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Background:We explored the impact of albuminuria on clinical outcomes in patients with infective endocarditis
(IE).
Methods: Patients with IEwere prospectively enrolled and divided into 3 groups based on albuminuriameasured
by qualitative dipstick at admission andwere followed up for 1 y. Univariate andmultivariate analysis were per-
formed to evaluate the relationship between albuminuria and mortality.
Results:Nine-hundred seventy patientswere divided into 3 groups: negative (urine dipstick negative) (n=694),
trace (urine dipstick trace) (n=150) and positive (urine dipstick ≥ 1+protein) (n=126). In-hospital mortality
increased with increasing albuminuria (5.2%, 8.0% and 17.5%, p b 0.001, for the negative, trace, and positive
groups, respectively). Compared with negativity for albuminuria, positivity for albuminuria was an independent
risk predictor for in-hospital death (OR= 2.79, 95% CI= 1.41–5.49; p=0.003). The cumulative rate of one-year
mortalitywas higher among albuminuria-positive patients than among albuminuria-negative patients.Multivar-
iate Cox analysis demonstrated that albuminuria positivity was associated with one-year mortality (HR = 1.89,
95% CI = 1.17–3.04, p = 0.010).
Conclusion: Albuminuriawas independently associatedwith in-hospital death in IE patients. Urine dipstick ≥ 1+
protein was linked to increased one-year mortality. As a simple and inexpensive marker, albuminuria measured
by qualitative dipstick might be helpful for risk stratification in IE.

© 2016 Elsevier B.V. All rights reserved.
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1. Introduction

Infective endocarditis (IE), which is characterized bymicroorganism
accumulating in a heart valve, resulting in valve damage, may have a
catastrophic outcome [1]. Although there have been advancements in
diagnostic and therapeutic approaches for IE, this disease remains asso-
ciated with high mortality both in-hospital and during long-term fol-
low-up [2]. Therefore, earlier risk stratification could aid in making
accurate clinical decisions that improve patient prognoses.

Albuminuria, which has been reported to be an index for both renal
and systemic vascular disease, has been significantly associated with
cardiovascular events in patients with and without diabetes mellitus
[3]. In addition, albuminuria was found to be better than estimated glo-
merular filtration rate (eGFR) at identifying individuals who are at risk
for accelerated GFR loss [4]. In one study, patients with heavy albumin-
uria (urine dipstick ≥ 2+) were approximately 4 times more likely to
develop acute kidney injury than patients without albuminuria after

adjusting for eGFR b 60 ml/min/1.73 m2 [5]. Current guidelines [6]
note that renal failure has been established as a main factor influencing
prognosis for IE. There exist limited data to elucidate the relationship
between albuminuria and adverse prognosis in IE.

2. Methods

2.1. Patient enrollment and data collection

Patients definitively diagnosed with IE according to the modified
Duke criteria [7] were prospectively enrolled between August 2008
and July 2015 at Guangdong General Hospital. The exclusion criteria
were (1) age b 18 y; (2) several hospitalizations; (3) serious liver insuf-
ficiency; (4) cardiogenic shock; (5) end-stage renal disease or renal re-
placement therapy; (6) a diagnosis of IE after major cardiac surgery
during hospitalization; and (7) no routine urine examination prior to
surgery. Eventually, 970 patients were enrolled in this study (Fig. 1).
This study was approved by the Guangdong General Hospital ethics
committee.Written informed consentwas gained before the procedure.

Early-morning urine samples were collected and measured at ad-
mission and prior to surgery. Urinary albumin was assessed by

Clinica Chimica Acta 462 (2016) 28–32

⁎ Corresponding authors.
E-mail address: gdydq100@126.com (D. Yu).

1 These authors are considered as co-first authors.

http://dx.doi.org/10.1016/j.cca.2016.08.017
0009-8981/© 2016 Elsevier B.V. All rights reserved.

Contents lists available at ScienceDirect

Clinica Chimica Acta

j ourna l homepage: www.e lsev ie r .com/ locate /c l inch im

http://crossmark.crossref.org/dialog/?doi=10.1016/j.cca.2016.08.017&domain=pdf
http://dx.doi.org/10.1016/j.cca.2016.08.017
mailto:gdydq100@126.com
Journal logo
http://dx.doi.org/10.1016/j.cca.2016.08.017
http://www.sciencedirect.com/science/journal/00098981
www.elsevier.com/locate/clinchim


qualitative dipstick, using anAutionMaxAX-4280 analyzer or anAution
Max AX-4030 analyzer. Fasting venous blood was collected after hospi-
tal admission, and blood indices were measured accordingly. Blood
samples were also collected from at least 3 different venipuncture
sites for blood culture. Patients were subjected to echocardiography
within 24 h of admission. Left ventricular ejection fraction (LVEF) was
determined using Simpson's biplane method. The largest vegetation
size was recorded. We also evaluated the heart function of these pa-
tients on admission. eGFRwas calculated using the 4-variableModifica-
tion of Diet in Renal Disease equation for Chinese patients [8].

2.2. Follow-up and endpoints

Telephone interviewswere performed every threemonths after dis-
charge for a total of 1 y. The primary endpointwas in-hospitalmortality,
and the secondary endpoints were in-hospital major adverse clinical
events (MACEs,including all-causemortality, embolic events, renal dial-
ysis and acute heart failure) and 1-y mortality. Follow-up time was de-
fined as the time from diagnosis to death or the follow-up deadline.

2.3. Statistical analyses

Statistical analyses were performed using SPSS software, vers19.0.
Patients were divided into 3 groups based on albuminuria: the negative
group (urine dipstick negative), the trace group (urine dipstick trace),
and the positive group (urine dipstick ≥ 1+ protein). Continuous data
are expressed as means ± SD or as medians and interquartile ranges
and were compared using variance analysis or the Wilcoxon rank-sum
test. Categorical data are presented as percentages and compared
using a χ2 test or Fisher's exact test. Age, prior valvular surgery,
eGFR b 90 ml/min/1.73 m2, LVEF, and surgical treatment were used in
multivariable logistic regression analysis to detect risk factors for in-
hospital death. The Kaplan-Meier survivalmethodwas used, and cumu-
lative 1-y mortality was compared across groups using a log-rank test.

Multivariate Cox regression analyses were also conducted. A 2-tailed
P-value ≤ 0.05 was regarded as significant.

3. Results

3.1. Baseline clinical characteristics

This study included 970 patients (69.8% men; age, 44 ± 15 y) who
were divided into 3 groups based on albuminuria measured at admis-
sion: the negative (n = 694), trace (n = 150) and positive (n = 126)
groups. Patients in the trace and positive groupsweremore likely to ex-
hibit NYHA class III–IV status (31.8% vs 42.7% vs 42.1%, p=0.008) and to
have developed multiple vegetation sites (8.7% vs 20.3% vs 16.5%,
p b 0.001). Among the groups, a trend towards a lower incidence of sur-
gical intervention as albuminuria increased was observed (72.6% vs
72.7% vs 57.1%, p = 0.002). Lower eGFR was detected in albuminuria-
positive patients relative to other patients (107.7 ± 38.5 vs 102.7 ±
40.5 vs 74.2 ± 38.2, p b 0.001) .

In-hospital mortality increased with increasing albuminuria (5.2%,
8.0% and 17.5%, p b 0.001, for the negative, trace, and positive groups, re-
spectively). Similar results were observed for MACEs (18.7%, 27.3% and
38.1%, p b 0.001, respectively) (Table 1).

The association between clinical characteristics and in-hospitalmor-
tality was explored by dividing patients into 2 groups based on the oc-
currence of in-hospital death (Table 2). Comparisons of patients with
in-hospital death and other patients indicated that the former patients
were older (53.4 ± 15.2 vs. 43.7 ± 15.0 y, p b 0.001) and more likely
to have a history of valvular surgery (21.4% vs. 5.8%, p b 0.001). The
rate of NYHA class III–IV status was increased in patients with in-hospi-
tal mortality. In addition, eGFR and LVEF were significantly lower in pa-
tients with in-hospital mortality. Compared with patients who
underwent surgery, patients who did not receive surgical treatment
were more likely to suffer in-hospital death (30.0% vs. 73.8%, p b 0.001).

Fig. 1. Flow diagram of the study population.
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