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intermediate state between the following two situ-
ations: (a) being in good health, i.e., the human
body is physiologically and functionally well; and
(b) loss of health and with pathology. The next
step to frailty is being disabled and dependent.!-3

In the frail elderly, urine infections are the most
frequent pathology, ahead of respiratory infec-
tions. Wojszel has shown that bacterial urinary
tract infections (UTIs) affect about one in five
hospitalized geriatric patients, and that the clini-
cal picture of these infections is often atypical and
needs diagnostic vigilance.*

Fragility causes a significant expense to society,
quantified in the large number of health resources
the frail elderly consume: 15% of all antibiotics in
both primary care and specialized care.* The
prevalence of fragility increases with age, since
aging produces an alteration of the defensive
mechanisms against infection. Besides, aging
people have high comorbidity, instrumentation,
and hospitalization is frequent, thus there is
increasing nosocomiality. Clinical manifestations
have more severe presentation and worse progno-
sis. Management is complicated since aging car-
ries a decrease in antimicrobial clearance, which
produces an increase in side effects. Furthermore,
the increasing risk of bacterial resistance to antibi-
otics is noteworthy.>

Risk factors for RUTI in women and men over
65 years are age, place of residence (institutional-
ized or not), health status, previous urinary tract
instrumentation, and  previous antibiotic
treatments.®

The following are also postulated as RUTI pre-
disposing factors in the elderly: age-related
decrease in the immune response; alteration in
natural defenses: decrease in skin thickness, gas-
tric achlorhydria, mucociliary clearance decrease,
vaginal and urethral mucosa atrophy, prostatic
hypertrophy, sphincter dysfunction; comorbidi-
ties such as diabetes or advanced dementia (aspi-
ration risk); instrumentation and nosocomiality;
drugs such as antibiotics or steroids that favor
infection. Specifically, antibiotics alter the natural
balance of the intestinal microbiome, causing
genitourinary infections.”

Urinary markers of kidney injury
Markers of kidney damage that have been dem-
onstrated in other studies have been chosen.8-10

Our research’s great innovation is that the mark-
ers of kidney damage were not determined when
the patients had an episode of UTI, but rather in
the intervening periods between one UTI and
another UTTI.

Serum creatinine and glomerular filtration
rate. Serum creatinine (sCr) and glomerular fil-
tration rate (GFR) are the best measures with
which to study kidney function in adult patients
without kidney disease or with chronic kidney
failure.

In patients with acute kidney injury (AKI), sCr
limitations are several: sCr is significant as a func-
tional marker when more than 50% of the GFR
has been lost, and is useful only after it has
reached a stationary state.!!

Neutrophil gelatinase-associated lipocalin. Neu-
trophil gelatinase-associated lipocalin (NGAL) is
a small 178-amino-acid protein that belongs to the
lipocalin superfamily. NGAL was initially discov-
ered as a neutrophil gelatinase-bound protein.

NGAL is expressed at low levels in different tis-
sues, such as kidney, trachea, lungs, stomach, and
colon, and its expression increases noticeably in
inflammation. Therefore, it constitutes a bio-
marker of systemic leukocyte activation, consid-
ered an acute phase reactant.!2

N-acetyl glucosaminidase. N-acetyl glucosamin-
idase (NAGQG) is a large protein (about 140kDa)
originating from the lysosomes of cells in the
proximal tubule. Urinary NAG levels are a sensi-
tive marker of tubular injury. These levels
increase in urine 12h after renal tubule injury
onset. Elevated urinary NAG values have been
described in patients with diabetes, rheumatoid
arthritis, or hyperthyroidism without acute kid-
ney injury.!3

Transforming growth factor-beta-1. Transform-
ing growth factor-beta-1 (TGFf-1) belongs to a
multifunctional cytokine family involved in the
development and tissue repair regulation.

The most crucial property of TGF-f1 is the
extracellular matrix protein synthesis regulation,
and it is fundamentally responsible for renal
tubule-interstitial and glomerular fibrosis.!'# High
levels of TGFB-1 in urine have been observed
during active renal fibrosis,!> and in patients with
diabetes is a leading cause of kidney disease.1¢
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Albuminuria. Albuminuria is an excess of albu-
min in the urine and is a sign of kidney disease.
Together with GFR estimation, diagnosis of
chronic kidney disease (CKD) is based on albu-
minuria. The presence of albuminuria identifies a
group of patients at higher risk of kidney disease
progression and more significant cardiovascular
morbidity.17:18

This objective of this study was to characterize
the impact on chronic kidney injury attributable
to RUTT in the frail elderly. Urinary renal injury
markers were investigated in a sample of the
elderly population classified as “frail elderly”
using these new generation urinary markers.
Those markers have been demonstrated previ-
ously experimentally but have not been used in
clinical practice until now. In frail elderly, two
groups are compared: those with RUTT and those
without RUTI. Multivariate analysis was carried
out to avoid biases that could occur because con-
comitant diseases in some elderly people could
cause kidney failure.

Methods

A prospective observational study of 200 elderly
people classified as “frail elderly” consulted in
primary care. The frail elderly diagnostic criteria
were: frail elderly defined as individuals over
65 years old, dependent on others for daily living
activities, and often in institutional care.

All individuals participating in the study met the
frail elderly criteria according to the definition in
routine clinical practice.!® All 200 subjects were
institutionalized. Individuals were included in
one group or the other depending on whether or
not they had RUTI. The multivariate analysis
distinguished whether concomitant diseases that
can affect kidney function had a different distri-
bution between the groups.

The identification and number of UTTs registered
in the previous year was vital to create the study
groups, with criteria described in this section.
During the follow-up year, no patient changed

groups, as those without UTTs continued without
them, and those with UTIs continued with the
same incidence level of UTIs. When recruiting
patients for each group, the investigators did not
know whether any patient would change status to
RUTIs over time. The fact was that no patient
changed group.

However, as research on kidney function in
elderly people requires using a larger sample size
to allow multivariate analysis to discriminate con-
comitant diseases that may affect kidney function,
it was decided to use =100 patients in each
group.

In the GA group were 55 patients with asympto-
matic bacteriuria in the year before starting the
study; among these 55 were 40 elderly who did
have any UTI in that previous year. During the
year of study follow up, in the GA group, 50
elderly patients had asymptomatic bacteriuria,
among these were also 30 who presented with a
UTI. In GB, all the elderly had significant bacte-
riuria: either in the UTT phase or in the asympto-
matic bacteriuria phase. No elderly patient in GB
was without bacteriuria in the 2 years investigated.
Urine samples were collected at baseline, and at
months 1, 3, 6, and 12. Urine culture was also
performed before the start of antibiotic treatment
in each episode of UTI. In this way, it was possi-
ble to find differences between the absence of sig-
nificant bacteriuria, asymptomatic bacteriuria,
and UTI. Urinary marker analysis was done at
the beginning of the study for NGAL and NAG,
and the end of the study for all variables, again
including NGAL and NAG.

Study groups

Follow up was carried out for 1year, measuring
the variables that quantify kidney injury. Two
study groups were established:

e Group GA (n=100): frail elderly subjects
without RUTI.

e Group GB (n=100): frail elderly subjects
with RUTIL.
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A flow chart diagram show the strategy of inclusion of individuals in the study.

[ Total individuals from three nursing homes: 321+222+340=783 ]

Exclusion criteria: individuals who
cannot or do not want to give their
consent to participate in the
study: 269

Inclusion criteria: individuals who
can and want to give their
consent to participate in the
study: 514

Selection chronology of individuals admitted oldest to most recent in the
nursing home

N

GA: 100 frail elderly further

admitted to the nursing
home without RUTI
GA, group A; GB, group B.

Regarding sample size, there is no history regard-
ing the investigation of kidney injury urine mark-
ers compared with controls, so taking a pilot
study of our research group as a reference that
compared GFR in long-term follow up of patients
with RUTI with patients without RUTI using
Epidat 3.1 software to compare two groups of
RUTT prophylaxis,?®?! we made the decision to
propose two groups of 100 patients each.

Study variables

Age, gender, secondary diagnoses, concomitant
treatments, and GFR were registered at the begin-
ning of the study and at 12 months. In addition to
health controls’ routine management in these frail
elderly people, the following specific variables for
this study were determined in both patients and
controls: proteinuria, albuminuria, urine NGAL,
urine NAG, urinary creatinine, and urine TGF-
beta 1.

The definition for UTT in the study was: signifi-
cant bacteriuria plus symptoms. Asymptomatic
bacteriuria was not included. Positive urine cul-
ture was considered bacterial counts of 100,000
colony-forming units per milliliter or higher in
midstream urine cultures. The definition for
RUTTI was suffering from three, or more than
three, UTTIs in the previous year.??

We considered UTI symptoms: dysuria, urinary fre-
quency, urinary urgency, bladder pain, suprapubic

>

GB: 100 frail elderly further
admitted to the nursing
home with RUTI

pain, fever, or low-grade fever. One or more symp-
toms plus a positive urine culture were considered
to diagnose an episode of UTI. We diagnosed non-
febrile UTTs as cystitis and febrile UTTs as uncom-
plicated pyelonephritis in women. Febrile UTIs
were found in males when they presented pyelone-
phritis or acute bacterial prostatitis. There were no
cases of septic shock or orchiepididymitis. The
same multidisciplinary team treated all patients
with the same protocol. A urine sample was col-
lected for urine culture in all UTT episodes as soon
as symptoms started and before starting empirical
antibiotic treatment. Treatment was based on the
historical record of sensitivity and resistance of that
patient’s previous urine cultures. The most fre-
quently used antibiotic in non-febrile UTIs was
phosphomycin at a 500mg dose by mouth every
8h for 8days. In febrile UTIs, a combined treat-
ment of aminoglycoside (tobramycin) was admin-
istered intramuscularly at a dose of 100mg every
24h for 6 days concomitantly with amoxicillin/cla-
vulanate 875/125mg by mouth every 8h for
14 days in the case of uncomplicated pyelonephri-
tis or 21days if it was bacterial prostatitis. The
tobramycin dose was adjusted for renal function,
without finding data on the deterioration of renal
function associated with its limited use, and it was
adjusted for renal function, the minimum time pos-
sible, and according to the sensitivity results of the
antibiogram in the urine culture. The physician
changed the initial empirical treatment according
to the result of the urine culture. Patients received
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treatment only if they met the criteria for UTI.
That is, significant asymptomatic bacteriuria were
not treated.

Protocol

Sample collection. A urine sample was obtained
from each patient at the time of enrollment, and at
1, 3, and 6 months thereafter. Urine sample collec-
tion was carried out in standard containers for
urine collection. Urine samples were centrifuged
immediately at 10,000¢ to remove any formed
debris, and the supernatant was frozen at —-80C
until use. Standard blood tests were also performed
in these patients’ follow up in primary care centers
that included parameters related to kidney func-
tion, such as plasma creatinine concentration.

Proteinuria. Daily urinary protein excretion was
determined by colorimetry using the Bradford
method (1976). It consists of the formation of a
blue-colored adsorption compound between the
basic amino acid residues of proteins and the
Coomassie Blue G-250 dye, which absorption
maximum is at 595 nm.??

Albuminuria was determined by ELISA (Bethyl
Laboratories, Montgomery, TX, USA. Ref:
E-110-125-17). Absorbance was measured by
spectrophotometry at a wavelength of 450nm.
NGAL was determined by a Human Lipocalin-2/
NGAL Quantikine ELISA KitYDLCN20 (R&D
Systems, Minneapolis, MN, USA) according to
the manufacturer’s specifications. Urine NGAL
was measured in ng/ml, at the start and at the end
of the study: these values were called initial
NGAL or NGAL-1, and final NGAL or NGAL-
2, respectively.

Urine NAG was determined by NAG: kit color-
imétrico (Dyazime Laboratories, Poway, CA, USA,
EEUU. Ref: DZ-062AKA), following the manu-
facturer’s specifications. Urine NAG was measured
in UU.IL./ml at the start and at the end of the study:
these values were called initial NAG or NAG-1,
and final NAG or NAG-2, respectively.

TGF-B1) was determined by Human TGF-p1
Quantikine ELISA Kit/DB100B (R&D Systems),
following the manufacturer’s specifications. Urine
TGF-B1 was measured in pg/ml at the end of the
study.

At the time of determining the marker N-GAL-2,
NAG-2, and TGF-f1, at the end of the study, the

individual did not have to meet the criteria for
active UTT.

Urine creatinine (uCr) was determined by a
colorimetric kit (BioAssay Systems, Hayward,
CA, USA, Ref: DICT-500), according to the
manufacturer’s instructions. This analysis tech-
nique was based on the Jaffe method, which
uses picric acid as a generating agent for a
colored complex and creatinine present in
plasma; its intensity can be measured by spec-
trophotometry at a wavelength between 490 nm
and 530nm. Measured absorbance is directly
proportional to creatinine concentration in the
sample.

GFR was determined using HUGE, MDRD, and
Cockcroft-Gault formulas, based on plasma cre-
atinine and anthropometric data.

Data analysis

The study data was organized in an Excel docu-
ment. Results were analyzed with descriptive
statistics, nonparametric statistical methods
(Mann—Whitney test), Chi-squared test, Fisher’s
exact test, and multivariate analysis two-step
cluster. Statistical significance was accepted for
»<0.05.

Ethical Approval

Patients received an information sheet and signed
the informed consent in order to participate in the
study (Royal Decree 651/93). Good Clinical
Practice Guidelines standards were respected.?3:24

Ethical Research Committee on Medicines of
Avila, Spain approved the project with code
GRS1598/A/17 for Research with Medicines of
Avila, Spain. All 200 subjects were institutional-
ized. Informed consents were obtained from the
elders themselves, if possible, or from their legal
representative when not possible due to any physi-
cal or mental impairment.

Results

All the variables presented a normal distribu-
tion. Mean age was 84.33years old, standard
deviation (SD) 8.11, median 86, range 65-99.
There was no difference between GA and GB
p=0.336. There were 125 (62.5%) women and
75 (37.5%) men, there was no difference
between men and women (p=0.8838). Mean
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Table 1. Distribution of the statistical results of the variables in the non-RUTI group and RUTI group.

Variables Non-RUTI group RUTI group

Mean SD Range Mean SD Range p value
Age [years] 83.69 8.59 65-98 84.97 7.60 65-99 0.336
Urine Cr (mg/dl 77.58 4.04 5-202.10 84.51 4.80 13-225.18 0.4980
NGAL-1 (ng/ml) 0.96 1.10 0-6.2 1.61 1.58 0.1-8 0.0010
NGAL-2 (ng/ml) 1.07 1.14 0-5.8 1.76 1.75 0.1-9.2 0.004
NAG-1 (UU.II/mU) 0.27 0.36 0.01-2.02 0.49 0.53 0.02-2.63 0.006
NAG-2 (UU.II/ml) 0.32 0.39 0-1.98 0.57 0.62 0.02-3.41 0.0009
sCr (mg/dl) 1.08 0.95 0.33-7.38 1.1 0.76 0.44-7.38 0.7753
GFR (ml/min/m?) 65.73 20.80 9.0-90.0 62.20 22.74 9.0-90.0 0.3530
Pr Urine (mg/dl 12.34 11.85 0-75 21.00 36.88 0-247 0.0120
Album Urine (mg/dl) 8.42 16.85 0-75 11.92 26.19 0-150 0.8590
TGFB-1 (pg/ml) 10.63 22.26 0.02-78.26  36.22 37.97 0.02-103.76  0.008
Protein/creatinine ratio 27.73 90.59 0.49-900 33.12 73.97 0.99-633.33  0.0162
Albumin/creatinine ratio 38.20 61.81 2.06-500 48.58 55.73 1.50-384.62  0.0071
Degree of disability (Barthel 50.00 0.10 41-60 25 0.15 21-40 0.0020
Index)*
Other variables Non-RUTI group RUTI group

n % n % p value
Sex female/male 63:37 63.00/37.00 62:38 62.00/38.00 0.8838

Chronic diseases

Arterial hypertension 42 42.86 56 57.14 0.0630
Diabetes mellitus 16 43.24 21 56.76 0.3525
Dementia 45 56.25 35 43.75 0.1545
Dyslipidemia 17 34.69 32 65.31 0.0044
Medications

Metformin 4 26.67 (N 73.33 0.0268
First step: Mild pain 24 52.17 22 47.83 0.8350
Diuretics 24 45.28 29 54.72 0.4373
ACE 7 35.00 13 65.00 0.1128
PPIs 30 46.15 85 53.85 0.4831
BZ0 37 47.44 41 52.56 0.6311
Neuroleptics 30 56.60 23 43.40 0.2437

*Barthel Index: Mild dependence (61-99). Moderate dependence (41-60). Severe dependency (21-40). Total dependence (0-20).

ACE, angiotensin converting enzyme inhibitors; BZO, benzodiazepines; GFR, glomerular filtration rate; NAG, N-acetyl glucosaminidase; NGAL,
neutrophil gelatinase-associated lipocalin; PPls, proton pump inhibitors; Pr Urine, proteins in urine; RUTI, recurrent urinary tract infection; sCr,
serum creatinine; SD, standard deviation; TGFB-1, transforming growth factor beta 1.
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NAG-2

NGAL-1

NAG-1

NGAL-2
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Serum Creatinine
Pr Urine

Album Urine
GFR

Creatinine Urine

o
o
¥}
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'

Predictor importance in the general group

o
o
o
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-

1,2

Least important

Most important

Creatinine Urine

NAG-2

Figure 1. Most important variables in the clusters of the general group.
GFR, glomerular filtration rate; NAG, N-acetyl glucosaminidase; NGAL, neutrophil gelatinase-associated lipocalin; Pr Urine,

proteins in urine.

urine Cr was 81.05mg/dl, SD 44.66, median
69, range 5-225.18, there were no differences
in urine Cr (p=0.4980). Mean NGAL-1 was
1.29ng/ml, SD 1.40, median 0.88, range 0.04—
8; NGAL-1 was lower in GA (»p=0.0010)
(Table 1).

NGAL-2 mean was 1.41 ng/ml, SD 1.51, median
0.96, range 0.02-9.22. NGAL-2 was lower in GA
than in GB (p=0.004). Mean NAG-1 was 0.38
UU.Il/ml, SD 0.46, median 0.22, range 0.01—
2.63; NAG-1 in GA was lower than in GB
(»=0.006). Mean NAG-2 was 0.44 UU.II/ml,
SD 0.53, median 0.29, range 0-3.41; NAG-2was
lower in GA (p=0.0009). Mean serum Cr was
1.10mg/dl, SD 0.86, median 0.89, range 0.33—
7.38; serum Cr was lower in GA (p=0.7753)
(Table 1).

Mean GFR was 63.96ml/min/1.7603m2, SD
21.81, median 70, range 9-90. There were no dif-
ferences in GFR between groups (p=0.3530).
Mean proteins in urine (PrUrine) was 16.67 mg/
dl, SD 7.67, median 10, range 0—247; PrUrine
was lower in GA (»p=0.0120). Mean albumin in
urine (album urine) was 10.17mg/dl, SD 22.04,
median 0.10, range 0—-150; there were no differ-
ences in urinary albumin between groups
(»p=0.8590). Mean TGFp-1 was 23.43 pg/ml,
SD 33.58, median 4.81, range 0.02-103.76;
TGEFB-1 was lower in GA (p=0.008) (Table 1).

Table 1 shows the percentage of patients who
presented with concomitant disease within each
group. There were no differences between GA
and GB (test Pearson’s Chi-Square: 13.8539;
p»=0.3842). This aspect is essential: given that
they are frail elderly subjects, comorbidities could
suppose a significant bias that could affect renal
function; it is vital that the two groups are compa-
rable in terms of comorbidities or secondary
diagnoses.

There were no differences between GA and GB
regarding the percentage of patients undergoing
concomitant treatment in each group (test
Pearson’s Chi-Square: 13.8539; p=0.3842). This
aspect correlates with comorbidities (Table 1).
However, since the same diseases can be treated
with different types of drugs, which may have dif-
ferent nephrotoxic potentials, this aspect has also
been analyzed. Mean protein/creatinine ratio was
30.42mg/g, SD 82.53, median 14.28, range
0.49-900, and was lower in GA (»p=0.0162).
Mean albumin/creatinine ratio was 43.39mg/g,
SD 58.93, median 27.91, range 1.50-500, and
was lower in GA (p=0.0071) (Table 1).

Multivariate analysis was performed using a two-
step cluster; the 200 subjects (general group) rep-
resent four types of differentiation, the smallest
cluster corresponds to 5.5% and the largest clus-
ter is 49.7% of the group. NAG-2 and NGAL-1
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NGAL-2

NAG-1

NAG-2
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Creatinine Urine
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Serum Creatinine
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—-

1,2

Least important

Most important

Serum Creatinine

Figure 2. Most important variables in the clusters of GA.

NGAL-2

GA, group A; GFR, glomerular filtration rate; NAG, N-acetyl glucosaminidase; NGAL, neutrophil gelatinase-associated

lipocalin.

NGAL-1

NAG-2

NAG-1

NGAL-2

Pr Urine
Creatinine Urine
Sex

Album Urine
Serum Creatinine

GFR

Predictor importance in the group B

0,6 038 1 1.2

Least important

GFR

Figure 3. Most important variables in the clusters of GB.

Most important

NGAL-1

GB, group B; GFR, glomerular filtration rate; NAG, N-acetyl glucosaminidase; NGAL, neutrophil gelatinase-associated

lipocalin; Pr Urine, proteins in urine.

were found to be the most important and deter-
mining factors and urine Cr was the least impor-
tant factor among all the investigated variables
(Figure 1).

GA cluster sizes were 9.1% for the smallest
group and 57.6% for the largest. It was found

that the most crucial factor was NGAL-2, fol-
lowed by NAG-1, and the least important was
sCr (Figure 2).

In GB, the two-step cluster revealed a more radi-
cal distribution than GA, the smallest group was
18% and the largest 82%, and in this case the
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factor with the most importance was NGAL-1,
followed by NAG-2. GFR was the least essential
variable in GB (Figure 3).

Gender was the most important factor, with being
female explaining between 63.60% and 83.30%
of variance; this is a determinant for evaluating
kidney damage markers. With its level being the
highest in the individual indicators, sex was most
frequent and the most important. Therefore, it
has been distinguished that the determining var-
iables in groups A and B differ, with the markers
NGAL-2 and NAG-1 being critical determi-
nants for patients with non-recurrent UTIs, and
NGAL-1 and NAG-2 for patients with RUTTs.

In GA, 60 elderly patients presented no UTI in
the year prior to the start of the study, 30 elderly
patients presented one UTT in the year before the
start of the study, 10 elderly patients presented
two UTIs in the year before the start of the study
with a separation of more than 6 months between
the two I'TUs. Therefore, when a subject had two
UTIs, they did not meet RUTI criteria.

In GB, all subjects presented more than three
UTIs in the year prior to the start of the study:
mean 10.63, SD 3.21, median 8, range 6-16. Of
all the UTIs presented in GB in the year before
the study began, 30% were feverish: 28% uncom-
plicated pyelonephritis and 2% prostatitis. During
the year of follow up in the study, in GA 70 sub-
jects had no UTIs, 30 subjects had one UTI,
nobody had two UTIs. Nobody in GA had febrile
UTI, whether pyelonephritis or prostatitis.

During the study follow-up year, in GB all the
elderly presented more than three UTIs: mean
9.22, SD 4.52, median 8, range 5-17. Of all the
UTIs presented in GB in the following year of the
study, 28% were feverish: 26% uncomplicated
pyelonephritis and 2% prostatitis. Asymptomatic
bacteriuria is not considered a UTL.

Discussion

UTIs are the most frequent bacterial infections in
the elderly population. UTI prevalence increases
with age as aging produces alterations in defensive
mechanisms against infection. Adding to this, this
population group has high comorbidity, instrumen-
tation, and frequent hospitalization, which increases
nosocomiality. Complicated UTI can arise in a het-
erogeneous group of patients. However, neither age

nor patient gender seems to have relevance in renal
function deterioration of the elderly.2425

According to the Guide of the European
Association of Urology,?? patients included in the
high-risk group for complicated UTI require
rapid evaluation, designed specifically to reduce
both short-term and long-term morbidity and
mortality. A urine culture is required (unlike
uncomplicated UTIs). An imaging study is essen-
tial to rule out other complications, mainly in
patients with congenital kidney malformations,
immunosuppressed patients, or the elderly.25:26

Despite the high prevalence of RUTI, and the
damage in the health status attributed to UTT in
the elderly, no specific scientific articles reflect
chronic kidney damage or the affectation of per-
manent renal function as a sequel due to the
RUTI. It has been demonstrated that kidney
damage can be evidenced by the elevation of uri-
nary markers of kidney damage (NGAL, GAL,
and TGFp-1 among others).!! For this reason,
we have developed this research to clarify if RUTI
can be associated with chronic kidney damage.
The main finding of this research is that we have
found that UTIs can cause renal damage in frail
elderly.

Regarding the renal function markers studied, we
found no differences in Urine Cr in between GA
and GB (p=0.4980). Likewise, there were no dif-
ferences in serum creatinine between GA and GB
(p=0.77539). GFR was lower in GA (p=0.7753).
Pr Urine was lower in GA (p=0.0120). There
were no differences in urinary albumin between
GA and GB (»p=0.8590).

Secondary diagnoses and concomitant medica-
tions must be considered carefully in the frail
elderly setting, as these patients often have comor-
bidities and treatments that could affect kidney
function. There were no differences on secondary
diagnoses and concomitant treatments between
GA and GB.

Many studies have reported that NAG and
NGAL biomarkers are important in early detec-
tion and prediction of kidney damage in patients
with diabetes, and are considered biomarkers for
acute kidney injury.23-24

We intend to demonstrate that UTIs are, a priori,
not complicated. However, RUTTIs are a threat to

journals.sagepub.com/home/tau


https://journals.sagepub.com/home/tau

Therapeutic Advances in Urology 12

kidney function, entailing a deterioration of health
status that must be taken into account in frail
elderly people. This research is the first step for a
subsequent action plan to protect these frail
elderly people against RUTIs, and consequently
to elevate their health status.

In our study, we found outstanding kidney dam-
age diagnostic accuracy for patients with RUTI.
Both urinary NGAL and urinary NAG tested in
this study demonstrated significantly higher mean
values among RUTTI patients, supporting the fact
that these two biomarkers could help detect renal
damage caused by RUTI.

Although patients with RUTT are thought to have
less kidney function and more kidney damage,
there is no published data, and it has not been
demonstrated in individuals who only have RUTI
as a threat to their kidney function. Our study
demonstrates the burden of impaired kidney
function caused by RUTI.

NAG is excreted from the renal tubular tissue and
is relatively stable in the urine, it has minimal
diurnal variations and a high molecular weight
that prevents its filtration by the glomerulus.26:27
Multivariate analysis shows that, in frail elderly
subjects, the variables with the most significant
weight concerning renal damage are NAG and
NGAL, before gender, sCr or the GFR.

NGAL-1 and NGAL-2 were lower in GA than in
GB. NGAL is increased in chronic renal
injury.27.28:29 If NGAL is elevated, there is more
tubular production, as several authors have
demonstrated, or because there is less tubular
reabsorption, as has just been shown by Sancho-
Martinez et al.?9-30

Two urinary markers of kidney damage — NGAL
and NAG - were lower in GA than GB both at
the beginning and at the end of the study. These
data are new: until now, it has not been described
that the elderly with RUTI had these higher
urine markers. Furthermore, the data is consist-
ent with lower sCr in GA versus GB. Also
TGEFp-1 is lower at the end of the study in GA
versus GB. However, there are no differences
between eGFR between GA and GB at the study
endpoint. We hypothesized that this mismatch is
due to greater fineness, precision, or that urinary
markers can indicate kidney damage earlier than
eGFR data. Multivariate analysis supports the
hypothesis that NGAL and NAG are the most

important markers related to kidney damage in
these patients.

Does this observation matter at the level of clini-
cal management of frail elderly with RUTI? The
authors of this article are firmly convinced that
yes: to establish preventive measures and
improve management, the damage attributed to
the condition must first be demonstrated. We
understand that it is crucial to keep the frail
elderly as protected as possible from kidney
damage. This article demonstrates two issues: 1.
RUTTI can cause kidney damage; 2. NGAL and
NAG markers can indicating this damage earlier
than eFGR.

Neither the protein/creatinine ratio nor the albu-
min/creatinine ratio in the multivariate analysis
was performed with renal damage or renal func-
tion markers.

Therefore, the contribution of our research is to
demonstrate that RUTI are a significant threat
that can cause renal damage, which leads to func-
tional sequelae in the frail elderly.

Conclusion

The frail elderly with criteria for RUTI, without
differences with a comparable group in age or
gender, presented increased urinary markers of
renal damage, specifically NGAL, NAG, and
TGFB-1, compared with the elderly without
UTIs.

People with RUTT had higher levels of markers of
kidney damage than those without RUTI. The
fact that this difference is observed, in the absence
of GFR and creatinine differences, may indicate
that these markers are more sensitive markers of
kidney damage than traditional markers in elderly
disabled people.

This finding is of great importance since residual
permanent kidney damage is not attributed cur-
rently to UTI, either in the young population or
in the elderly. To develop drastic strategies in the
management of RUTT in the frail elderly, the first
step is to determine the problem’s clinical
significance.
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