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Background. Despite widespread use of prevention strategies, CMV DNAemia 
remains common in PLTR. Contemporary data, however, is limited. We sought to de-
termine the frequency of, risk factors for, and long term outcomes of CMV DNAemia 
in a large, single center cohort of PLTR.

Methods. A retrospective cohort study of PLTR < 22 yrs of age transplanted 
from 2011-2018 was completed. Per protocol, CMV prophylaxis with ganciclovir/
valganciclovir was universally implemented; high risk (HR)(D+/R-) and inter-
mediate risk (IR)(R+) patients received 6  months while low risk (LR)(D-/R-) 
patients received 3 months. Primary outcomes included any CMV DNAemia, CMV 
DNAemia >1000 IU/mL and long term outcomes including rejection, graft failure, 
hepatic steatosis (HS), and de novo autoimmune hepatitis (AIH). Associations with 
CMV DNAemia were measured using Fisher exact and multivariate regression. 
Survival analysis, time to CMV infection, and time to PLTR long term outcomes 
were assessed using Kaplan-Meier plots.

Results. Among 270 PLTR, 81 (30%) had quantifiable CMV DNAemia; 36 (13%) 
had CMV DNAemia >1000 IU/mL. Fifty (19%) developed CMV DNAemia while on 
prophylaxis. Median time (range) to CMV DNAemia was 162 days (5-2213). HR (OR 
4.18; 95% CI 1.84-9.49, p< 0.01) status was associated with CMV DNAemia and time 
to CMV DNAemia. CMV DNAemia was not associated with age at transplantation or 
cold ischemic time.

Eight PLTR (3%) developed CMV syndrome (4 HR, 3 IR, 1 LR), the median peak 
(range) DNAemia was 2133 IU/mL (202-58000) for these patients. No PLTR developed 
CMV tissue invasive disease.

CMV DNAemia was not associated with rejection (15% vs. 33%, p=0.62), graft 
failure (7% vs. 13%, p=0.17), HS (8% vs. 12%, p=0.32), or AIH (10% vs. 8%, p= 0.68). 
CMV DNAemia was associated with a longer time to rejection (p=0.02). Time to devel-
opment of graft failure, HS, and AIH were not associated with CMV DNAemia (Figure 
1). Finally, there was no difference in survival during the study follow-up period (1 – 9 
yrs) for PLTR with vs. without CMV DNAemia (p=0.58).

Figure 1

Conclusion. This large cohort of PLTR demonstrates high rates of CMV 
DNAemia but low rates of CMV disease. HR status remains associated with CMV 
DNAemia. CMV DNAemia did not increase the risk of long term adverse outcomes 
such as rejection, graft failure, HS, and AIH.
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Background. Histoplasmosis in transplant recipients is understudied. We 
reviewed a large cohort of histoplasmosis in patients with solid organ and stem cell 
transplants in an endemic area to describe the epidemiology, clinical findings and 
outcomes.

Methods. We performed a single-center retrospective cohort study of patients 
diagnosed with histoplasmosis between 2002 and 2017. Demographic data, clin-
ical findings, diagnostic methods, treatment, and mortality were collected. We com-
pared the characteristics of patients with history of transplant to non-transplant (NT) 
patients.

Results. We identified 261 patients with histoplasmosis. Of those, 28(11%) were 
transplant recipients; 8(29%) liver, 8(29%) lung, 6(21%) kidney, 3(11%) heart, and 
3(11%) stem cell.

Median time from symptom onset to diagnosis was 6 vs 34 days in transplant vs NT 
groups (p=0.001). Lung was the most common organ involvement (89% in transplants 
vs 78% in NT, p=0.168). Spleen involvement was more commonly found in transplant 
patients (29 vs 14%, p=0.039). In patients with disseminated disease, urine antigen was 
100% sensitive in transplant patients compared to 78% in the NT group (p=0.038). 
Duration of treatment was 13 vs 6 months in transplant vs NT patients (p= 0.003). 
Mortality was comparable between groups (14 vs 15% in transplant vs NT, p=0.918).

Median time from transplant to diagnosis was 4.21 years. However, five patients 
(18%) developed histoplasmosis within 6 months. For these early diagnosed patients, 
ICU admission rate was 80 vs 30% (p=0.04) and rate of mechanical ventilator use was 
80 vs 22% (p=0.011) compared to patients diagnosed later.

Table 1: Patient characteristics
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Table 2: Organ involvement

Table 3: Diagnostic test positivity

Conclusion. Transplant recipients with histoplasmosis are likely to be diagnosed 
early and be treated longer. Urine antigen is highly sensitive for diagnosis of dissem-
inated disease. Histoplasmosis that occurs within the first 6 months after transplant-
ation tends to be more severe.
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Background. Invasive fungal infection (IFI) in heart transplant recipients is asso-
ciated with increased mortality and poor outcome. Reports have estimated the risk 
of 1-year IFI to be 3.4-8.6% with renal replacement therapy, delayed chest closure, 
and reoperation suggested as risk factors. However, the role of antifungal prophylaxis 
is unclear, though previous studies have suggested a reduced incidence of invasive 
Aspergillosis. The transplant program in Mayo Arizona provides 6 months of universal 
azole prophylaxis for Coccidioides, while Rochester and Florida only provide prophy-
laxis to high risk patients. We sought to define epidemiology and risk factors for 1-year 
IFI and determine the effect of antifungal prophylaxis.

Methods. We conducted a retrospective cohort study of patients undergoing sin-
gle-organ heart transplantation at Mayo Rochester, Florida, or Arizona from January 
2000 to March 2019. We identified baseline characteristics, details of transplant hos-
pitalization such as need for renal replacement therapy, open chest, reoperation, and 
operative time, receipt of antifungal prophylaxis, and diagnosis of IFI. Multivariable 
Cox analysis was performed to identify risk factors of time to 1-year IFI.

Results. A total of 966 heart transplant recipients were identified with a median 
age of 56 years (IQR 47, 62) and 72% male. 444 patients received antifungal prophylaxis 
which included 32% fluconazole, 34% itraconazole, 18% voriconazole, 15% echino-
candin, and < 1% amphotericin or posaconazole. Over 1-year follow-up, 62 patients 

developed IFI with a cumulative prevalence of 6.4%. The most common organisms 
were Aspergillus (50%) and Candida (27%). In a multivariable model, factors associ-
ated with 1-year IFI were post-transplant renal replacement therapy (HR 3.34, 95% CI 
1.69-6.60; P < 0.001) and antifungal prophylaxis (HR 0.32, 95% CI 0.11-0.96; P=0.042). 
Operative time, recent hospitalization, open chest, and post-transplant mechanical cir-
culatory support were not associated with 1-year IFI.

Conclusion. Renal replacement therapy after transplantation is associated with 
1-year IFI. Antifungal prophylaxis appears to be protective and further prospective 
study is warranted to verify this finding.
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Background. Ibrutinib is a small-molecule inhibitor of Bruton tyrosine kinase 
(BTK) approved for various B-cell malignancies and cGVHD. Rates of serious infec-
tion—defined as requiring hospitalization or parenteral antimicrobials— and invasive 
fungal infection (IFI) in patients on ibrutinib are as high as 11.4% and 4.2% respect-
ively (Varughese T, et al. Clin Infect Dis 2018;67(5):687-92), which may be related to 
off-target inhibition of interleukin-2-inducible T-cell kinase or macrophage function.

Methods. We retrospectively reviewed infection complications in patients 
receiving ibrutinib at our institution between 06/01/2014 and 08/31/2019, including 
patients who received single-agent or combination ibrutinib. In this study, serious 
infection was defined as above, or a diagnosis of pneumonia regardless of hospital-
ization or parenteral antimicrobial therapy. Logistic regression was used to identify 
risk factors.

Results. Baseline characteristics of 134 included patients are in Table 1. Infection 
and serious infection occurred in 96 (72%) and 48 (36%) patients, respectively. When 
pneumonia was not included as a criterion for serious infection, the serious infection 
rate was 22%. Prior allogeneic stem cell transplant (allo-HSCT) (OR 4.50; 95% CI 
1.19 – 17.00) and corticosteroid use (OR 5.42; 95% CI 1.49 – 19.82) were significant 
risk factors for serious infection without pneumonia (Table 2).

Of 37 patients (28%) who received primary HSV/VZV prophylaxis with acyclovir, 
there was one case of suspected herpes zoster infection (3%). IFI developed in 7 
patients (5%): 5 with Pneumocystis jirovecii pneumonia (PJP), 1 with invasive aspergil-
losis, and 1 with a filamentous fungus, species unknown. Other identified organisms 
are detailed in Figure 1. Classical risk factors for IFI, including diabetes, allo-HSCT, 
and concurrent corticosteroid use, were not significant predictors in this group.

Table 1. Baseline Characteristics

Table 2. Risk Factor Analysis


