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Infection management in solid organ transplantation poses unique challenges, with a diverse array of potential pathogens and associated 
antimicrobial therapies. With limited high-quality randomized clinical trials to direct optimal care, therapeutic “myths” may propagate 
and contribute to suboptimal or excessive antimicrobial use. We discuss 6 therapeutic myths with particular relevance to solid organ 
transplantation and provide recommendations for infectious diseases clinicians involved in the care of this high-risk population.
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Therapeutics myths are medical beliefs and practices reflecting 
ostensibly historic data that, upon deeper exploration and re

view of the literature, lack robust foundational evidence or 

have been misinterpreted and propagated. Assimilation of 

myths into one’s practice may occur as the result of these lessons 
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being carried forward from early clinical training or unfounded 
assumptions of the benefits and risks of a particular interven
tion. In caring for patients at risk for or diagnosed with infec
tious diseases, perpetuation of myths may lead to selection of 
inferior antimicrobial agents or receipt of unnecessary antimi
crobials. Recent articles have been published debunking some 
of the most frequently encountered myths relating to the diag
nosis and treatment of infectious diseases [1, 2]. Management of 
infectious diseases in the solid organ transplant (SOT) popula
tion poses unique challenges with a broader array of potential 
pathogens and associated antimicrobial therapies, in addition 
to limited evidence. Additionally, evolution in immunosup
pression regimens and the overall complexity of these patients 
may make it difficult to maintain current expertise. Clinicians 
with training in infectious diseases are often consulted by and 
collaborate with a wide array of medical colleagues involved 
in the care of the transplant recipient, and they can assist 
in guiding appropriate antimicrobial selection not only on 
the individual patient level but also in crafting institutional 
transplant order sets and protocols relating to infection pro
phylaxis and treatment. Within this context, the authors pre
sent a series of infectious diseases myths with specific 
relevance to SOT recipients and provide recommendations 
for optimizing care.

MYTH 1: ALL CASES OF ASYMPTOMATIC BACTERIURIA SHOULD BE 
TREATED IN KIDNEY TRANSPLANT RECIPIENTS

Urinary tract infections (UTIs) are the most common infectious 
complication among kidney transplant recipients (KTRs), occur
ring most frequently within 6 months posttransplantation [3]. 
UTIs have been associated with deleterious outcomes, including 
allograft dysfunction and loss, hospitalization, and mortality, 
though these results are not observed consistently across all stud
ies [4]. Asymptomatic bacteriuria (ASB), defined within the 
American Society of Transplantation (AST) 2019 UTI guidelines 
as the presence of >105 colony-forming units/mL of uropathogen 
with no urinary or systemic symptoms of infection [5], has been 
often conflated with UTI or viewed as a harbinger for progression 
to pyelonephritis and sepsis.

In the first report of infectious complications among KTRs, 9 
of 30 recipients with indwelling urethral catheters developed 
posttransplant bacteriuria; however, it was not specified if 
this was due to UTI or ASB. Despite no observed association 
of bacteriuria with mortality, the authors stated: “The long- 
term effects of bacteriuria following renal homotransplantation 
have yet to be assessed. It would seem reasonable to assume, 
however, that lower [UTI] in these patients with a single homo
graft kidney … could lead to ascending pyelonephritis” [6]. 
This propagated decades of treatment of any positive urine cul
ture in KTRs, even as antimicrobial and immunosuppressive 
therapies advanced. However, evidence supporting an associa
tion of ASB with increased UTI risk is poor, and ASB treatment 

in nontransplant populations has been linked to higher, rather 
than lower, rates of subsequent UTI development [7].

The AST guidelines recommend against routine ASB screening 
or treatment in KTRs ≥2 months posttransplant. In the setting of 
persistent ASB (≥2 positive urine cultures with the same organism 
collected with minimal risk of contamination) within 2 months 
posttransplant, targeted antibiotic therapy may be considered, al
though initiation of antibiotics in the absence of infection signs 
and symptoms may have no benefit and lead to antimicrobial re
sistance [5]. The 2019 Infectious Diseases Society of America 
(IDSA) ASB guidelines similarly concluded that, based on the pre
ponderance of evidence, ASB screening and treatment in KTRs af
ter 1 month posttransplant is not warranted. They provided no 
recommendation for or against ASB treatment within the first 
month posttransplant due to lack of data [8].

Supporting literature referenced in the 2019 AST and IDSA 
guidelines comprised mainly retrospective evaluations and in
cluded only 2 prospective studies [9]. However, since 2019, ad
ditional prospective literature has been published that further 
corroborates the guideline recommendations against ASB 
screening and treatment ≥1–2 months posttransplant.

In a multicenter randomized trial of 87 KTRs with ASB ≥ 
1 month posttransplant, no difference in acute graft pyelone
phritis was observed at 1 year between KTRs receiving and 
not receiving antibiotic treatment (risk ratio, 1.40 [95% confi
dence interval {CI}, .40–4.87]; P = .59). No significant differ
ences in graft rejection or dysfunction, hospitalization, or 
mortality were observed, while antibiotic resistance was more 
common with ASB treatment [10]. In a larger multicenter, ran
domized trial of 199 KTRs with ASB ≥2 months posttransplant, 
antibiotic treatment of ASB for 10 days did not reduce the oc
currence of symptomatic UTI compared to no antibiotics (haz
ard ratio [HR], 0.83 [95% CI, .5–1.4]; P = .49). Furthermore, 
among KTRs with subsequent bacteriuria, those in the antibi
otic therapy group were more likely to isolate bacteria resistant 
to clinically relevant antibiotics compared to the no-therapy 
group (18% vs 4%; P = .003) [11]. While the antibiotics used 
for treatment in this randomized controlled trial (RCT) were 
per provider discretion and treatment durations exceeded cur
rent standard of care for most cases of UTI, these results still 
provide robust evidence that antibiotic treatment of ASB after 
2 months posttransplant provides no additional benefit to 
KTRs. Similarly, receipt of antibiotics for ASB ≤2 months 
post–kidney transplant was not associated with reduced UTI 
or pyelonephritis risk compared to no antibiotics in a single- 
center randomized trial of 80 KTRs (HR, 2.8 [95% CI, .8– 
9.1], P = .07 and HR, 6.5 [95% CI, .8–54.7], P = .08, respective
ly) [12]. In both studies cited above, post–ASB guidelines, there 
was insufficient evidence to examine 2 subsets of populations 
for potential harms or benefits of treatment, namely patients 
with retained urological devices (particularly ureteric stents 
and nephrostomy tubes) and patients with severe neutropenia.
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In summary, ASB treatment is not associated with improved 
clinical outcomes posttransplant but is associated with the 
emergence of drug-resistant uropathogens. Ceasing routine 
urine cultures solely for the purpose of bacteriuria screening 
and associated ASB treatment in KTRs ≥1 month posttrans
plant is a recommended practice for transplant centers to de
crease unnecessary laboratory tests and antibiotic use. Future 
studies are required to better delineate if ASB treatment may 
have a role in the setting of severe neutropenia or retained uro
logical devices in the early posttransplant period.

MYTH 2: ALL SOT RECIPIENTS REQUIRE PROPHYLACTIC ANTIBIOTICS 
PRIOR TO ROUTINE DENTAL PROCEDURES

Recommendation of prophylactic antibiotics prior to dental 
procedures was first introduced in 1955 by the American 
Heart Association (AHA) due to the risk of oral bacteria tran
siently entering the bloodstream and a further risk of infective 
endocarditis (IE) whenever disruptions to the oral mucosa oc
cur [13]. This recommendation led to historic widespread use 
of antibiotic prophylaxis prior to dental procedures, including 
by >80% of transplant centers [14].

However, in 2007 [15] (and reaffirmed in 2021 [16]), the 
AHA updated its guidelines to limit prophylaxis only to pa
tients at highest risk for IE, such as those with valvular disease 
or other structural cardiac defects associated with turbulent 
blood flow. SOT, in itself, is not an indication for IE prophylax
is, although heart transplant recipients who develop valvulop
athy posttransplant are at increased risk both for IE and poor 
IE outcomes, with mortality as high as 80% [17]. Thus, the 
AHA recommends that these recipients (heart transplant plus 
valvulopathy posttransplant) receive antibiotic prophylaxis 
when an invasive dental procedure is performed, which notably 
excludes routine teeth cleaning.

The European Society of Cardiology states that antibiotic 
prophylaxis “may be considered” for all heart transplant recip
ients while noting a low level of evidence [18]. However, most 
cases of IE in the SOT population, including heart transplant, 
are healthcare related and caused by nosocomial pathogens 
such as Staphylococcus aureus rather than oral streptococci, 
limiting the potential value of dental prophylaxis in IE preven
tion [19, 20].

Currently, there are no RCTs evaluating the use of antibiotic 
prophylaxis for dental procedures. This lack of robust support
ing data [21] has led to the question of whether antibiotic dental 
prophylaxis is truly effective for IE prevention even among 
high-risk patients. Data specific to SOT are even more scarce 
and do not provide compelling evidence supporting reduced 
risk of infectious complications. In a retrospective study of 
KTRs undergoing 190 dental extractions, 56.3% received anti
biotic prophylaxis despite only 12 of the 87 unique recipients 
(13.8%) having antibiotic prophylaxis recommended by their 
physician. Only 3 recipients (3.4%) had documented cardiac 

comorbidities. No infectious postoperative complications 
were identified [22]. Another retrospective study of 65 SOT re
cipients undergoing dental procedures found that 66.7% were 
prescribed antibiotic prophylaxis although only 11 (25.6%) 
had an AHA predisposing cardiac condition. No infectious 
complications were reported, while 1 patient developed an an
tibiotic hypersensitivity reaction, demonstrating that antibiot
ics in this setting caused, rather than prevented, harm [23]. 
Although not reported in the aforementioned studies, other ad
verse effects in addition to hypersensitivity to consider when 
giving antibiotic prophylaxis and acknowledged by the AHA 
guidelines include the risk of Clostridioides difficile infection, 
drug-related side effects such as QTc prolongation, and selec
tion for antibiotic resistance [16].

Based on available evidence, dental antimicrobial prophylaxis is 
overprescribed in SOT. This may be attributed in some cases to 
dental practices rather than transplant team recommendations, 
highlighting the potential benefits of antimicrobial stewardship 
in this setting and involving dental practitioners in decisions af
fecting the care of transplant recipients [24]. While nonemergency 
dental procedures should be performed before transplantation 
whenever possible or deferred for 3 months posttransplant in 
the setting of increased immunosuppression [25], ultimately there 
is no evidence supporting the need for routine use of dental pro
phylaxis in all SOT recipients and no evidence for dental prophy
laxis for routine cleanings.

MYTH 3: (VAL)GANCICLOVIR DOSING IS BASED ON DRUG 
CONCENTRATIONS WITH ESTABLISHED SAFETY AND EFFICACY 
THRESHOLDS AGAINST CYTOMEGALOVIRUS

In the management of cytomegalovirus (CMV) infection, ques
tions often arise regarding optimal ganciclovir or valganciclovir 
dosing to eradicate CMV and minimize myelosuppression. 
Unfortunately, a clear dose-response relationship for efficacy or 
safety has not been identified for ganciclovir, nor a specific 
pharmacokinetic-pharmacodynamic target.

Ganciclovir was first synthesized and described as having in 
vitro human herpesvirus activity in 1983 [26]. An initial dosing 
strategy of 5 mg/kg intravenously 2–3 times daily was used 
among 26 patients with severe and life-threatening CMV via 
a compassionate use pathway; dosing was based on exposures 
achieved in murine models [27]. In 1988, 314 immunocompro
mised patients with CMV disease received treatment with ei
ther oral ganciclovir solution or intravenous infusion [28]. 
Initial dosing strategies varied, but induction was typically 5 
mg/kg twice daily or 2.5 mg/kg 3 times daily, whereas mainte
nance doses ranged from 6 mg/kg daily to 5 mg/kg twice week
ly. The authors found no relationship between ganciclovir dose 
and either virologic response or neutropenia; however, they re
ported lower rates of both neutropenia and clinical response in 
a prior study among patients with human immunodeficiency 
virus (HIV) who were treated with 3 mg/kg/day compared to 
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7.5 mg/kg/day [29]. In the first prospective clinical trial of gan
ciclovir in SOT recipients, a dose of 5 mg/kg twice daily was uti
lized (informed by the “induction” dose for patients with AIDS) 
and has since represented standard dosing for CMV treatment 
[30]. Valganciclovir 900 mg once daily was first described as 
producing drug exposures equivalent to 5 mg/kg intravenous 
ganciclovir; hence, a dosing strategy of 900 mg orally twice dai
ly moved forward for treatment [31].

Despite some laboratories offering a ganciclovir assay for 
therapeutic drug monitoring (TDM), no established safety or 
efficacy threshold exists, and robust human pharmacokinetic/ 
pharmacodynamic models are lacking. Wiltshire and col
leagues conducted a randomized, double-blind study evaluat
ing exposures of oral ganciclovir versus valganciclovir used 
for CMV prophylaxis in 364 high-risk SOT recipients [32]. 
Robust pharmacokinetic sampling was obtained to study the 
correlation between area under the curve (AUC)0–24h of ganci
clovir during prophylaxis and incidence of CMV viremia, dis
ease, and hematological toxicity. Recipients who achieved a 
ganciclovir AUC >45 µg × hour/mL (more common in recip
ients receiving valganciclovir compared to oral ganciclovir) had 
a very low rate of CMV viremia while on prophylaxis and up to 
1 month after cessation; however, there was no difference in de
velopment of CMV viremia within 6 months or CMV disease 
within 1 year posttransplantation. The authors noted a weak as
sociation between increased ganciclovir exposure and hemato
logical toxicities, but no defined AUC threshold for toxicity. 
Ritchie and colleagues attempted to establish a relationship be
tween ganciclovir TDM and clinical efficacy and safety by eval
uating 82 patients being treated for CMV infection between 
2005 and 2015 [33]. The authors of this study did not comment 
on the CMV serostatus of patients included in this analysis. No 
association was observed between efficacy outcomes and ganci
clovir trough, nor was there a defined association between gan
ciclovir trough or peak concentrations and any safety endpoint.

In the absence of a validated pharmacodynamic or toxicody
namic threshold, efforts to mitigate ganciclovir toxicities through 
dose reduction have produced mixed results. For example, while 
“capping” valganciclovir prophylaxis doses to a maximum of 
450 mg daily (more commonly for SOT recipients who are 
CMV intermediate-risk) has been associated with reduced leuko
penia in some retrospective studies, these benefits have not been 
consistently replicated, and a possible association with CMV 
breakthrough and ganciclovir-resistant CMV has also been ob
served. In one study comparing valganciclovir 450 mg daily for 
90 days and 900 mg daily for 180 days in 96 high-risk liver trans
plant recipients for CMV prevention, the standard-dose group ex
perienced significantly more neutropenia (odds ratio, 12.2 [95% 
CI, 4.17–35.9]). However, ganciclovir-resistant CMV was ob
served in the reduced-dose group (2 vs 0 patients) [34]. A study 
comparing valganciclovir 450 mg daily to 900 mg daily in 179 
intermediate-risk KTRs found no difference in rates of CMV 

reactivation (0% vs 3.4%, respectively, P = .179) or neutropenia 
[35]. A study of 90 high-risk SOT recipients observed a lower in
cidence of leukopenia with reduced-dose valganciclovir (44% vs 
75%, P < .01), but with a numerically higher rate of CMV break
through infection (13.3% vs 2.2%, P = .11) [36]. Similar nonsignif
icant trends were observed in a study of 103 intermediate-risk 
lung transplant recipients (mean leukocyte nadir of 3400 vs 
2800 cells/μL and CMV viremia of 16.4% vs 8.3% for low and stan
dard valganciclovir doses, respectively) [37]. In a large study of 585 
SOT recipients, patients receiving valganciclovir prophylaxis dos
es below manufacturer recommendations were at significantly in
creased risk for CMV breakthrough after adjusting for other 
relevant risk factors [38].

In summary, clinicians should be aware that there are no val
idated ganciclovir concentrations associated with safety or effi
cacy in SOT, and there does not appear to be a universally 
supported dosing regimen that will reliably maintain optimal 
antiviral activity while avoiding toxicity. Decisions surround
ing dose reduction of valganciclovir to improve tolerability or 
mitigate drug-related costs should be weighed against the 
lack of clear dosing targets and potential efficacy concerns re
ported in observational studies; indeed, these decisions remain 
controversial. In SOT recipients who develop myelotoxicity, re
ducing antiproliferative doses or colony-stimulating factor sup
port may be considered. Additionally, while beyond the scope 
of this section, the data emerging for safety and efficacy of a 
preemptive monitoring strategy for CMV prevention in select 
SOT populations are compelling [39], as well as the use of leter
movir as alternative CMV prophylaxis [40, 41].

MYTH 4: INTRAVENOUS IMMUNOGLOBULIN HAS ROBUST EVIDENCE FOR 
TREATMENT OF BK NEPHROPATHY

Reactivation of BK polyomavirus (BKPyV) and development of 
BKPyV-induced nephropathy may result in irreversible renal graft 
failure. There are currently no US Food and Drug Administration– 
approved therapies for BKPyV or BKPyV-induced nephropathy. 
Guidelines recommend immunosuppression reduction as first-line 
therapy [42], but concerns for precipitating rejection in the 
early posttransplant period increase the desire for pharmacologic 
treatments.

Intravenous immunoglobulin (IVIG) has been used clinical
ly for the management of various infectious diseases, including 
BKPyV, based on the assumption that enough plasma donors 
had exposure to the infection in question to achieve adequate 
pathogen-specific antibody concentrations and facilitate a hu
moral immune response. Lending plausibility to the use of 
IVIG for BKPyV treatment, population BKPyV seroprevalence 
may exceed 90% [43], and IVIG preparations have been found 
to contain BKPyV-neutralizing antibodies [44]. After early ev
idence of an in vitro interaction with BKPyV [45], Sener and 
colleagues administered 2 g/kg IVIG divided over 2–5 days 
(based on daily fluid status and cardiovascular function) to 8 
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KTRs with biopsy-proven BKPyV-induced nephropathy in 
conjunction with 50% immunosuppressant dose reduction. 
Seven (87.5%) remained off dialysis after a mean follow-up of 
15 months and 4 (50%) were negative for serum BKPyV 
DNA polymerase chain reaction at last follow-up [46].

Collectively, studies of IVIG for BKPyV and BKPyV-induced 
nephropathy are mostly small, retrospective case series that 
lack randomization or a control group and are confounded 
by severity of illness. Additionally, all of these studies combine 
IVIG with other interventions, most commonly immunosup
pression reduction, limiting the ability to conclude that favor
able outcomes can be attributed to the addition of IVIG versus 
immunosuppression reduction alone [46, 47]. Among 50 KTRs 
with BKPyV-induced nephropathy, adjunctive IVIG was asso
ciated with more efficient viremia clearance without significant 
improvement in graft or overall survival, with 1 case of deep 
vein thrombosis [48]. No association between IVIG use and vi
ral clearance was observed in a similar population with 
BKPyV-induced nephropathy [49].

Meta-analytic comparisons are similarly limited by data 
quality. In a systematic review of 40 studies examining immu
nosuppression reduction alone versus immunosuppression 
with adjunctive therapies, there were inadequate data to allow 
for meaningful comparison to IVIG for the primary outcome 
of pooled death-censored graft loss [50]. In a recent meta- 
analysis evaluating the outcome of BKPyV clearance, the effica
cy of immunosuppression reduction alone was 68% (95% CI, 
58%–77%), with the addition of IVIG resulting in a statistically 
higher clearance rate than reduction in immunosuppression 
alone (87% [95% CI, 82%–93%]; P < .01) [51]. However, only 
5 IVIG studies comprising 117 adult patients were included.

There is yet to be a prospective randomized trial evaluating 
the addition of IVIG to immunosuppression reduction com
pared to immunosuppression reduction alone, or evidence sup
porting that IVIG can avert the need for immunosuppression 
modification or reduce alloimmunity [52]. More research is 
needed on which immunologic mechanisms may best promote 
BKPyV immune control; of note, recipient BKPyV seropositiv
ity does not appear protective against reactivation or progres
sion from viruria to viremia [53]. Higher-quality research is 
needed to understand IVIG’s place in therapy, including prod
uct selection, timing of administration, and dose optimization. 
It is important to acknowledge that giving IVIG is not without 
risks. IVIG products can pose high out-of-pocket costs to pa
tients and may not be covered by insurance. Although typically 
well-tolerated, serious adverse effects including renal impair
ment, thrombosis, arrhythmia, aseptic meningitis, hemolytic 
anemia, and transfusion-related acute lung injury have been re
ported [54].

Based on the available evidence, transplant centers utilizing 
IVIG as adjunctive therapy for BKPyV-induced nephropathy 
may consider limiting this practice to patients with concomitant 

conditions such as hypogammaglobulinemia that might also be 
improved with IVIG use and should only utilize IVIG in addi
tion to reduction in immunosuppression.

MYTH 5: TRIMETHOPRIM-SULFAMETHOXAZOLE ALLERGY HISTORY OR 
INTOLERANCE NECESSITATES USE OF ALTERNATIVE PNEUMOCYSTIS 
PROPHYLAXIS

Trimethoprim-sulfamethoxazole (TMP-SMX) represents the 
drug of choice for Pneumocystis jirovecii pneumonia (PJP) pro
phylaxis in SOT [55]. Following prior studies demonstrating 
that TMP-SMX can effectively prevent PJP among patients 
with HIV or hematologic malignancies, TMP-SMX was inves
tigated for use in SOT. Early studies in kidney, lung, heart, and 
liver transplant corroborated a protective effect of TMP-SMX, 
most often at doses of 80/400 mg daily or 160/800 mg 3 times 
weekly [56–58]. Universal PJP prophylaxis for a duration of 
≥6–12 months now represents the standard of care [55], with 
significant decreases in PJP and PJP-related mortality post
transplant [59]. Although large-scale prospective comparative 
data in SOT are lacking, a retrospective study including 9 
French lung transplant centers observed the lowest rate of 
PJP breakthrough with TMP-SMX prophylaxis (4%) compared 
to atovaquone (7%) or pentamidine (29%) [60], which is con
sistent with studies in non-SOT populations [61, 62]. Further, 
use of TMP-SMX has the advantage of preventing other infec
tions, including toxoplasmosis (in SOT recipients also requir
ing prophylaxis against Toxoplasma gondii [63]), nocardiosis 
[64], and symptomatic UTI [65].

Despite its aforementioned benefits, concern for adverse ef
fects to TMP-SMX, including hyperkalemia, acute kidney inju
ry, neutropenia, and allergy, may result in initial use or switch 
to alternative PJP agents in up to 25%–40% of cases [66–69]. 
However, adverse effects associated with TMP-SMX prophy
laxis are often clinically manageable and may be attenuated 
with alternate dosing strategies. Trimethoprim inhibits active 
creatinine secretion to cause a reversible rise in serum creati
nine not indicative of acute kidney injury [70–72]. 
Posttransplant hyperkalemia is multifactorial (eg, impaired 
kidney function, calcineurin inhibitor use) and often remedied 
with potassium-lowering agents [73]. Hyperkalemia is dose- 
dependent and usually occurs with therapeutic trimethoprim 
doses, which are considerably higher than typical doses used 
for prophylaxis [74–76]. Hematological toxicities are more 
commonly associated with the use of higher doses in patients 
with renal dysfunction [77] and other concomitant myelotoxic 
medications such as valganciclovir, mycophenolic acid, and 
mTOR inhibitors.

Importantly, SOT recipients who develop non- 
hypersensitivity-related TMP-SMX adverse effects are able to 
be successfully rechallenged in 35%–100% of cases [68, 78, 
79]. Lower TMP-SMX doses (eg, 80/400 mg 3 times weekly) 
have also been shown to improve long-term prophylaxis 
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tolerability while maintaining PJP protection and should be 
considered prior to permanent TMP-SMX cessation [80–82]. 
It should also be noted that TMP-SMX alternatives carry their 
own tolerability concerns. Dapsone use can result in hemolytic 
anemia and methemoglobinemia, and these reactions may oc
cur even among SOT recipients with normal G6PD levels 
[83]. Atovaquone adverse reactions include gastrointestinal in
tolerance, rash, and abnormal liver function tests, while cough 
and bronchospasm represent the major side effects of aerosol
ized pentamidine. These agents may also represent less afford
able options and are only available in suboptimal dosing 
formulations (unfavorable liquid and nebulized or intravenous, 
respectively).

After penicillin, allergy to sulfonamides is the most reported 
allergy and a common reason for alternate PJP prophylaxis 
[84]. Clinicians should thoroughly discuss sulfonamide aller
gies with patients to elicit additional information regarding al
lergic reactions, timing, and severity. Implementation of 
procedures to promote allergy delabeling among those without 
a history of severe cutaneous adverse reactions (eg, 
Stevens-Johnson syndrome) can also expand the pool of SOT 
recipients able to receive TMP-SMX. Eligibility criteria for 
1-step or 2-step TMP-SMX challenge in patients with sulfa al
lergy have been published by the American Academy of 
Allergy, Asthma, and Immunology and the American College 
of Allergy, Asthma, and Immunology [85]. Among a 
non-HIV population, 95% and 86% rechallenge success rates 
were reported following 1-step full dose and 2-step 
TMP-SMX oral challenge, respectively [86].

In summary, TMP-SMX represents the drug of choice for 
PJP prophylaxis. Allergy delabeling, TMP-SMX rechallenge 
following intolerance, and alternative TMP-SMX dosing strat
egies should be considered prior to switching SOT recipients to 
second-line prophylaxis agents.

MYTH 6: VACCINES INCREASE THE RISK FOR ALLOGRAFT REJECTION OR 
SENSITIZATION

Concern for induction of anti-human leukocyte antigen (HLA) 
antibodies, including de novo donor-specific antibodies 
(dnDSA) and associated antibody-mediated rejection or graft 
loss, continue to surround vaccination conversations in SOT. 
For example, some vaccines (eg, Twinrix, Zostavax, 
measles-mumps-rubella) contain protein components of hu
man lung fibroblasts including HLA, and development of 
dnDSA in 1 lung transplant case was proposed to be related 
to pretransplant vaccination [87]. Another study reported an 
association of repeat influenza vaccination with positive 
anti-HLA class I (14.6% vs 3.8% with single vaccination); how
ever, dnDSA were only found in 5 patients, none of whom ex
perienced rejection [88]. A controlled study of KTRs found that 
1 of 41 influenza-vaccinated recipients developed dnDSA with 
increased calculated panel reactive antibody [89].

These small studies do not establish clear temporal relation
ships between vaccination and dnDSA or rejection. In a large 
systematic review and meta-analysis before the coronavirus 
disease 2019 (COVID-19) pandemic, the absolute risk of rejec
tion in noncontrolled studies was small (107 episodes in 5116 
recipients [2.1%]) with no increased rejection risk with vacci
nation [90]. In a study of 169 SOT recipients receiving influen
za vaccine, only 5 (2.9%) developed dnDSA and 5 (2.9%) 
experienced rejection, with 1 patient experiencing both [91]. 
Similarly, a review of pneumococcal vaccination found no evi
dence of rejection or generation of dnDSA [92]. A review of 
vaccinations in lung transplant recipients identified no reports 
of rejection while highlighting that respiratory viral infections 
themselves are a source of chronic allograft dysfunction [93]. 
Most compelling is a review of claims data for 51 730 KTRs 
with Medicare, of whom 9678 (18.7%) were vaccinated for in
fluenza within 1 year posttransplantation. Vaccination was as
sociated with a lower risk of subsequent allograft loss (adjusted 
HR [aHR], 0.77 [95% CI, .69–.85]; P < .001) and death (aHR, 
0.82 [95% CI, .76–.89]; P < .001) [94].

Numerous studies have additionally supported that 
COVID-19 vaccines may be used safely in SOT recipients with
out precipitating significant alloimmune responses [95–100]. 
Conversely, reduction of immunosuppression in the setting 
of COVID-19 infection leads to high rates of dnDSA (30%), 
with elevated epitope-mismatched patients having the highest 
risk [101]. Of 112 KTRs hospitalized for COVID-19, 19 
(17%) developed dnDSA, but previous vaccination and remde
sivir treatment were protective [102]. A study of KTRs undecid
ed about COVID-19 vaccination reported vaccine safety 
concerns, specifically harm to their transplant, but most also 
expressed they would proceed with vaccination with specific 
recommendations from their care team [103]. This highlights 
the importance of providing clear and accurate education to 
SOT recipients about the benefits and risks of vaccination.

Overall, there is a lack of convincing evidence that vaccina
tion leads to rejection or allograft harm. Vaccination may pro
tect SOT recipients from infection-related rejection and graft 
loss in addition to infection-related mortality and should be en
couraged according to transplant team recommendations, in
formed by consensus guidelines [104] and the Centers for 
Disease Control and Prevention. Notably, the efficacy of vac
cines is often reduced by immunosuppression, and the afore
mentioned guidelines do recommend completion of 
recommended vaccine series prior to transplant whenever 
feasible.

CONCLUSIONS

Infection represents one of the most frequent causes of post
transplant death, underscoring the importance of risk mitiga
tion and timely diagnosis and treatment. At the same time, 
antimicrobial stewardship in the SOT population is needed to 
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optimize patient outcomes and prevent consequent harms of 
intemperate antimicrobial administration. Determining which 
practices earn the label of “myth” can be a controversial en
deavor due to their ubiquitous nature. However, both the dis
pelling and debate of common myths can help break the 
cycle of unexamined misconceptions entrenched by experience 
and support effective clinical decision-making by illuminating 
the limitations of current evidence and spurring future trans
plant infectious diseases research.
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