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ABSTRACT

Acute graft pyelonephritis is a very common infection in renal transplantation. The impact
of acute graft pyelonephritis (AGPN) on graft and patient outcome has not yet been
established. Eight hundred seventy kidney and kidney-pancreas transplants were retro-
spectively studied, over last 13 years, to verify occurrence of AGPN in the first 30 days post-
transplantation. We found that 112 patients (15.8%) presented post-transplantatiom
AGPN up to 30 days after a kidney transplantation. The occurrence was higher in older
patients (P ¼ .005) and in those with ureteral stents (P ¼ .06). Escherichia coli was the most
frequent microorganism in urine cultures (32%). Ureteral stent (relative risk ¼ 1.7; con-
fidence interval [CI], 1.1e2.5; P ¼ .018) was a major risk factor for AGPN as well as older
ages (RR ¼ 1.02; CI 1.01e1.04; P ¼ .001), length of hospitalization stay (RR ¼ 1.01; CI,
1.01e1.02; P < .001), and anti-thymocyte globulin (ATG) induction (RR ¼ 1.6; CI,
1.022e2.561; P ¼ .04). Long-term graft and patient survival was significantly lower in
patients with pyelonephritis in the first 30 days after transplantation (OR 1.43; 95% CI,
0.95e2.16; P ¼ .024 and OR 1.77; 95% CI, 1.12e2.80; P ¼ .006, respectively). Acute py-
elonephritis in the first 30 days after transplantation is therefore associated with a lower
long-term graft and patient survival.
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UINARY TRACT INFECTIONS (UTIS) are the most
common infection in renal transplant recipients and

are an important cause of morbidity and graft failure [1].
Some risk factors are independent predictors of acute py-

elonephritis. Pretransplantatiom episodes of pyelonephritis,
recurrent asymptomatic bacteriuria, ureteral stent, urinary
tract malformations, cytomegalovirus infection, use of myco-
phenolate, and rejection were identified as risk factors for
occurrence of graft pyelonephritis [2e4]. Biopsy-proven rejec-
tion in the first month after treatment of graft pyelonephritis
suggests acute pyelonephritis as a risk factor for rejection [5].
The impact of acute graft pyelonephritis (AGPN) on graft

and patient outcome has not yet been established. Pellé et al
reported AGPN as an independent risk factor associated
with decrease in creatinine clearance, although with no
effect on graft and recipient survival [6]. Fiorante et al in a
retrospective study suggested that acute graft pyelonephritis
does not impair long-term graft function [2]. Kamath et al
and Giral et al, also in retrospective analysis, found
lower graft survival in patients with AGPN, however,
without statistical significance. On the other hand, Giral
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demonstrated worse graft outcome in an analysis of pyelo-
nephritis in the first 3 months [3,4].
The present study was aimed to assess the prevalence, char-

acteristics, and risk factors for earlyAGPN,occurring in thefirst
30 days post-transplantatiom, and to evaluate the impact of this
complication on long-term graft and patient survival.

MATERIALS AND METHODS

We performed a retrospective cohort study of kidneys and
pancreas-kidneys transplantatioms at São Lucas Hospital, a tertiary-
care university hospital. All transplantatioms from January 1, 2000
to April 30, 2013 were considered to be included into the study, and
follow-up until April 30, 2014. Patients whodied in the first 30 days
post-transplantatiom or had primary graft failure, defined as
permanent absence of graft function starting immediately post-
transplantation, were excluded from the study.
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Acute pyelonephritis was diagnosed when a patient had fever or
bacteremia and a urine culture showing >105 colony forming units
(CFU)/mL with the presence of urinary symptoms (graft pain,
dysuria, or frequency) in the absence of other foci of infection.

We collected information on clinical characteristics, including age,
gender, type and number of transplantations, cold ischemic time,
delayed graft function (DGF), acute rejection, donor characteristics,
mortality, and laboratory data. Patients were divided into two groups
according to the presence (AGPN group) or absence (non-AGPN
group) of acute pyelonephritis 30 days before the transplantatiom.

Statistical analysis was performed with IBM SPSS Statistics for
Mac, version 22. Kolmogorov-Smirnov test was used to evaluate if
variables had a normal distribution. Normally continuous variables
were expressed as mean � standard deviation. Nonparametric
distributed variables were presented as median and interquartile
range (25the75th percentile). Fisher exact test was used for
comparison of categorical data, t test for normal continuous vari-
ables, and Mann-Whitney U test for nonparametric variables.
Univariate analysis was introduced in a multivariate model based on
forward stepwise logistic regression to identify independent risk
factors for the development of AGPN. Analysis of variance
(ANOVA) multivariate analysis for repeated measures was used to
verify differences between renal functions in different times.
Kaplan-Meier analyses were performed to obtain descriptive curves
and univariate log-rank statistics. Associations are given as odds
ratios (ORs) with a confidence interval of 95% (95% CI). A 2-sided
value of P < .05 was considered statistically significant. This study
was approved by the University Ethics Committee.
RESULTS

A total of 807 transplantations, including 755 kidney and 52
kidney-pancreas transplantations were performed at our
hospital. Seventy-five patients (9.3%) were excluded due to
primary graft failure and death within the first month
post-transplantation and 24 patients were lost during the
Table 1. Clinical Characteristics of Patients With 30 Day

Characteristics Total (n ¼ 708) AG

Age, mean y � SD 41.85 � 16.6
Race, white n (%) 623 (88%)
Gender, female n (%) 325 (45.9%)
Deceased donor, n (%) 561 (79.2%)
Cold ischemia, median h (IQR) 19 (12.9e24.8)
PRA class I, median (IQR) 0 (0e1)
ATG use, n (%) 288 (40.7%)
ECD, n (%) 114 (16.1%)
Pre-Tx HD time, median mo (IQR) 25 (11e51)
Ureteral stent, n (%) 410 (57.9%)
DGF, n (%) 299 (42.2%)
Length of stay, median d (IQR) 17 (11e27)
Pre-Tx diagnosis, n (%)

Unknown 135 (19.1%)
Diabetes 134 (18.9%)
Glomerulonephritis 134 (18.9%)
Malformations 84 (11.9%)
APKD 54 (7.6%)
Others 301 (42.5%)

Abbreviations: IQR, interquartile range; ATG, anti-thymocyte globulin induction; EC
delayed graft function; APKD, autosomic polycystic kidney disease; IQR, interquartil
follow-up period. The 708 patients who remained were
included in the analysis.
The prevalence of 30 days AGPN in transplantation was

15.8% (112 cases), with a 15.4% prevalence rate in women.
Most patients, in this study, were male, white, transplanted
from deceased donors, and with no differences between the
patients who had or did not have pyelonephritis. The average
ischemia timewas 17.7� 10.4 and 18.0� 9.7 hours in the graft
pyelonephritis group and the non-pyelonephritis group,
respectively (P¼ .748). No differences also occurred as Class
I Panel-Reactive Antibodies (PRA), Thymoglobulin induc-
tion and occurrence of delay graft function (Table 1).
The mean age in the graft pyelonephritis group was

significantly higher compared with the nonpyelonephritis
group, 45.9 � 15.9 and 41.1 � 16.7 years, respectively
(P ¼ .005). The use of ureteral stent was higher in the
pyelonephritis group (66.1% vs 56.4%), however, without
reaching a significant statistical difference (P ¼ .06).
The patients with pyelonephritis had a longer hospitaliza-

tion period (34.5� 29.4 days) comparedwith patients without
pyelonephritis in thefirst 30 days after transplantation (20.9�
17.0 days; P < .001). Escherichia coli was the most frequent
microorganism in urine cultures (32%), followed by Entero-
coccus faecalis, Klebisella pneumoniae, and Enterobacter spe-
cies with 19%, 15%, and 15%, respectively.
A Cox model analysis was performed in patients who

presented 30-day post-transplantation AGPN to determine
whether some factors related to transplantation could have
an impact on AGPN development. Ureteral stent (relative
risk [RR] ¼ 1.7; CI, 1.1e2.5; P ¼ .018) was a major risk
factor for AGPN as well as older ages (RR ¼ 1.02; CI,
1.01e1.04; P ¼ .001), length of hospitalization stay (RR ¼
1.01; CI, 1.01e1.02; P < .001), and anti-thymocyte globulin
(ATG) induction (RR ¼ 1.6; CI, 1.01e1.02; P ¼ .04).
s Post-transplantation AGPN and Non-AGPN Group

PN Group (n ¼ 112) Non-AGPN Group (n ¼ 596) P

46.1 � 15.7 41.0 � 17.0 .002
95 (84.8%) 528 (88.6%) .268
50 (44.6%) 275 (46.1%) .836
91 (81.3%) 470 (78.9%) .614
20 (13.8e23.9) 19 (12.8e25.0) .639
0 (0e2) 0 (0e1) .587

41 (36.6%) 247 (41.4%) .348
14 (12.5%) 100 (16.8%) .001
27 (12e55) 25 (11e50.8) .512
74 (66.1%) 336 (56.4%) .061
54 (48.2%) 245 (41.1%) .176
27 (17e43) 16 (11e24) <.001

11 (9.8%) 124 (20.8%) .006
32 (28.6%) 102 (17.1%) .008
20 (17.9%) 114 (19.1%) .895
14 (12.5%) 70 (11.7%) .873
10 (8.9%) 44 (7.4%) .562
45 (40.2%) 256 (43%) .731

D, expanded criteria donor; Pre-Tx, pretransplantation; HD, hemodialysis; DGF,
e range.



Fig 1. Kaplan-Meier analysis of graft (A) and patient (B) survival according to AGPN and non-AGPN groups.
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Allograft serumcreatinine level inmonths 1, 3, 6, 12, and 60
was worse in the AGPN group, however, no significant rele-
vance was found when compared with the non-AGPN group.
Long-term graft and patient survival was significantly

lower in patients with pyelonephritis in the first 30 days
after transplantation (OR, 1.43; 95% CI, 0.95e2.16;
P ¼ .024 and OR, 1.77; 95% CI, 1.12e2.80; P ¼ .006,
respectively; Fig 1).
Pretransplantation diabetes was found in 28.6% of

patients in the AGPN group compared with 17.1% in the
non-AGPN group (P ¼ .008).
DISCUSSION

Early AGPN, occurring within the first 30 days after
transplantation, is a common complication in kidney trans-
plantation. The prevalence of 15.8% in this study is
consistent with the prevalence of 16.5% of pyelonephritis
occurring at any time of transplantation found in the study
bu Kamath et al [3] and 10% and 13% found by Fiorante
and Giral, respectively [2,4].
AGPN occurred more frequently in older recipients with

a pretransplantation diagnosis of diabetes mellitus. Length
of hospital stay was significantly correlated with the occur-
rence of AGPN, but it may be associated with the risk of
developing and or as a consequence of infection on its own.
Like other studies urinary tract malformations and

ureteral stent were associated with AGPN [3,4]. In this
population we found ureteral stent as the main risk
factor.
In patients who have not lost the graft, renal function was

worse in the AGPN group, however, no significant differ-
ence was found, as in the study by Fiorante et al [2].
The main finding of this study was to demonstrate

significantly worse survival of the graft and patient, not
found in other studies. Only one retrospective cohort study
showed only graft survival in cases of AGPN at the first
3 months after transplantation.
REFERENCES

[1] Abbott KC, Swanson SJ, Richter ER, et al. Late urinary tract
infection after renal transplantation in the United States. Am J
Kidney Dis 2004;44:353e62.

[2] Fiorante S, Fernández-Ruiz M, López-Medrano F,
Lizasoain M, Lalueza A, Morales JM, et al. Acute graft pyelone-
phritis in renal transplant recipients: incidence, risk factors and
long-term outcome. Nephrol Dial Transplant 2011;26:1065e73.

[3] Kamath NS, John GT, Neelakantan N, Kirubakaran MG,
Jacob CK. Acute graft pyelonephritis following renal trans-
plantation. Transpl Infect Dis 2006;8:140e7.

[4] Giral M, Pascuariello G, Karam G, Hourmant M,
Cantarovich D, Dantal J, et al. Acute graft pyelonephritis and long-
term kidney allograft outcome. Kidney Int 2002;61:1880e6.

[5] Audard V, Amor M, Desvaux D, Pastural M, Baron C,
Philippe R, et al. Acute graft pyelonephritis: a potential cause of
acute rejection in renal transplant. Transplantation 2005;80:1128e30.

[6] Pelle G, Vimont S, Levy PP, Hertig A, Ouali N, Chassin C,
et al. Acute pyelonephritis represents a risk factor impairing long-
term kidney graft function. Am J Transplant 2007;7:899e907.

http://refhub.elsevier.com/S0041-1345(16)30307-4/sref1
http://refhub.elsevier.com/S0041-1345(16)30307-4/sref1
http://refhub.elsevier.com/S0041-1345(16)30307-4/sref1
http://refhub.elsevier.com/S0041-1345(16)30307-4/sref2
http://refhub.elsevier.com/S0041-1345(16)30307-4/sref2
http://refhub.elsevier.com/S0041-1345(16)30307-4/sref2
http://refhub.elsevier.com/S0041-1345(16)30307-4/sref2
http://refhub.elsevier.com/S0041-1345(16)30307-4/sref3
http://refhub.elsevier.com/S0041-1345(16)30307-4/sref3
http://refhub.elsevier.com/S0041-1345(16)30307-4/sref3
http://refhub.elsevier.com/S0041-1345(16)30307-4/sref4
http://refhub.elsevier.com/S0041-1345(16)30307-4/sref4
http://refhub.elsevier.com/S0041-1345(16)30307-4/sref4
http://refhub.elsevier.com/S0041-1345(16)30307-4/sref5
http://refhub.elsevier.com/S0041-1345(16)30307-4/sref5
http://refhub.elsevier.com/S0041-1345(16)30307-4/sref5
http://refhub.elsevier.com/S0041-1345(16)30307-4/sref6
http://refhub.elsevier.com/S0041-1345(16)30307-4/sref6
http://refhub.elsevier.com/S0041-1345(16)30307-4/sref6

	Acute Graft Pyelonephritis Occurring up to 30 Days After Kidney Transplantation: Epidemiology, Risk Factors, and Survival
	Materials and Methods
	Results
	Discussion
	References


