RACE AND INVASIVE FUNGAL INFECTION IN SOLID ORGAN TRANSPLANT RECIPIENTS

Health disparities in access to solid organ
transplantation (SOT) and graft survival are
well recognized, but there are limited data on
the relationship of race to risk of invasive
fungal infection (IFl) among SOT recipients.
We conducted a case-control study using data
from the Transplant-Associated Infection Sur-
veillance Network (TRANSNET) to investigate
race and IFl. Cases (n=1,214) and controls
(n=16,550) were compared on demographic
variables using chi-square, and the relationship
between race and IFI was assesses with
unconditional logistic regression. Compared
to White transplant patients, Blacks had similar
odds of developing IFI (OR=.97, 95% CI 0.82—
1.15, P=.7125), while participants who iden-
tified as other ethnicity were less likely to
develop IFI (OR=.56, 95% Cl .41-.75, P<.001).
Blacks, when compared to White patients,
were at increased odds of developing
cryptococcal infection (OR 2.19, 95%Cl
1.35-3.54, P=.002). Despite pharmacoge-
netic differences, Black transplant recipients
were not more likely overall to develop IFI
compared to White transplant recipients.
(Ethn Dis. 2014;24[3]:382-385)
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INTRODUCTION

Health disparities in access to solid
organ transplantation have been recog-
nized for many years.'® These dispar-
ities may be related to socioeconomic
status, unfavorable geographic location,
health beliefs, patient interest in trans-
plantation, biologic factors or organ
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donation."® Resistance to organ dona-
tion among minorities is a significant
impediment given that antibody match-
ing is the primary determinant of organ
allocation.” Thus, a predominantly
White donor pool may place minorities
at a distinct disadvantage with regard to
transplant matching,*®*

In addition to decreased access to
transplantation, there are also disparities
in outcomes after solid organ transplan-
tation. When compared with White
kidney transplant recipients, Black recip-
ients have decreased graft survival and
increased rates of acute and chronic
rejection.z’4 In contrast, liver transplant
recipients of Asian race have a survival
advantage when compared to non-Asian
groups.9 Because increased rejection rates
may lead to increased immunosuppres-
sion in some recipients, ethnic differenc-
es may exist in risk for post-transplant
infection risk and outcomes.*1*!!

Infections, particularly invasive fun-
gal infections (IFIs), are an important
cause of morbidity and mortality in
transplant recipients. Intensified immu-
nosuppression and other factors may
contribute to the increased risk of
IFIs;“1° however, it is unclear if race is
one of these factors because of the lack of
data investigating this association. Herein,
with use of data from the Transplant-
Associated Infection Surveillance Net-
work (TRANSNET), we investigated

the association between race and IFL.

MATERIALS AND METHODS

Study Participants

TRANSNET is a Centers for Disease
Control and Prevention and pharmaceu-
tical industry co-sponsored prospective
surveillance network comprising 23 US
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Intensified immunosuppression
and other factors may
contribute to the increased risk
of invasive fungal infections;”'°
however, it is unclear if race is
one of these factors because of
the lack of data investigating

this association.

transplant centers with University of
Alabama at Birmingham serving as the
coordinating center.'*'® Enrollment of
transplant recipients into this study
occurred between March 2001 and
October 2005. Incident cases of proven
and probable invasive mycoses in trans-
plant recipients were identified through
March 2006, and data were collected
using a standardized data collection
form. Patients with proven or probable
IFI, based on modified European Orga-
nization for Research and Treatment
of Cancer/ Mycoses Study Group
(EORTC/MSG) criteria,'® were includ-
ed in the case data set. The current
analysis combines this dataset with a
control data set that includes informa-
tion on patients who received a trans-
plant at one of the study sites but who
were diagnosed with IFI during the study
period. The control data set variables
available included demographics, trans-
plant center, type of transplant and
underlying reason for transplantation.
This study was approved by the Institu-
tional Review Board of all participating
institutions. Informed consent was ob-



tained where dictated by the participat-
ing institution.

Study Design and
Variable Definitions

This study used an unmatched case-
control design. A total of 1,214 cases of
IFI were identified at the 23 centers.
The exposure variable of interest, race,
was classified as White, Black or other
and was collected similarly for both
cases and controls. Ethnicity was de-
fined as Hispanic or Non-Hispanic. In
addition, in the case data set, race was
further classified into five groups
(White, Black, Asian/Pacific Islander,
American Indian/Alaska Native and
other).

Statistical Analysis

Demographic characteristics were
compared between cases and controls
using chi-square and Student’s t-test.
Crude age and sex-adjusted odds ratios
(ORs) and 95% confidence intervals
(CIs) for the association between race
and IFI were calculated using uncondi-
tional logistic regression. To evaluate
ORs for the association between race
and specific IFI types, we used only the
first IFI (for cases with multiple IFIs);
controls were without IFI. All tests were
two-sided and performed at the a=.05
level.

Results

There were 1,214 cases and 16,550
controls in the solid organ transplanta-
tion (SOT) population. Cases and
controls were predominantly White
(77.5% and 83.4%, respectively) with
mean age in the late 40s (Table 1).
Cases were more likely than controls to
be male (60.8% and 59.5%, respective-
ly) than females (39.2% and 40.5%,
respectively). There were significant
differences between the cases and con-
trols with regard to race, age and
transplant type (Table 1). There is a

higher percentage of liver transplants in
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Table 1. Patient characteristics
Controls Cases
Variable n % n % P

Age 47.5 SD 15.1 49.8 SD 14.9 <.001
Sex .380

Male 9982 60.8 713 59.5

Female 6436 39.2 485 40.5
Race <.001

White 12629 77.5 968 83.4

Black 2525 15.5 145 12.5

Other 1136 7.0 48 4.1
SOT transplant type <.001

Heart 1120 6.7 101 8.4

Lung 1048 6.3 238 19.7

Intestine 61 37 22 1.8

Liver 4348 26.3 380 31.5

Kidney 8605 51.9 327 27.1

Pancreas 601 3.6 52 4.3

Heart and lung 30 18 8 .66

Kidney and pancreas 713 4.3 79 6.6

SOT, solid organ transplantation.

the case group and a higher percentage
of kidney transplants in the control
group (P<<.0001). Case patients were
less likely to be classified as Black or
other when compared to control pa-
tients (P<<.001).

Transplant patients who identified
as Black had a lower odds of developing
IFI when compared to patients who
identified as White (OR .83, 95% CI
.70-.98), while there was a protective
association for people who identified as
other (OR .53, 95% CI .40-.72). When
adjusted for age, sex and transplant
type, the association for Black patients
was non-significant (OR=.97, 95% ClI
.82-1.15); however, the association for
other remained significant (OR=.56,
95% CI .41-.75) (Table 2).

We evaluated specific mycoses in a
multivariable model that included
demographics and transplant type. Of
those with aspergillosis there was a
higher frequency of lung transplant
patients compared to other organ trans-
plant types (47%; P<<.0001), of those
with candidiasis there was a higher
frequency of liver transplants compared
to other organ transplant types (40%;
P<.0001) and of those with cryptococ-
cosis there was a higher frequency of
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kidney transplants compared to other
organ transplant types (51.5%); P<
.0001) (data not shown). Patients who
identified as Black (OR=.55, 95% CI
.34—.89) or other (OR=.29, 95% CI
.34-89) compared to White patients
had lower odds of invasive aspergillosis
(Table 3). For invasive candidiasis there
was no significant association for Black
patients (OR=.98, 95% CI .78-1.23),
but there was a protective association
for patients who identified as other
(OR=.67, 95% CI .46-0.97). Finally,
when evaluating patients with crypto-
coccosis, Black patients (when com-
pared to White patients) were at
increased odds of developing infection
(OR=2.19, 95% CI 1.35-3.54). People
who identified as other had a reduced,

Table 2. Adjusted association of race
and invasive fungal infection®

OR 95% Cl P
Black 97 .82-1.15 71
Other .56 41-75 <.001
Male 1.07 .95-1.20 .30
Age 1.11 1.06-1.16 <.001

? Model included transplant type, in addition to
above variables.
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Table 3. Adjusted association between
race and specific IFIs®

OR 95% Cl P

Aspergillosis
Black .55 .34-.89 .015
Other 29 12-71 .006
Male 1.13 .86-1.48 372
Age 1.29 1.17-1.43 <.001
Candidiasis
Black .98 .78-1.23  .842
Other .67 46-.97 .034
Male 1.18 1.00-1.39 .043
Age 99 .95-1.05  .939

Cryptococcosis

Black 2.19 1.35-3.54 .002
Other 71 .26-1.95  .503
Male .87 .57-1.33 525
Age 1.52  1.28-1.80 <.001

IFI, invasive fungal infection.
? Models included transplant type, in addition to
above variables.

but non-significant odds of cryptococ-

cosis (OR=.71, 95% CI .26-1.95).

DISCUSSION

Our study investigated the associa-
tion between race and IFI in a large,
prospective US cohort of solid organ
transplant patients. While previous
studies have adjusted for race in the
analysis of predictors for IFIs, assessing
race as a main risk factor for IFI
development in transplant recipients
has been understudied.

Previous studies have illustrated that
pharmacogenetic profiles of minorities
may contribute to the incidence of acute
transplant rejection, steroid resistance,
and increased need for immunosuppres-
sive drugs.” Despite potential pharmaco-
genetic differences, we observed no
difference in the overall odds of devel-
oping an IFI between Blacks and Whites.
However, other race was associated with
a significant reduction in the odds of IFL.

When looking at specific types of
mycoses, there were several differences
between the racial groups. For invasive
aspergillosis, Blacks or other racial
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Despite potential
pharmacogenetic differences,
we observed no difference in
the overall odds of developing
an IFI between Blacks and
Whites.

categories, when compared to Whites,
had a significantly lower odds of
infection in the adjusted model. Al-
though White race has been associated
with decreased risk of death among
patients with invasive aspergillosis, the
association of race and aspergillosis was
unexpected and is difficult to explain.'

We observed that Black patients were
approximately twice as likely to develop
cryptococcosis when compared to White
patients or patients of other racial catego-
ries. This observation suggests that there
may be differences in innate genetic
susceptibility or pharmacogenetic differ-
ences among races that could have an
impact with this particular fungal infec-
tion. A similar increased risk of infection
has been described in Blacks with symp-
tomatic and disseminated coccidioidomy-
cosis."®"” Additionally, there could be
environmental exposures that could con-
tribute to an increased risk of developing
an invasive fungal infection that needs to
be explored through further research.

An important limitation of our
study is the lack of detailed information
on race within the control dataset. This
limits the variables we are able to
compare between cases and controls
that could contribute to invasive fungal
infections including, but not limited to,
diabetes, body mass index and level of
immunosuppression. The race informa-
tion in the case data included informa-
tion on people who identify as White,
Black, Asian/Pacific Islander, American
Indian/Alaska Native and other; where-
as, the control dataset listed people as

Ethnicity & Disease, Volume 24, Summer 2014

White, Black and other. This limits the
analysis to three racial groups, prevent-
ing us from investigating whether the
protective effect is due to specific racial
subgroups or ethnicity. In addition, due
to a limited number of variables available
in the control data set, our model could
only contain demographic variables and
transplant type. It is possible that
unmeasured confounders, such as trans-
plant immunosuppression, environmen-
tal factors or preventative measures may
have impacted our results.

In conclusion, these observations from
a large US dataset of SOT recipients
suggest that Black patients are at no greater
risk of developing IFI overall when
compared to White padents, but they
may be at a greater risk for cryptococcosis.
Further research is needed to assess whether
a genetic component, potentially increased
immunosuppression or other factors may
predispose Blacks to cryptococcal infection.
The overall protective effect of the other
group may be due to a genetic predispo-
sition among Asians /Pacific Islanders,
American Indian/Alaska Natives or other
groups and warrants additional studies.
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