, Etheredge H, Fabian J, Duncan M, Haeri
Mazanderani A, et al. Living Donor Liver Transplant From an HIV-
Positive Mother to Her HIV-Negative Child: Opening up New
Therapeutic Options. AIDS (2018) 32(16):F13-F19. doi:10.1097/QAD.
0000000000002000

Durand CM, Zhang W, Brown DM, Yu S, Desai N, Redd AD, et al. A
Prospective Multicenter Pilot Study of HIV-Positive Deceased Donor to
HIV-Positive Recipient Kidney Transplantation: HOPE in Action. Am
J Transpl (2021) 21(5):1754-64. doi:10.1111/ajt.16205

Bonny TS, Kirby C, Martens C, Rose R, Desai N, Seisa M, et al. Outcomes of
Donor-Derived Superinfection Screening in HIV-Positive to HIV-Positive
Kidney and Liver Transplantation: A  Multicentre, Prospective,
Observational Study. Lancet HIV (2020) 7(9):e611-9. doi:10.1016/S2352-
3018(20)30200-9

Benner SE, Zhu X, Hussain S, Florman S, Eby Y, Fernandez RE, et al. HIV-
Positive Liver Transplant Does Not Alter the Latent Viral Reservoir in
Recipients with Antiretroviral Therapy-Suppressed HIV. J Infect Dis (2023)
228(9):1274-9. doi:10.1093/infdis/jiad241

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Marginal Donors and Donor-Derived Infections

Hemmersbach-Miller M, Wood RP, Wolfe CR. Donor Evaluation in the Era of
HIV-Positive Organ Transplantation: The Importance of the Infectious
Diseases Specialist. Am J Transpl (2020) 20(9):2589-92. doi:10.1111/ajt.15921
Durand CM, Werbel W, Doby B, Brown D, Desai NM, Malinis M, et al.
Clarifying the HOPE Act Landscape: The Challenge of Donors With False-
Positive HIV Results. Am ] Transpl (2020) 20(2):617-9. doi:10.1111/ajt.15681
Werbel WA, Brown DM, Kusemiju OT, Doby BL, Seaman SM, Redd AD, et al.
National Landscape of Human Immunodeficiency Virus-Positive Deceased
Organ Donors in the United States. Clin Infect Dis (2022) 74(11):2010-9.
doi:10.1093/cid/ciab743

Grossi PA. Risk Assessment for HIV+ Organ Donors: Is the CD4 T Cell Count
a Marker of Increased Risk of Transmissible Diseases? Transplantation (2017)
101(4):684-5. doi:10.1097/TP.0000000000001626

Durand CM, Martinez N, Neumann K, Benedict RC, Baker AW, Wolfe CR,
et al. Living Kidney Donors With HIV: Experience and Outcomes From a Case
Series by the HOPE in Action Consortium. Lancet Reg Health Am (2023) 24:
100553. doi:10.1016/j.]ana.2023.100553

Muzaale AD, Althoff KN, Sperati CJ, Abraham AG, Kucirka LM, Massie AB,
et al. Risk of End-Stage Renal Disease in HIV-Positive Potential Live Kidney
Donors. Am J Transpl (2017) 17(7):1823-32. doi:10.1111/ajt.14235

Durand CM, Florman S, Motter JD, Brown D, Ostrander D, Yu S, et al. HOPE
in Action: A Prospective Multicenter Pilot Study of Liver Transplantation
From Donors With HIV to Recipients With HIV. Am ] Transpl (2022) 22(3):
853-64. doi:10.1111/ajt.16886

Kaul DR, Valesano AL, Petrie JG, Sagana R, Lyu D, Lin J, et al. Donor to
Recipient Transmission of SARS-CoV-2 by Lung Transplantation Despite
Negative Donor Upper Respiratory Tract Testing. Am J Transpl (2021) 21(8):
2885-9. doi:10.1111/ajt.16532

Peghin M, Grossi PA. COVID-19 Positive Donor for Solid Organ
Transplantation. ] Hepatol (2022) 77(4):1198-204. doi:10.1016/j.jhep.2022.
06.021

Eichenberger EM, Kaul DR, Wolfe CR. The Pandemic Provides a Pathway:
What We Know and what We Need to Know About Using COVID Positive
Donors. Transpl Infect Dis (2021) 23(5):e13727. doi:10.1111/tid.13727
Eichenberger EM, Coniglio AC, Milano C, Schroder ], Bryner BS, Spencer PJ,
et al. Transplanting Thoracic COVID-19 Positive Donors: An Institutional
Protocol and Report of the First 14 Cases. ] Heart Lung Transpl (2022) 41(10):
1376-81. doi:10.1016/j.healun.2022.06.018

Madan S, Chan MAG, Saeed O, Hemmige V, Sims DB, Forest SJ, et al. Early
Outcomes of Adult Heart Transplantation From COVID-19 Infected Donors.
J Am Coll Cardiol (2023) 81(24):2344-57. doi:10.1016/j.jacc.2023.04.022
HRSA. Summary of Current Evidence and Information- Donor SARS-CoV-
2 Testing and Organ Recovery from Donors With a History of COVID-19
(2024). Available from: https://optn.transplant.hrsa.gov/media/kkhnlwah/
sars-cov-2-summary-of-evidence.pdf (Accessed January, 2024).

Asija R, Singh R, Paneitz DC, Wolfe SB, Chukwudi C, Michel E, et al. Is
Transplantation With Coronavirus Disease 2019-Positive Donor Lungs Safe?
A US Nationwide Analysis. Ann Thorac Surg (2023) 116(5):1046-54. doi:10.
1016/j.athoracsur.2023.05.048

Saharia KK, Ramelli SC, Stein SR, Roder AE, Kreitman A, Banakis S, et al.
Successful Lung Transplantation Using an Allograft from a COVID-19-
Recovered Donor: A Potential Role for Subgenomic RNA to Guide Organ
Utilization. Am ] Transpl (2023) 23(1):101-7. doi:10.1016/j.ajt.2022.09.001
Martini S, Saracco M, Cocchis D, Pittaluga F, Lavezzo B, Barisone F, et al.
Favorable Experience of Transplant Strategy Including Liver Grafts From
COVID-19 Donors: One-Year Follow-Up Results. Transpl Infect Dis (2023) 25:
e14126. doi:10.1111/tid.14126

Montiel Villalonga P, Martinez-Alpuente I, Fernandez-Ruiz M, Len O, Bodro
M, Los-Arcos I, et al. Transplantation of Organs From SARS-CoV-2-Positive
Donors: Preliminary Experience From Spain. Transpl Infect Dis (2023) 25(1):
€14008. doi:10.1111/tid.14008

Malinis M, Boucher HW, AST Infectious Diseases Community of Practice.
Screening of Donor and Candidate Prior to Solid Organ Transplantation-
Guidelines From the American Society of Transplantation Infectious Diseases
Community of Practice. Clin Transpl (2019) 33(9):e13548. doi:10.1111/ctr.
13548

Boutin CA, Pouch SM, Ison MG. Utility of Deceased Donor Cultures in Solid
Organ Transplantation in Preventing Donor-Derived Bacterial and Fungal

Transplant International | Published by Frontiers

October 2024 | Volume 37 | Article 12803


https://doi.org/10.1053/j.gastro.2016.06.025
https://doi.org/10.1053/j.gastro.2016.06.025
https://doi.org/10.1016/s0140-6736(95)90583-9
https://doi.org/10.1016/s0140-6736(95)90583-9
https://doi.org/10.1016/j.jhep.2020.11.014
https://doi.org/10.1016/j.jhep.2020.11.014
https://doi.org/10.1053/j.ajkd.2022.12.019
https://doi.org/10.1053/j.ajkd.2022.12.019
https://doi.org/10.1111/j.1600-6143.2010.03280.x
https://doi.org/10.1056/NEJMc1907009
https://doi.org/10.1056/NEJMc1907009
https://doi.org/10.1016/j.ajt.2023.10.006
https://doi.org/10.1002/lt.24838
https://doi.org/10.1097/TP.0000000000004632
https://doi.org/10.1097/QCO.0000000000000840
https://doi.org/10.1097/TP.0000000000003485
https://doi.org/10.1097/TP.0000000000003485
https://doi.org/10.1097/TP.0000000000004794
https://doi.org/10.1681/ASN.2017080853
https://doi.org/10.1681/ASN.2017080853
https://doi.org/10.1097/QAD.0000000000002000
https://doi.org/10.1097/QAD.0000000000002000
https://doi.org/10.1111/ajt.16205
https://doi.org/10.1016/S2352-3018(20)30200-9
https://doi.org/10.1016/S2352-3018(20)30200-9
https://doi.org/10.1093/infdis/jiad241
https://doi.org/10.1111/ajt.15921
https://doi.org/10.1111/ajt.15681
https://doi.org/10.1093/cid/ciab743
https://doi.org/10.1097/TP.0000000000001626
https://doi.org/10.1016/j.lana.2023.100553
https://doi.org/10.1111/ajt.14235
https://doi.org/10.1111/ajt.16886
https://doi.org/10.1111/ajt.16532
https://doi.org/10.1016/j.jhep.2022.06.021
https://doi.org/10.1016/j.jhep.2022.06.021
https://doi.org/10.1111/tid.13727
https://doi.org/10.1016/j.healun.2022.06.018
https://doi.org/10.1016/j.jacc.2023.04.022
https://optn.transplant.hrsa.gov/media/kkhnlwah/sars-cov-2-summary-of-evidence.pdf
https://optn.transplant.hrsa.gov/media/kkhnlwah/sars-cov-2-summary-of-evidence.pdf
https://doi.org/10.1016/j.athoracsur.2023.05.048
https://doi.org/10.1016/j.athoracsur.2023.05.048
https://doi.org/10.1016/j.ajt.2022.09.001
https://doi.org/10.1111/tid.14126
https://doi.org/10.1111/tid.14008
https://doi.org/10.1111/ctr.13548
https://doi.org/10.1111/ctr.13548

Grossi et al.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

Infectious Diseases Transmission. Transpl Infect Dis (2023) 25(2):14032.
doi:10.1111/tid.14032

Lumbreras C, Sanz F, Gonzalez A, Perez G, Ramos MJ, Aguado JM, et al.
Clinical Significance of Donor-Unrecognized Bacteremia in the Outcome of
Solid-Organ Transplant Recipients. Clin Infect Dis (2001) 33(5):722-6. doi:10.
1086/322599

Siddiqi U, Blitzer D, Lirette S, Patel A, Hoang R, Mohammed A, et al. Positive
Donor Blood Cultures Are Not Associated With Worse Heart Transplant
Survival. Clin Transpl (2023) 37:¢14994. doi:10.1111/ctr.14994

Wolfe CR, Ison MG, AST Infectious Diseases Community of Practice. Donor-
derived Infections: Guidelines From the American Society of Transplantation
Infectious Diseases Community of Practice. Clin Transpl (2019) 33(9):e13547.
doi:10.1111/ctr.13547

Xiao J, Wu D, Jia Y, Wan Q, Peng J. Impact of Donor-Derived Multi-Drug-
Resistant Organism Infections on Abdominal Solid Organ Transplantation
Recipients in China. Transpl Proc (2021) 53(6):1853-7. doi:10.1016/j.
transproceed.2021.04.014

Doucette KE, Al-Saif M, Kneteman N, Chui L, Tyrrell GJ, Kumar D, et al.
Donor-Derived Bacteremia in Liver Transplant Recipients Despite Antibiotic
Prophylaxis. Am ] Transpl (2013) 13(4):1080-3. doi:10.1111/ajt.12133
Singh N. Impact of Donor Bacteremia on Outcome in Organ Transplant
Recipients. Liver Transpl (2002) 8(10):975-6. doi:10.1053/jlts.2002.0080975
Greenhall GHB, Robb ML, Brown C, Johnson RJ, Tomlinson LA, Callaghan
CJ, et al. Solid Organ Transplantation From Deceased Donors With Infective
Endocarditis: The UK Experience. Transplantation (2022) 106(3):588-96.
doi:10.1097/TP.0000000000003792

Singh N, Huprikar S, Burdette SD, Morris MI, Blair JE, Wheat L], American
Society of Transplantation IDCoPD-DFIWG. Donor-Derived Fungal
Infections in Organ Transplant Recipients: Guidelines of the American
Society of Transplantation, Infectious Diseases Community of Practice. Am
J Transpl (2012) 12(9):2414-28. doi:10.1111/j.1600-6143.2012.04100.x
Anjan S, Simkins J, Ciancio G, Natori Y, Guerra G. 218.4: Outcomes of Donor
Candidemia in Kidney Transplant Recipients: A Single center Experience.
Transplantation (2023) 107:50. doi:10.1097/01.tp.0000993268.99474.b5
Graziano E, Peghin M, Grossi PA. Perioperative Antibiotic Stewardship in the
Organ Transplant Setting. Transpl Infect Dis (2022) 24(5):e13895. doi:10.1111/
tid.13895

Pouch SM, Ison MG. Deceased Donors With Multidrug-Resistant Organisms:
Implications and Future Directions. Curr Opin Organ Transpl (2022) 27(4):
250-6. doi:10.1097/MOT.0000000000000991

AnesiJA, Han JH, Lautenbach E, Lee DH, Clauss H, Climaco A, et al. Impact of
Deceased Donor Multidrug-Resistant Bacterial Organisms on Organ
Utilization. Am ] Transpl (2020) 20(9):2559-66. doi:10.1111/ajt.15830
Procaccio F, Masiero L, Vespasiano F, Grossi PA, Gagliotti C, Pantosti A, et al.
Organ Donor Screening for Carbapenem-Resistant Gram-Negative Bacteria in
Italian Intensive Care Units: The DRIn Study. Am ] Transpl (2020) 20(1):
262-73. doi:10.1111/ajt.15566

Pouch SM, Patel G, AST Infectious Diseases Community of Practice.
Multidrug-Resistant Gram-Negative Bacterial Infections in Solid Organ
Transplant Recipients-Guidelines From the American Society of
Transplantation Infectious Diseases Community of Practice. Clin Transpl
(2019) 33(9):e13594. doi:10.1111/ctr.13594

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

Marginal Donors and Donor-Derived Infections

Escola-Verge L, Los-Arcos I, Jose Gonzalez-Lopez ], Lung M, Bilbao I, Farre M,
et al. Successful Liver Transplantation Despite Donor-transmitted ESBL-
producing Klebsiella Pneumoniae Infection: Case Report and Review of the
Literature. Transpl Infect Dis (2017) 19(5). doi:10.1111/tid.12743

Lewis JD, Sifri CD. Multidrug-Resistant Bacterial Donor-Derived Infections in
Solid Organ Transplantation. Curr Infect Dis Rep (2016) 18(6):18. doi:10.1007/
s11908-016-0526-9

Tong L, Hu XG, Huang F, Huang SW, Li LF, Tang ZX, et al. Clinical Impacts
and Outcomes With Possible Donor-Derived Infection in Infected Donor
Liver Transplantation: A Single-Center Retrospective Study in China. J Infect
Dis (2020) 221(Suppl. 2):S164-S173. doi:10.1093/infdis/jiz591

Mularoni A, Bertani A, Vizzini G, Gona F, Campanella M, Spada M, et al.
Outcome of Transplantation Using Organs From Donors Infected or
Colonized With Carbapenem-Resistant Gram-Negative Bacteria. Am
J Transpl (2015) 15(10):2674-82. doi:10.1111/ajt.13317

Ariza-Heredia EJ, Patel R, Blumberg EA, Walker RC, Lewis R, Evans J,
et al. Outcomes of Transplantation Using Organs From a Donor Infected
With Klebsiella pneumoniae Carbapenemase (KPC)-Producing K.
pneumoniae. Transpl Infect Dis (2012) 14(3):229-36. doi:10.1111/j.
1399-3062.2012.00742.x

Mularoni A, Cona A, Campanella M, Barbera F, Medaglia AA, Cervo A,
et al. Donor-Derived Carbapenem-Resistant Gram-Negative Bacterial
Infections in Solid Organ Transplant Recipients: Active Surveillance
Enhances Recipient Safety. Am J Transpl (2024) 24(6):1046-56. doi:10.
1016/j.ajt.2024.02.005

Sui M, Zheng N, Xu D, Li Y, Li Y, Pu S, et al. Colistin Sulfate for
Decontamination of Preservation Fluid in Kidney Transplantation to
Decrease the Incidence of Donor-Derived Infections Caused by Multidrug-
Resistant Gram-Negative Bacteria. Transpl Infect Dis (2022) 24(3):e13820.
doi:10.1111/tid.13820

Anesi JA, Blumberg EA, Han JH, Lee DH, Clauss H, Hasz R, et al. Impact of
Donor Multidrug-Resistant Organisms on Solid Organ Transplant Recipient
Outcomes. Transpl Infect Dis (2022) 24(1):e13783. doi:10.1111/tid.13783
Benamu E, Pereira MR, Taimur S, Jacobs SE, Friedman AL, Jenkins SG, et al.
Isolation of Antibiotic-Resistant Gram-Negative Organisms from Donor
Respiratory Culture Does Not Impact Non-lung Solid Organ Recipient
Management. Clin Transpl (2019) 33(8):¢13646. doi:10.1111/ctr.13646
Bunsow E, Los-Arcos I, Martin-Gomez MT, Bello I, Pont T, Berastegui C, et al.
Donor-Derived Bacterial Infections in Lung Transplant Recipients in the Era
of Multidrug Resistance. ] Infect (2020) 80(2):190-6. doi:10.1016/j.jinf.2019.
12.006

Azar MM, Turbett SE, Fishman JA, Pierce VM. Donor-Derived Transmission
of Candida Auris During Lung Transplantation. Clin Infect Dis (2017) 65(6):
1040-2. doi:10.1093/cid/cix460

Copyright © 2024 Grossi, Wolfe and Peghin. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC
BY). The use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice.
No use, distribution or reproduction is permitted which does not comply with
these terms.

Transplant International | Published by Frontiers

10

October 2024 | Volume 37 | Article 12803


https://doi.org/10.1111/tid.14032
https://doi.org/10.1086/322599
https://doi.org/10.1086/322599
https://doi.org/10.1111/ctr.14994
https://doi.org/10.1111/ctr.13547
https://doi.org/10.1016/j.transproceed.2021.04.014
https://doi.org/10.1016/j.transproceed.2021.04.014
https://doi.org/10.1111/ajt.12133
https://doi.org/10.1053/jlts.2002.0080975
https://doi.org/10.1097/TP.0000000000003792
https://doi.org/10.1111/j.1600-6143.2012.04100.x
https://doi.org/10.1097/01.tp.0000993268.99474.b5
https://doi.org/10.1111/tid.13895
https://doi.org/10.1111/tid.13895
https://doi.org/10.1097/MOT.0000000000000991
https://doi.org/10.1111/ajt.15830
https://doi.org/10.1111/ajt.15566
https://doi.org/10.1111/ctr.13594
https://doi.org/10.1111/tid.12743
https://doi.org/10.1007/s11908-016-0526-9
https://doi.org/10.1007/s11908-016-0526-9
https://doi.org/10.1093/infdis/jiz591
https://doi.org/10.1111/ajt.13317
https://doi.org/10.1111/j.1399-3062.2012.00742.x
https://doi.org/10.1111/j.1399-3062.2012.00742.x
https://doi.org/10.1016/j.ajt.2024.02.005
https://doi.org/10.1016/j.ajt.2024.02.005
https://doi.org/10.1111/tid.13820
https://doi.org/10.1111/tid.13783
https://doi.org/10.1111/ctr.13646
https://doi.org/10.1016/j.jinf.2019.12.006
https://doi.org/10.1016/j.jinf.2019.12.006
https://doi.org/10.1093/cid/cix460
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

	Non-Standard Risk Donors and Risk of Donor-Derived Infections: From Evaluation to Therapeutic Management
	Introduction
	Hepatitis B Positive Donors
	Hepatitis C Positive Donors
	HIV Positive Donors
	COVID-19 Positive Donors
	Bacteremic and Candidemic Donors
	Multidrug Resistant Bacteria and Fungi
	Conclusion
	Author Contributions
	Funding
	Conflict of Interest
	References


