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This is the last 2015 issue of the 41th year of publication of the In-
ternational Brazilian Journal of Urology. During this year, we have published
more than 200 articles, and the number of submissions has increased conti-
nuously, requiring an intensive work of our reviewers.

In this number, we publish a controversy in the difference of opinion
section (pages. 1043-1045): Experts (Dr. Vieira from Brazil and Drs. Chilles
and Schlegel from US) discuss the pros and cons of vasectomy reversion as the
first step in a vasectomized man who wants to father again in a new marriage.

In page 1049 a review article confirms the effectiveness of the use of
alpha-1 blocker drugs in the medical expulsive therapy for ureteral calculus in
children. The drugs increased the probability of calculus expulsion, indepen-
dent of its size (cut —off 5mm), however it was included only three satisfactory
studies in this review, showing the need for more investigation in this area.

There are few studies regarding adjuvant chemotherapy for locally ad-
vanced upper tract urothelial carcinoma. The group from Seoul, Korea has
shown no benefits with cisplatin based therapy after nephroureterectomy in a
retrospective cohort of 72 patients (page 1067).

Recently, it was demonstrated that the cessation of preventive aspi-
rin use is not necessary in the majority of surgeries, except in prostatic and
brain procedures. The group from New Delhi, India, concluded in almost 700
patients that aspirin cessation is not necessary during the realization of trans-
rectal prostatic biopsies (12 cores, page 1096).

Married status seems to be a protective factor for oncologic patients, as
already demonstrated for prostate cancer, penile cancer and other prevalent
neoplasms. The groups from Georgia University and Roswell Park (US) conclu-
ded that married patients presented better survival rates also in adrenocortical
carcinoma. Single, widowed or divorced patients presented a 25-30% higher
risk of mortality in this usually aggressive tumor (page 1108).

In page 1126, the Washington University group demonstrated that he-
morrhagic cystitis in stem cell transplant patients presents higher mortality
when continuous bladder irrigation is required.

In neuro-urology, an Egyptian group compared the results of intra-
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vesical injection of 100 versus 200 units of botulin toxin A in the treatment of
neurogenic bladder; and there is an experimental study from Toulouse and London
researchers that investigated for the first time in humans the immunohistochemical
expression of SPK-1 (a bladder wall modulator) in the vesical wall of patients with
neurogenic bladder dysfunctions (page 1141).

Villar’s group from Federal University of Pernambuco reported satisfactory
tissular interaction of a new material, the cellulose exopolysaccharide (CEC) inserted
as pubovaginal sling in rats.

To reinforce the debate regarding open versus laparoscopic nephrectomy, a
group from Ankara (page 1202) has shown that pulmonary function was less affec-
ted in patients who underwent laparoscopic rather than open surgeries.

Video section presents a technique associating resection of the urethral plate
and an elongated ventral buccal graft for patients with extensive obliterans urethral
stenosis, resulting in 81% of success in 36 Serbian patients.

The group from Cleveland Clinic investigated prostatic biopsies in patients
under testosterone reposition. Additionally, we have robotic articles from US and
Italy, prognostic evaluation of localized prostatic cancer patients from Sao Paulo
University, an Iranian investigation of interleukin 8 as a serum marker for children
with febrile urinary tract infections, Chinese experimental studies etc...

We wish a happy and productive new year for all worldwide Int Braz J Urol

contributors, friends and relatives.

Sténio de Cassio Zequi, MD, PhD
Editor Associado, International Braz J Urol

Divisdo de Urologia do A.C. Camargo Cancer Center
Fundagdo A. Prudente, Sdo Paulo, Brasil
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The pathophysiology of Peyronie’s disease: beyond the Smith’s space

Peyronie’s disease (PD) is a benign condition clinically characterized by penile
nodules and fibrosis of the tunica albuginea (1). The result is penile bending and erectile
dysfunction in some patients. Until now urologists can only offer treatments in the late
phase of the disease, after the installation of fibrosis. On the other hand, an intriguing
course of inflammation precludes the fibrosis of the tunica. In PD this phase is not well
studied. Understanding the initial phase, the induction of the inflammation, and the
pathway until fibrosis could lead to the development of a treatment that prevents the
fibrotic phase in PD.

What is the etiology of PD? It is accepted that penile trauma is an inductor of
PD, and the splitting of internal and external tunica layers could accumulate extravas-
cular blood, creating a milieu to inflammation and aberrant wound healing (delamina-
tion hypothesis) (2). Moreover, the entrapment of inflammation could perpetuate the
process and increase fibrosis (3). TGF beta 1 and myofibroblasts are important steps in
PD pathophysiology (4). However, this hypothetical model has not been thoroughly ex-
plained.

It is very difficult to study the pathological anatomy of the early steps of PD due
to ethical issues, thus we have to retrieve information from former studies. In 1966, Smi-
th (5) revised the histology of 26 cases of PD and compared with 30 cases of autopsies.
In the normal anatomy, a space of “vascular, loose, areolar connective tissue sleeve” wi-
thout elastic fibers separates the corpus cavernosum from the tunica albuginea (Smith’s
space). In patients with PD, data regarding the onset of the disease was obtained in 21
patients, while 13 patients had less than 6 months of symptoms. The histology varied
in function of time of symptom onset; less than 3 months of symptoms presented with
inflammatory cellular infiltrate, while longer lesions more fibrosis and ossification. The
inflammatory process with lymphocytes and plasma cells in early lesions was located
in the areolar connective tissue of Smith’s space. The inflammation was perivascular,
occasionally with endothelial proliferation and perivascular fibrosis. More advanced
cases demonstrated fibrosis of the connective tissue in the Smith’s space, advancing on
the cavernous tissue and destroying the smooth muscle bundles in the intercavernous
septum. Ossification was also located in the Smith’s space.
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Recently, new discoveries regarding the initiation of the inflammatory process
in other tissues paved the way to understand the pathophysiology of PD in the early
phase. Based upon this body of evidence we can build a theoretical model to explain in
part the pathophysiology of PD.

The first step is the vascular inflammation in the Smith’s space or intersinu-
soidal space. After trauma or other stimuli, endothelial pro-inflammatory modification
occurs. Post-capillary venous endothelial cells are more prone to this reaction. The
“sterile” inflammatory response is initiated mostly by exposure of innate immune cells,
primarily macrophages, dendritic cells and neutrophils, or damage-associated molecu-
lar patterns (DAMPs) (6). This results in the secretion of inflammatory cytokines IL-1p,
IL-6 and TNF-a, and many different chemokines. Several molecules can act as DAMPs
including hyaluronan, heparin sulfate, heat shock proteins, and ATP. The vascular endo-
thelium expresses chemoattractants and adhesion molecules in response to these proin-
flammatory stimuli. Neutrophils in circulation are recruited due to action of E-selectin,
P-selectin and integrins (VCAM-1, ICAM-1 and 2) and migrate to the site of tissue
damage under the influence of CD99, PECAM-1, VE-Cadherin and ICAM-1 (6). Another
important step to complement this process of inflammation is platelet aggregation and
local coagulation (7). Trauma can damage the endothelium and expose subendothelial
molecules that promote platelet aggregation via P-selectin. Immunothrombosis in veins
of the subtunical space could amplify the process of inflammation. Interestingly, un-
controlled coagulation is implied in inflammation and fibrosis in liver, heart, kidney,
and lungs (8). Those processes could recur several times, contributing for phases of
recrudescence and resolution of inflammation. Also, it is possible that in some areas
inflammation and fibrosis are in different phases, leading to the conclusion that PD is
in continuing remodeling.

As discussed before, the Smith’s space and the surrounding corpus cavernosum
are ideal sites for the development of PD under this model. The fibrosis advancing the
intersinusoidal space could also be explained. It is very unlikely that PD occurs only
inside the tunica albuginea and septum as in the delamination model.

The importance of the proposed model is that we can envision several experi-
ments to test the endothelium, the immune system and the hemostasis as contributors
to the inflammation in the development of PD. Genetic variations and differences in
the expression of molecules under the optics of this model could identify a cohort of
predisposed population for PD. If we could control the inflammation or even avoid it, a
prophylaxis of PD would be possible.
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Decision on which is the best treatment for a problem that has more than one way
to be dealt with goes much further from exclusively looking to the final results. Decision
must include which are the final results you are looking for, how many variables are
present in both options, money expenditure to reach the result and finally, how much
resources are available for it.

The beginning of 90’s brought consolidation of vasectomy reversal as the treat-
ment for man who had a vasectomy and want to become a father again. With the paper
publishing with published paper from Belker and cols. that established time from vasec-
tomy as a main variable for patency rate and pregnancy after surgery (1).

In 1992 the first pregnancy obtained from an injection of a single sperm into a
oocyte was published by Palerno et al. (Intracitoplasmic Sperm Injection - ICSI) (2) and
two years later Shrivrastav and cols. published the technique for sperm retrieval from
epididymis by a percutaneous puncture (Percutaenous Epididymal Sperm Aspiration -
PESA) (3), introducing a second option for man with vasectomy to become a father and
new variables that may alter the results. ICSI/PESA introduced variables that come from
the female partner, mainly age, and laboratory variables as the number of metaphase
oocytes manipulated, fertilization rate and embryo classification (4-7).

The final objective of infertile couples seeking for treatment is having a healthy
baby and not only getting pregnant, so, papers objecting the comparison between vasec-
tomy reversal and ICSI with sperm retrieval (SR) must also look for live birth rate. Silber
and cols., in 1995 published the results of 72 cycles of Microsurgical Sperm Aspiration
(MESA) and ICSI showing a 42% ongoing pregnancy rate. Since then the literature shows
pregnancy rates ranging from 28 to 42% and live birth from 27 to 329 (7-13). Data from
Society for Assisted Reproductive Technology (SART) shows that live birth rate for male
factor was 34.5 % in 2003 and raised to 37.3% in 2008 and the use of ICSI for male factor
raised from 849% to 87%, but those numbers are for all male factors (14).

Lee and cols. published a literature review comparing vasectomy reversal and
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sperm retrieval (SR) /ICSI and showed a data compilation of reversal results with patency rate
range from 60 to 90% and pregnancy rate range from 26 to 84% with median patency rate of 86%
and pregnancy rate of 56%. Excluding the best and worst results from the analysis the median
patency rate was 81% and pregnancy rate 44% (15).

The pregnancy and live birth rates are very similar and the analysis of prognostic variables
may help taking a decision towards the most suitable. Belker and cols. showed that time from vasec-
tomy is the prognostic factor for patency rate (1). Four papers studied time from vasectomy as a prog-
nostic factor for pregnancy and live birth after SR/ICSI for man with vasectomy (9-12). Borges et al.
and Abdelmassih results showed that time since vasectomy was a prognostic factor for pregnancy and
Bromage et al. and Nicopoullos et al. found just the opposite, but all agreed that female partner age
was an important prognostic factor. Friedler et al. studied the prognostic factors for ICSI with sperm
retrieval in obstructive azoospermia and concluded that the female age and number of metaphase
oocytes manipulated were the best indicators for pregnancy and live birth. So female age is important
and correlates with pregnancy and live birth for SR/ICSL. Butwhat about the role of female age as a
prognostic factor for pregnancy and live birth after vasectomy reversal?

Hsieh et al., using a decision analysis model to choose between SR/ICSI and vasectomy rever-
sal concluded that female age was more important than time since vasectomy for pregnancy rate and
live birth after a vasectomy reversal and the correlation is also true for SR/ICSI, so younger female
will perform better in both scenarios leaving us without one best option (16).

The last two aspects for decision making is the cost-effectiveness, a concept of how much
resources do we spend to achieve a certain result. In our case live birth is one and the other one is
how much money the couple intends to spend to have a child called “willing to pay” (WTP) (16, 17).
Those two concepts are addressed in cost-effectiveness studies which are very few in the literature.
Search on PUBMED ((“Vasovasostomy/economics”[Mesh] or “Vasovasostomy/statistics and numerical
data”[Mesh] )) AND “Cost-Benefit Analysis”[Mesh] resulted in 12 papers. Three were excluded from
the analysis: one in German, one animal model study and one which analyzed vasectomy as a rever-
sible method. After reading the other 10, we excluded two more for not address the subject.

Garceau et al. in a systematic review of assisted reproductive technology, elected 59 papers
addressing economics evaluations, cost studies and economic benefits among 2.547 papers searched
on the literature. The authors extracted the economic data, converted to UK pounds and adjusted
inflation with the objective of analyzes cost for assisted reproductive technology, including cost per
delivery after vasectomy reversal and SR/ICSI. The authors found a median cost per delivery of £
42.163,50 for SR/ICST and £ 16.134,00 for a vasectomy reversal. Despite the small sample from one of
the papers, 25% lost follow up from another and the median (50-80%) of quality requirements from
a great number of papers, they concluded on behalf of the superiority of vasectomy reversal (17). SR/
ICSI would be more cost-effective if the pregnancy rate was higher or the couples would have more
money to spend (WTP). Hsieh and cols. with a simulation decision model using the available data on
the literature and working with diversified scenarios of female age and vasectomy reversal patency
rates, concluded that IVF is more effective for pregnancy rate over 60% and vasectomy reversal has
an advantage until US$ 65.000 of WTP (16). The most recent published reviews also confirmed va-
sectomy reversal as a first line treatment for vasectomy (14, 18).

Some facts must be discussed as advantage and disadvantage for both treatments. Lee and
cols. as Roob & Sandlow and Shridharani & Sandlow considered direct and indirect costs of I[FV that
inflates IVF cost explaining the advantage for vasovasostomy. The need for contraception after a
successful vasectomy reversal may lead the couples to SR/ICSI but might also be counter pointed by
the higher chance for multiple births after IFV. Specialized centers have better results either for IVF
and reversal. Limitations of cost-effectiveness studies due to different fares and regional coverage for
ART treatment in US may bias the option for one or other treatment. Studies concentrated on US and
developed countries may not be generalized for other countries.We do not have cost-effectiveness
studies in Brazil analyzing SR/ICSI and vasectomy reversal (14-16, 18).
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Our center has both options for man with vasectomy, and the decision of which treatment will be
done, is ultimately taken by the couple after knowing the results and analyzing costs. From 1994 until 2012
four hundred and fifty SR/ICSI cycles were done for man with vasectomy to treat 332 couples, 318 for the
first time. The pregnancy rate per cycle was 31%(141/450) and the live birth per cycle was 22% (10/450).
Cumulative pregnancy rate and live birth rate was 42% (141/332) and 30 %(102/332) respectively. Couples
were submitted up to seven cycles and all the live births occurred until the fourth cycle, just one pregnancy
after four cycles and none live birth after four cycles done (19). Since 2008 we did 166 vasectomy reversals,
147 data available for semen analysis results with 83% patency rate (123/147). A hundred and two patients
could be contacted by phone for late follow up and amongst that, 40 healthy babies were born, live birth
rate 39% (40/102).

All these factors can lead us to conclude to either side but common sense and until now, published
results still reaffirm reversal as a primary treatment for vasectomy.
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The evaluation of any couple with infertility for any reason, including known
post-vasectomy obstructive azoospermia, involves simultaneous evaluation of the female
for her fertility potential with male evaluation. The goal of vasectomy reversal is to allow
a couple to have a healthy child. In this overview, we will clarify that sperm retrieval
with IVF is the most effective means for a couple to achieve their goal of having at least
one healthy child. The limiting factor for natural conception and live birth after vasec-
tomy is not typically the male partner’s obstructive azoospermia, however, it is directly
related to the female partner’s fertility. The Practice Committee of the American Society
for Reproductive Medicine clearly state in their guideline for management of obstructive
azoospermia using reconstruction: “Before vasectomy reversal is performed to restore
fertility, evaluation of the female partner’s reproductive potential is prudent and recom-
mended...” (1).

Women have a decline in reproductive potential that becomes significant by age
32-35 with a subsequent rapid decline (2). Age is not the only reason for impaired female
fertility, and there is no age below which normal female reproductive potential can be
guaranteed. Hormonal and congenital abnormalities as well as endometriosis are a few
examples of common issues that greatly decrease the chance a couple has for a successful
natural conception; all can be issues for women of any age. The observation that men
are less likely to have a pregnancy with a new partner after vasectomy reversal than with
same female partners, emphasize the role that the female plays in success rates of vasec-
tomy reversal (3). These increased risks underscore the importance of the female evalua-
tion because her fertility potential will frame the conversation regarding the risks, bene-
fits, and likely outcomes of all reproductive possibilities, including natural conception.

Vasectomy reversal is an option for couples interested in fertility after vasectomy
reversal. Vasectomy reversal has been reported to have some cost-benefits related to use
of ART (4, 5). However, the “costs” associated with ART are overestimated by low preg-
nancy rates in historical published literature and excessive frequency of multiple gesta-
tions. Original cost-effectiveness studies with vasectomy reversal assumed a pregnancy
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rate nearly half the current pregnancy rate achieved with surgically retrieved sperm. In addition,
the frequency of multiple gestations has been dramatically decreased by single embryo transfer
and other contemporary enhancements in IVFE. These changes dramatically improve the cost-
-effectiveness of sperm retrieval and IVF. Both treatment with both vasectomy reversal as well as
sperm retrieval and IVF mandates that the male partner will undergo a procedure, the extent of
the procedure with vasectomy reversal is far more extensive, requiring hours of anesthesia, typi-
cally general anesthesia, with its associated risks. The question at hand is not whether vasectomy
reversal is a procedure that should be offered to couples. The question is whether it should be the
first step for these couples. Every advantage that a vasectomy reversal provides couples relies on
the female partner having normal fertility potential; therefore, a vasectomy reversal should only
be performed after female reproductive capacity is confirmed.

There are, however, additional factors that must be considered prior to vasectomy reversal.
The availability of a trained microsurgeon must certainly be taken into consideration. Without a
microsurgeon skilled in both vasovasostomy as well as vasoepididymostomy available to perform
the procedure, vasectomy reversal should not be undertaken and couples may be better served
with sperm retrieval and IVE. Furthermore, men who have any evidence of a decline in fertility
and spermatogenesis may be poor candidates for vasectomy reversal. For example, men with
small, soft testes or an elevated FSH may have compromised sperm production, and additional
evaluation including endocrine work-up is needed (6). The sperm production may be so impaired
that the couple would require ART even if sperm returned to the ejaculate, causing a delay in
achieving a pregnancy - but still requiring ART. Progressive decline in sperm production beco-
mes more common as men age — and the population of men requiring vasectomy reversal tend
to be older. Vasectomy reversal is unnecessarily invasive in subfertile males because sperm can
be acquired through testicular or epididymal aspiration for the ART procedure which would have
been required anyway. Furthermore, these same subfertile couples will appreciate not requiring
additional contraception if the vasectomy can be maintained during and after ART. Men who had
pelvic, inguinal, or prostate surgery after their vasectomy may also not be candidates for reversal
because of the possibility of additional damage to the ejaculatory system which would make repair
at the site of the vasectomy fruitless.

The desire for multiple children is an oft-cited reason for vasectomy reversal as a primary
treatment for obstructive azoospermia. Again, however, the female partner’s fertility will dictate
whether this is a realistic possibility or not. Because it can take up to two years for sperm to re-
turn to the ejaculate after vasectomy reversal, at least this much time must be factored into the
equation that determines a couple’s likelihood of pregnancy through natural conception (7). The
not inconsequential number of couples who fail their initial attempt at vasectomy reversal and
require a reoperation will also have more years of waiting added to their reproductive timelines,
as will the couples who have secondary stricture of the anastomosis who then require revision.
Not all female partners will have the reproductive staying power to tolerate this multi-year delay,
and thus a thorough understanding of her fertility potential is warranted prior to undertaking the
vasectomy reversal process.

The definition of success after vasectomy reversal must be carefully evaluated when coun-
seling patients regarding outcomes. Understandably, most authors advocate for “patency” to be
the marker of success, and this number is often inappropriately quoted to patients as the “success
rate” of vasectomy reversal. Although return of sperm to the ejaculate is clear evidence that the
obstruction has been eliminated, and using this definition, vasectomy reversal can have impressive
success rates of 44-97% (8, 9). Closer examination of the published literature and actual definition
of success, however, is warranted. Couples do not request vasectomy reversal because they simply
desire a return of sperm to the ejaculate; the ultimate goal is actually to have a healthy child. With
this outcome in mind, vasectomy reversal is not nearly as “successful” upon re-examination of the
literature as the patency rates may suggest.
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Information regarding pregnancy and live birth rates from natural conception is often lacking
in vasectomy outcomes papers, posing a challenge to adequately inform and counsel the couple. For
example, a recent study quoted a 98% patency success rate after 1331 vasectomy reversals performed by
expert microsurgeons, yet they report only 410 events of natural conception, yielding a rate of concep-
tion per vasectomy reversal of only 30.8% (410/1331); live birth rate was not addressed (10). Other stu-
dies, taken together, indicate that the rate of documented pregnancies after vasectomy reversal was only
26%, even when couples were followed for 3 years after reversal (11, 12). While many factors unrelated
to the technical success of a vasectomy reversal will clearly inform this particular outcome, the drastic
difference between patency rate and natural conception rate should prompt thoughtful consideration of
what defines success after a vasectomy reversal.

One must realistically consider and compare these data. Vasectomy reversal has a pregnancy
rate of 26% after 3 years. IVF has a pregnancy rate of 44% in each cycle, with cycles repeatable within
2 months. The cumulative pregnancy rate within 6 months will easily be more than 90%. With this frank
comparison of outocome data, why even consider surgical vasectomy reversal?

Although the urge to satisfy a couple’s request for a vasectomy reversal is understandable, blin-
dly performing the procedure first without the appropriate evaluation or consideration of the option of
sperm retrieval/IVF is not appropriate. For the male fertility expert counseling a couple interested in
fertility after vasectomy, sperm retrieval with IVF is the preferred option. Even if vasectomy reversal is
initially attempted, the vast majority of couples will require IVF.
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ABSTRACT ARTICLE INFO

Introduction: Urinary lithiasis is the main urologic cause of emergency treatment in Key words:

adult patient. In the past years, the incidence in children population has increased.  Ureterolithiasis; Adrenergic
However, literature about the use of alpha-1 adrenergic blockers in pediatric popu-  alpha-1 Receptor Antagonists;
lation with distal ureterolithiasis is still scarce. The drug acts by decreasing ureter  Child; Review Literature as Topic
contractions, especially in the distal portion, facilitating calculus expulsion.

Objective: This review has the objective to evaluate the use of alpha-1 adrenergic blo-

ckers as medical expulsive treatment in children with distal ureterolithiasis. Int Braz J Urol. 2015; 41: 1049-57
Evidence Acquisition: An electronic literature search was performed using the MEDLI-
NE, COCHRANE, and LILACS databases. We further searched manually the references
of the primary studies. Searches were concluded on October 4™, 2014. Articles were
selected, independently and in pairs, by the respective titles and summaries. Any di-
vergence was resolved by consensus.

Evidence Synthesis: Alpha-1 adrenergic antagonists increased the probability of
calculus expulsion by 27% (NNT=4). Calculi smaller than 5mm, increased by 33%
(NNT=3). Larger than 5mm, increased by 34% (NNT=3). Accepted after revision:
Conclusion: Alpha-1 adrenergic blocker use is related with a greater incidence of ex- ~ March 26, 2015
pulsion of ureteral calculi, smaller or greater than 5mm, and fewer episodes of pain

when compared to ibuprofen. However it is necessary larger samples to enhance the

power analysis of the expulsion of ureteral calculi larger than 5mm and the episodes

of pain.

Patient Summary: This review analyzed the outcome of alpha adrenergic antagonist

in children with ureteral calculi. We conclude that it is the best medicine for use, since

it helps the expulsion of the stone.

Submitted for publication:
January 26, 2015

INTRODUCTION In the United States, during the 1950s,
the disease was the cause for hospitalization in

Urinary lithiasis is the main urologic cau-  one out of every 7600 pediatric patients; in the

se of emergency treatment in adult patients (1). It ~ 1990s, in one out of every 1000, and between
can occur at any age, including children. 2002 and 2007, in one out of every 685 (2, 3).
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IBJU | THE USE OF ALPHA-1 ADRENERGIC BLOCKERS IN CHILDREN

The reason for this increased incidence is not
clear. There are controversial theories that as-
sociate these numbers to eating and life habits.

Typical in the pediatric patient, uretero-
lithiasis consists of a calcium oxalate calculus,
found in 55% of cases in the distal ureter (4). The
clinical picture consists of general symptoms,
such as unspecific pain in the abdomen, flanks, or
pelvis (5). Additionally, 90% of the cases manifest
with macroscopic or microscopic hematuria, and
may progress with acute urinary tract infections
and urinary retention.

The prevalence of cases increased with are-
as that are hot, arid, and have dry climate. There-
fore, the locations most affected are United States,
British Isles, Scandinavian countries, Central Eu-
rope, Mediterranean countries, Turkey, Pakistan,
north of India, parts of the Himalayan Peninsula,
China, north of Australia (6, 7).

Treatment is determined by the size of the
calculus and clinical picture. Those smaller than
5mm are generally eliminated without interven-
tion, whereas the largest stones are commonly
treated by extracorporeal lithotripsy, ureterosco-
py, and percutaneous nephrolithotomy (6, 8). The
presence of urinary infection is an indication for
surgical intervention, regardless of the size of
the calculus.

In cases where there is no associated uri-
nary infection and pain is not intense or is con-
trolled with analgesics, a “wait-and-see” approach
may be taken, expecting the spontaneous elimina-
tion of the calculus.

In the adult patient, there are various con-
servative treatments to treat calculi smaller than
12mm, such as the use of calcium blockers, non-
-steroidal anti-inflammatory agents, or alpha-1
adrenergic blockers, which is the better approach (9).
The blocker acts by decreasing ureter contractions,
especially in the distal portion, facilitating calculus
expulsion. However, in the pediatric population, li-
terature is still scarce (3, 10). There are papers with
high strength of evidence, but with few cases.

OBJECTIVE

This review has the objective to evaluate
the use of alpha-1 adrenergic blockers as medical

expulsive treatment in children with distal urete-
rolithiasis.

EVIDENCE ACQUISITION

Identification and selection of studies

An electronic literature search was perfor-
med using the MEDLINE, COCHRANE, and LILACS
databases.

The MEDLINE research was made through
PubMed using the combination of the terms (Ure-
teral Calculi OR ureteral stone) AND (Adrenergic
alpha-Antagonists) AND (Child* OR Adolescent).
At LILACS, the following search strategy was
used: strategy (alpha adrenergic antagonist) AND
filters (Therapy and Children and Adolescent). At
COCHRANE database, the strategy was (Adrener-
gic alpha antagonists) AND (Child). We further
searched manually through the references of the
primary studies. The searches were concluded on
October 4™, 2014.

The articles were selected, independen-
tly and in pairs, by reading the respective titles
and summaries. Any divergence was resolved by
consensus.

Inclusion and exclusion criteria

The inclusion criteria used consisted of the
following: randomized clinical trials comparing
the use of an alpha-1 adrenergic antagonist to
standard analgesia in children with distal urete-
rolithiasis.

The exclusion criteria covered non-rando-
mized clinical trials, cohort and case-control stu-
dies, patients with proximal ureterolithiasis and
papers about adult population.

Outcomes analyzed

The outcomes analyzed were calculus ex-
pulsion, pain episodes (as necessity of analgesia
and hospitalizations), expulsion of calculi smal-
ler than 5mm and expulsion of calculi larger than
5mm.

Methodological Quality

The methodological quality of the primary
studies was evaluated by the GRADE system pro-
posed by the Grades of Recommendation, Assess-
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ment, Development and Evaluation group (11). The
system offers several advantages in comparison to
other evidence grading systems. One important
advantage is to separate the quality evaluation of
the evidence from the strength of recommenda-
tion evidence.

Statistical Analysis

The meta-analysis was performed with the
Cochrane Review Manager 5.2 program (12). Data
were evaluated by intention-to-treat.

The evaluation of the dichotomic variables
was performed by the difference in absolute risk
adopting a 95% confidence interval. When there
was a statistically significant difference between
the groups, the number needed to treat (NNT) or
the number needed to cause harm (NNH) was cal-
culated.

The continuous variables were evaluated
by the difference in means. Studies that did not
show data in terms of means and their respecti-
ve standard deviations were not included in the
analyses.

The power of analysis was calculated using
the program Open Epi 3.03 (13). It was considered
statistically relevant power greater than 80%.

Heterogeneity and sensitivity analysis
Inconsistencies among the clinical studies
were estimated using the chi-squared heterogenei-
ty test and quantified using 1. A value above 50%
was considered substantial. Studies that generated
heterogeneity were represented by funnel plots.

EVIDENCE SYNTHESIS

Selection of studies

A total of 28 articles (MEDLINE=23; CO-
CHRANE=3; and LILACS=2) were retrieved by
electronic searches. In the manual search no arti-
cles were found in addition to those previously se-
lected. Three articles were found both in MEDLINE
and in COCHRANE and one article was found both
in MEDLINE and in LILACS; three were excluded
by the title, seven by the reading of the abstract
because they were not in English or not about dis-
tal ureterolithiasis. Ten other articles were exclu-

ded after full reading the papers: one for being a
cohort, two for being a review and seven for not
dealing with pediatric patients. Thus, three rando-
mized clinical trials were preselected and included
in this review (Figure-1).

The three studies included patients rando-
mized into two groups, totaling up 145 patients;
76 were in the intervention group (alpha-1 adre-
nergic antagonist) and 69 in the control group
(ibuprofen).

Methodological quality evaluation perfor-
med by GRADE is represented on Table-1.

Description of the studies included

The study by Aydogdu et al. (10) con-
sisted of a prospective study and included 39
patients with distal ureterolithiasis. These pa-
tients were randomized into two groups, 19 in
the group of alpha-1 adrenergic antagonists and
20 in the ibuprofen group. The rate of calculus
expulsion, mean time for expulsion, and adverse
events of alpha-1 adrenergic antagonists are the
outcomes evaluated.

In the study by Erturhan et al. (15), 45 pa-
tients with distal ureterolithiasis were randomized;
24 in the alpha-1 adrenergic antagonist group and
21 in the ibuprofen group. The outcomes analyzed
were the rate of calculus expulsion and the mean
time of expulsion. Median number of pain episo-
des was 1 (interquartile range 1-1) in the alpha-1
adrenergic antagonist group and 1 (interquartile
range 1-2) in the ibuprofen group (p=0.023).

The study by Mokhless et al. (17) is a ran-
domized prospective study, carried out between
2007 and 2010, which analyzed 61 patients, 33 in
the alpha-1 adrenergic antagonist group and 28 in
the ibuprofen group. The rate of calculus expul-
sion, mean time of expulsion, the need for analge-
sia, and possible adverse effects of the drugs were
evaluated. Number of pain episodes was 1.4+1.2
(Mean+SD) in the alpha-1 adrenergic antagonist
group and 2.2+1.4 in the ibuprofen group (p<0.02)
(Table-2).

Analysis of Calculus Expulsion

The three primary studies analyzed the
outcome of calculus expulsion. The incidence of
ureteral calculus expulsion was 81.58% in the al-
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Figure 1 - Prisma 2009 Flow Diagram (15).

IS Records identified through Additional records identified
s database searching through other seoucer
= (n=28) (n=0)
Records after duplicates removed
(n=4)
o Records screened Records excluded
- (n=24) (n=7)
Full-text articles Full-text articles
2 assessed for eligibility | — | excluded, with reasons
% (n=16) (n=13)
— Studies included in
qualitative synthesis
(n=3)
E Studies included in
qualitative synthesis
— (mata-analysis)
(n=3)
Table 1 - Methodological evaluation by GRADE.
AYDOGDU MOKHLESS ERTURHAN
PARAMETER
. 2009 2012 2013
Whas the study randomized Y Y Y
Was the allocation of patients to the groups confidential? Y Y Y
Were the patients analyzed in the groups to which they were randomized Y Y Y
(was the analysis by intention-to-treat)?
Were the patients analyzed in the groups to wich they were known Y Y Y
prognostic factors?
Was the study blind? ND ND ND
Except for the experimental intervention, were the groups treated equally? Y Y Y
Were the losses significant? N N N
Did study have a precision estimate for the effects of treatment? Y N N
Are the study patients similar to those of interest? Y Y Y
Are the outcomes of the study clinically relevant? Y Y Y
Were the potential conflicts of interest declared? N N N

Legend: Y: Yes, N: No, ND: Not Described.
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Table 2 - Description of the included studies.

Author Number of  Number of Age of Children Treatment Stone Passage
Patients Patients (Years) Mesured by
AA1A SA
AA1A+SA SA AA1A+SA SA
Aydogdu (10) 19 20 6.2+2.4 51£2.2 Doxazosin Ibuprofen Urinary filtration
0.03mg/Kg/day 10mg/Kg 2-4x/
Ibuprofen day
10mg/Kg 2x/day
Erturhan (15) 24 21 6.0+£3.5 7.2+3.5 Doxazosin Ibuprofen X-Ray KUB and
0.03mg/Kg/day 10mg/Kg 2-4x/  US and NCCT*
lbuprofen day
10mg/Kg 2-4x/day
Mokhless (16) 33 28 7.3.0¢4.2 7.1£3.2 Tamsulosin Placeho Urinary filtration
>4dyears:0.4mg ND
<4years:0.1mg Ibuprofen
lbuprofen ND
ND

Legend: AA1A: alpha-1 adrenergic antagonist; SA: standard analgesia; ND: not described; x/d: Times per day; X-Ray KUB: radiography of the kidneys, ureters, and bladder;
US: ultrasonography; NCCT. non-contrast-enhanced spiral computed tomography; *: In case of any suspicion.

pha-1 adrenergic antagonist group (62 out of 76
patients) and 55.07% in the ibuprofen group (38 of
69 patients). The alpha-1 adrenergic antagonists
increased the probability of calculus expulsion by
27% (95% CI 0.13 to 0.41; p=0.0002 and I*=139%),
needing to treat 4 patients to achieve this benefit
(NNT=4) (Figure-2). Power was 93.4%.

Analysis relative to pain episodes

Two primary studies analyzed the pain epi-
sode outcome. The difference in the mean between
the groups was 0.54 (95% CI 0.00 to 1.08; p=0.05

and 12=46%). The alpha-1 adrenergic antagonists
decreased the mean of pain episodes (Figure-3).
Power was 61.46%.

Analysis of the Expulsion of Calculi Smaller
than 5mm

Two primary studies analyzed the outcome
of expulsion of calculi smaller than 5mm. The in-
cidence of ureteral calculus expulsion was 96.15%
in the alpha-1 adrenergic antagonist group (25 out
of 26 patients) and 61.54% in the ibuprofen group
(16 out of 26 patients). The alpha-1 adrenergic an-

Figure 2 - Meta-analysis of the incidence of ureteral calculus expulsion.

Alpha-1 Blocker Ibuprofen Risk Difference (Non.event) Risk Difference (Non.event)

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
AYDOGDU 2009 16 19 14 20 27,0% -0,140,40,0,12) — 7
ERTURHAN 2013 17 24 6 21 31,0% -0,42[-0,69,-0,16) ——
MOKHLESS 2011 29 33 18 28 420% -0,24 -0,45,-0,03) —&—
Total (95% CI) 76 69 100,0% .0,27[-0,41,-0,13) <>
Total events 62 38

i o =2(P= Pz ' + + {
Heterogeneity: Chi*= 2,30, df= 2 (P=0,32),P= 13% 5 05 s o's ]

Testfor overall effect: Z= 3,78 (P = 0,0002)

Alpha-1 Blockar Ibuprofen
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Figure 3 - Meta-analysis of the difference in means of pain episodes.

Alpha-1 Blocker Ibuprofen Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI V. Fixed, 95% CI|
ERTURHAN 2013 1 1 24 1 2 21 329% 0.00[0.94,094)
MOKHLESS 2011 14 12 33 22 14 28 671% -080F1.46,-0.14) ——
Total (95% CI) 57 49 100.0% -0.54(-1.08,0.00)

Heterogeneity. Ch*=1.85,df=1 (P =0.17),F= 46%
Testfor overall effect: Z= 1.94 (P = 0.05)

tagonists increased the probability of expulsion of
calculi smaller than 5mm by 33% (95% CI 0.13 to
0.52; p=0.001) and 1?=79%), with 3 patients ne-
eding treatment to achieve this benefit (NNT=3)
(Figure-4). The funnel-plot of this outcome is re-
presented in Figure-5. Power was 88.69%.

Analysis of Expulsion of Calculi Larger than
5mm

Two primary studies analyzed the outcome
of expulsion of calculi larger than 5mm. The inci-
dence of ureteral calculus expulsion was 67.74%
in the alpha-1 adrenergic antagonist group (21 out
of 31 patients) and 36.36% in the ibuprofen group
(8 out of 22 patients). The alpha-1 adrenergic an-
tagonists increased the probability of calculus ex-
pulsion by 349% (95% CI 0.10 to 0.57 p=0.005 and
12=0%), with 3 patients needing treatment in order
to achieve this benefit (NNT=3) (Figure-6). Power
was 62.450.

DISCUSSION

Symptomatic ureterolithiasis represents
the most frequent urological patients in emer-

2 4 0 1 2
Alpha-1 Blocker Ibuprofen

gency services (1). Over the last two decades, with
the development of extracorporeal lithotripsy as-
sociated with the progress of endourology and the
appearance of progressively less rigid or even fle-
xible endoscopes, there has been an advance in
the treatment of ureterolithiasis (10). Nevertheless,
despite such procedures being extremely effective,
with success rates between 98.5% and 100%, (15)
it is imperative to evaluate the high cost and risk
of complications, such as perforation, avulsion,
and ureteral narrowing reported in about 3 to 5%
of the procedures (1, 10). Thus, the pharmacologi-
cal treatment seeking the spontaneous expulsion
of stones is amply preferred as the first choice of
treatment (1).

Even so, the spontaneous expulsion of dis-
tal ureteral calculi depends on various factors, in-
cluding size, number and location, smooth muscle
spasm, and ureteral edema (11, 16). In this context,
prior studies demonstrated that the inhibition of
alpha-1 receptors located primarily in the distal
ureteral smooth muscle reduces intra-ureteral
pressure and increases peristalsis, therefore favo-
ring calculus elimination (10). Additionally, some
studies clearly concluded that the use of alpha-1

Figure 4 - Meta-analysis of the incidence of ureteral calculi expulsion smaller than 5mm.

Alpha-1 Blocker Ibuprofen Risk Difference (Non-evemnt) Risk Difference (Non-evem)
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
ERTURHAN 2013 9 9 5 12 401% -058-0,88,-0,28) —@—
MOKHLESS 2011 16 17 11 14 599% -0,16 -0,40, 0,09) — T
Total (95% CI) 26 26 100,0% -0,33(-0,52, -0,13) S
Total events 25 16
Heterogeneity: Chi*= 4,72, df=1 (P=0,03); = 79% k 1

Testfor overall effect: Z= 3,26 (P = 0,001)

1 .05 0 05 1
Npha-1 Blocker Ibuprofen
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Figure 5 - Funnel-plot of the outcome that presented heterogeneity above than 50%.
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Figure 6 - Meta-analysis of the incidence of expulsion of ureteral calculi larger than 5Smm.

Alpha-1 Blocker Ibuprofen Risk Difference (Non-event) Risk Difference (Non-event)

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
ERTURHAN 2013 8 15 1 9 44,0% -0,420,75,-0,10] ——
MOKHLESS 2011 13 16 7 13 56,0% -0,27 (-0,61, 0,06) —8—
Total (95% CI) 31 22 100,0% -0,34(-0,57,-0,10) e
Total events 21 8

i i?= = = P= } 4 } {
Heterogeneity. Chi*= 0,40,df=1 (P=0,53), "= 0% - 05 ) 05 1

Test for overall effect: Z= 2,83 (P = 0,005)

adrenergic inhibitors could also be beneficial for
residual fragments after extracorporeal shock li-
thotripsy (15). Increasing the level of evidence of
the result of isolated studies, two meta-analyses
identified clinical benefit in the use of alpha-
-blockers in adult patients with ureteral calculi by
showing that the use of alpha-blockers compared
to placebo increased the probability of calculus
expulsion by 52% and 449%, respectively (1).

And finally, despite ureteral calculi having
been amply studied in adults, to date the same be-
nefits of alpha blockers have not been confirmed
in the pediatric population based on the meta-
-analysis of randomized clinical trials (10).

The systematic review with meta-analysis
is a type of study with scientific precision that se-
lects the best evidence available in medical litera-

Alpha-1 Blocker Ibuprofen

ture and demonstrates the methodological quality
of the primary studies, which is a fundamental
condition for attaining precise conclusions on the
effect of interventions. To avoid distortions, it was
decided to only include results with clinical and
statistical homogeneity.

The search strategy showed that there are
few controlled and randomized clinical trials avai-
lable that compare alpha-1 adrenergic antagonists
and ibuprofen in the treatment of distal ureteroli-
thiasis in children.

A possible source of bias may be the diffe-
rence between the processes of randomization of
the studies included. However, the quality of the
allocation process was considered adequate in all
studies. All patients analyzed met the defined eligi-
bility criteria. In the statistical analysis, calculation

1055



IBJU | THE USE OF ALPHA-1 ADRENERGIC BLOCKERS IN CHILDREN

of the size of the sample and the analysis as per
intention-to-treat were used. A common limitation
of the analysis of the outcomes was the variety of
alpha-1 adrenergic antagonists and their dosages.

The last source of limitation or bias would
be the difference of methods for measuring calcu-
li expulsion (Table-2). The study by Erturhan et al.
(15) measured the expulsion rate through imaging
studies (X-ray, ultrasound and non-contrast CT),
method with higher accuracy. The two other stu-
dies, Mokhless et al. (16) and Aydogdu et al. (10)
analyzed it through urine filtration, a less sensitive
method, although with higher specificity. However,
we understand that this was not a confounding fac-
tor in our analysis. On three analyzes in which this
measurement could influence (Figures 2, 4 and 6),
the result directly reflected the outcome of the study
with more accuracy, Erturhan et al. (15). Then we
can infer that, in fact, the improvement generated
by alpha blocker is even greater than that was found
in the meta-analysis, since two of the studies used
as the measuring standard a less consistent method.

To claim that the result of a study with a
small sample is statistically significant is required
to evaluate the error type 1, when p is less than
5%. This ensures that the result is actually true, as
all the analyzes in this meta-analyzes. To state that
a study is reproducible is necessary to evaluate the
error type 2, when the power is greater than 80%.
This ensures that, if the study would be remade el-
sewhere would have the same result. This is the case
for the analysis of calculus and expulsion of cal-
culi smaller than 5mm (Figures 2 and 4). However,
studies with power less than 80% requires a larger
sample to affirm reproducibility, as in the case of
analysis relative to pain episodes and expulsion of
calculi larger than 5mm (Figures 3 and 6).

The study followed the ethical and confi-
dentiality principles of information that are recom-
mended, since it is an analysis of results already
published in other articles, and the formal approval
of a research ethics committee was not necessary.

CONCLUSIONS

The use of an alpha-1 adrenergic blocker
is related with a greater incidence of expulsion
of ureteral calculi, smaller or greater than 5mm,

and fewer episodes of pain when compared to ibu-
profen. However, it is necessary larger samples to
enhance the power analysis of the expulsion of
ureteral calculi larger than 5mm and the episodes
of pain.
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ABSTRACT ARTICLE INFO

Purpose: The Journal Impact Factor (JIF) is an index used to compare a journal’s qua-
lity among academic journals and it is commonly used as a proxy for journal quality.
We sought to examine the JIF in order to elucidate the main predictors of the index
while generating awareness among scientific community regarding need to modify the
index calculation in the attempt to turn it more accurate.

Materials and Methods: Under the Urology and Nephrology category in the Journal
Citations Report Website, the top 17 Journals by JIF in 2011 were chosen for the study.
All manuscripts’ abstracts published from 2009-2010 were reviewed; each article was
categorized based on its research design (Retrospective, Review, etc). T and correlation
tests were performed for categorical and continuous variables respectively. The JIF
was the dependent variable. All variables were then included in a multivariate model.
Results: 23,012 articles from seventeen journals were evaluated with a median of 1,048
(range=78-6,342) articles per journal. Journals with a society affiliation were associa-
ted with a higher JIF (p=0.05). Self-citations (rho=0.57, p=0.02), citations for citable
articles (rho=0.73,p=0.001), citations to non-citable articles (rho=0.65,p=0.0046), and
retrospective studies (rho=-0.51,p=0.03) showed a strong correlation. Slight modifica-
tions to include the non-citable articles in the denominator yield drastic changes in the
JIF and the ranking of the journals.

Conclusion: The JIF appears to be closely associated with the number of citable articles
published. A change in the formula for calculating JIF to include all types of published
articles in the denominator would result in a more accurate representation.
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Int Braz J Urol. 2015; 41: 1058-66

Submitted for publication:
October 03, 2014

Accepted after revision:
March 26, 2015

INTRODUCTION

The Journal Impact Factor (JIF) is an index
annually published by The Journal Citation Re-
ports (JCR). It was established by Eugene Garfield
to compare investigators’ and journals’ research
influence on its time (1). The JIF for a particular
journal is calculated by the ratio of total number

of citations received in a determined year to the
total number of citable articles published by that
journal in the previous 2 years (Figure-1) (2, 3).
The non-citable articles criteria include editorials,
news, meeting reports, etc. Original research and
review articles are the only article types that meet
the definition of citable articles according to the
Institute of Scientific Information (3, 4). Web of

1058



IBJU | JOURNAL IMPACT FACTOR (JIF) OF UROLOGY AND NEPHROLOGY JOURNALS

Figure 1 - JIF Calculation formula.

All citations in YYYY to articles published in A during (YYYY—-1)+(YYYY—-2)

JIF, for YYYY =

Science (Thomson Reuters Inc.) is a citation ser-
vice accessible through an indexing database and
search engine, ISI Web of Knowledge™ (WoK) (5-9).

The numerator of the JIF formula inclu-
des the citations of all articles of a given journal
whereas its denominator excludes the number of
non-citable articles published; thus making the
formula potentially manageable. While this flaw
has been regarded as insignificant by the index
creator, it has also generated significant debate
and skepticism among editors and authors who di-
sagree. The creator himself has accepted the issue
yet considering it “statistically significant only in
rare cases” (2, 10-14). The exclusion of non-cita-
ble articles from the denominator can hypotheti-
cally improve the JIF by increasing the number of
self-citations, non-citable articles or reducing the
number of citable articles (15-17). Regardless of
this situation, the JIF is held as the gold standard
measure to judge journals’ quality with a gene-
ral lack of awareness of its formula, purpose, and
meaning. All of which is now coming under gre-
ater scrutiny (18-21, 14). This debate is not mere-
ly academic as many universities are now using
“publishing in high JIF journals” as an evalua-
tion criterion for promotion. Publication in high
JIF journals also affects success in competing for
extramural grant funding (22).

We sought to examine the JIF among ne-
phrology and urology journals in order to elucida-
te the main predictors of the index while genera-
ting awareness among scientific community about
the current formula used to calculate the JIF and
its flaws. We also attempt to show that small dis-
crepancies in the formula do influence the overall
calculation and the subsequent ranking list.

MATERIALS AND METHODS

Journal Selection
The top 40 journals ranked by JIF in the
Journal Citation Reports for 2011 in the urology

All citable articles published in A during (YYYY—-1)+(YYYY-2)

and nephrology category were selected for the
study. We excluded journals that were not pu-
blished in English and published articles of one
specific kind of research design (basic science, re-
trospective studies, review articles). Twenty-three
journals out of the 40 journals initially selected
were excluded for containing only review (16) and
basic research (7) publications.

Variables Selection

All of the archived abstracts from each
journal’s website for years 2009-2010 were indi-
vidually reviewed. This is the period used for JIF
calculation that is reported for 2011. We catego-
rized each of the articles according to research
design (basic science, non-clinical experimental
and translational research, clinical trial, retros-
pective study, prospective study, case report and
case series, cross-sectional study, review article,
meta-analysis, systematic review, and guideline).
If the study design could not be ascertained from
the abstract, the manuscript’'s methods section
was read in order to obtain a more precise clas-
sification. Appendix 1 outlines the articles’ sor-
ting criteria for research design (Appendix 1). The
number of self-citations, citable and non-citable
articles, and citations made to citable articles, and
citations made to non-citable articles were also
identified (15, 16). Other variables examined in-
cluded society affiliation, US vs. non-US journals,
number of articles published by the journal, ave-
rage pages per issue, and US and non-US articles.

ISI Web of KnowledgeS™ Citations Data Validation

Data values for JIF, self-citations, citable
and non-citable articles published during 2009
and 2010, as well as the total number of citations
used to calculate the 2011 JIF were retrieved and
examined from the JCR web site (7, 8). The JCR
website, however, did not individually disclose the
citations made to citable and non-citable articles
that were used to calculate the 2011 JIF. As an
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alternative, two other databases (Web of Science
and MEDLINE) from the WoK website were used
(5, 6, 9). The data for US and non-US articles was
also acquired through the WoK website (6, 9).

Because the sum of citations to citable and
non-citable articles (total number of citations)
retrieved from the WoK website did not directly
match the total number of citations acquired from
the JCR website, we sought to validate the WOK
website data by generating an alternative JIF uti-
lizing the data extracted from the WOK website.
The goal for this intermediate step was to accura-
tely use the WOK website data a posteriori during
our statistical analysis in lieu of the JCR website
data (not individually disclosed).

The alternative JIF was calculated using
the citations data acquired from the WoK website.
This JIF was correlated with the official JIF publi-
shed by JCR through the Spearman’s rank-order
correlation test. A correlation with a p-value less
than 0.05 and a slope close to 1 were defined as
the required criteria for validation.

Statistical Analysis

The number of articles published during 2009
and 2010 issues published per year, average pages
per issue, self-citations, issues published per year,
average articles published per issue, citations made
to citable articles, citations made to non-citable ar-
ticles, and the categorical variables were analyzed
as independent variables. All other continuous va-
riables were analyzed as a ratio relative to the total

number of publications in the period of interest
number of review articles

(i.e.total number of publications made during 2009 & 201)

because they depended on the total number of
articles published.

The association between the variables
and JIF was examined using the JIF as the de-
pendent variable. A two tailed Welch'’s t-test and
Spearman’s rank-order correlation test were per-
formed for categorical and continuous variables
respectively. All variables were then included in a
multivariate linear regression model using a ste-
pwise variable selection method. An alternative
multivariate model excluding the counts for cita-
ble articles was analyzed in order to account for

co-linearity of other variables with the variable
“citable articles”.

A hypothetical JIF (JIF) was created with
the data obtained from the JCR website, one that in-
cludes the non-citable articles in the denominator
of the index calculation (Citations made to Citable
and Non-citable articles/Citable and Non-citable ar-
ticles). A Welch's t-test was also used to compare
the JIF published by the JCR with the hypothetically
created JIF. All computations were performed using
SAS 9.3 (SAS Institute, Cary, NC). P-values of <0.05
were considered to be statistically significant. All the
assumptions were verified for every test.

RESULTS

A total of 12/17 journals were society affi-
liated, 8 were US originated, and 9 were non-US ori-
ginated. Table-1 summarizes all the variables used
in the analysis (Table-1). A total of 23,012 article
abstracts were examined with a median of 1,048
(range=78-6,342) articles per journal.

ISI Web of Knowledges™ Citations Data Validation

While utilizing the WOK website data 11
journals increased their JIF, 5 decreased their JIF,
and 1 was unaffected. The Journal of Urologic On-
cology: Seminars and Original Investigations, and
The Journal Neurourology and Urodynamics had
an important citations count miss-match betwe-
en databases, which resulted in a JIF decrement
of 0.5 points or more. The JIF calculated using
the WoK website data correlated well with the JIF
calculated using the JCR website data (rho=0.91,
p<0.001, m=0.96) (Figure-2). Once validated, the
data gathered from the WoK website was used to
calculate a hypothetical JIF excluding citations
accounted to non-citable articles (Table-2). This
exclusion represented a consistent drop in the JIF
value throughout the 17 journals, promoting at
the same time ranking position variations.

Statistical Analysis

Journals with a society affiliation were
associated with a higher JIF compared to jour-
nals without a society affiliation (mean JIF=4.46
vs. 2.80, p=0.05). US journal origin vs. non-US
journal origin did not demonstrate an association
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with JIF (mean JIF=4.08 vs. 3.88, p=0.86) (Ta-
ble-1). A significant difference was found while
comparing the JIF published by the JCR with the
hypothetical JIF including the non-citable arti-
cles in the denominator of the calculation (mean
JIF=3.97 vs. mean JIF’=2.34, p=0.02) (Table-2).
The bivariate analysis also found some of
the examined variables to be significantly asso-
ciated with JIF: self-citations (rho=0.57, p=0.02),
retrospective studies (rho=-0.51, p=0.03), cita-
tions to citable articles (rho=0.73, p=0.001), cita-

Table 1 - Journals’ Summary Statistics and Analyses Results.

tions to non-citable articles (rho=0.65, p=0.0046),
and case reports/case series (rho=-0.47, p=0.05)
(Table-1). The remaining variables examined
were not found to be good predictors of JIF.

The multivariate linear regression analy-
sis demonstrated that citations made to citable
articles (p<0.001) are the most important pre-
dictor of a high JIF, whereas the number of ci-
table articles (p=0.015), total number of articles
published (p<0.001) and case reports/case series
(p=0.002) are the most important predictors of low

Dependent Variable Total Number Median (Range) = =
Journal Impact Factor 17 3.22 (2.10-9.66) - -
Categorical Variables Total Number JIF Mean (C1-95%) t-value (df) p-value
US Journals 9 4.08 (2.01-6.16) -0.18 (15) 0.86
Non-US Journals 8 3.88 (2.20-5.55) - -
Society Affiliated Journals 12 4.46 (2.86-6.07) -2.14 (13) 0.05*
Non-society Affiliated Journals 5 2.80 (2.06-3.54) - -
Continuous Variables Total Number Median (Range) Rho (R?) p-value
*Average Pages Per Issue 179.3 154.9 (31.54-424.58) 0.36 (0.13) 0.16
Total Number of Publications 23012 1048 (78-6342) 0.30 (0.09) 0.25
US Articles 7961 357 (20-1712) 0.46 (0.22) 0.06
Non-US Articles 15051 535 (58-4630) -0.46 (0.22) 0.06
Citable Articles 9598 488 (31-1437) -0.29 (0.08) 0.26
Citations to Citable Articles 36859 2497 (58-4630) 0.73 (0.53) 0.001*
Non-citable Articles 13595 467 (2-1437) 0.29 (0.08) 0.26
Citations to Non-citable Articles 1790 87 (0-234) 0.65 (0.42) 0.0046*
Journal Self-Citations 5255 240 (0-1339) 0.57 (0.32) 0.02*
Retrospective 2616 54 (14-613) -0.51 (0.26) 0.03*
Clinical Trials 621 18 (6-108) -0.01 (0.00) 0.96
Basic Science Research 2776 128 (5-287) -0.05 (0.00) 0.84
Prospective 1659 64 (8-337) -0.44 (0.20) 0.07
Case Report/Case Series 683 9 (2-199) -0.47 (0.22) 0.05*
Cross-Sectional 313 7 (1-127) -0.05 (0.00) 0.83
Review Articles 824 42 (2-117) -0.03 (0.00) 0.89
Meta-analysis 53 1(0-13) 0.03 (0.00) 0.92
Systematic Review 4 1(0-10) -0.18 (0.03) 0.50
Guidelines 45 0 (0-25) 0.23 (0.05) 0.37
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Figure 2 - The scattered plot exhibits the correlation between Journal Impact Factors calculated using data retrieved from
Web of Knowledge, and data retrieved from Journal Citation Reports. *Slope (m).
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Table 2 - Data Extracted From Journal Citations Reports and Web of Knowledges"

12

JIFFJCR  JIF-WOK™ JIF NCA CA Total Cites-WOK*  Total Cites-JCR
J Am Soc Nephrol 9,66 9,71 7,49 143 493 4785 4764
Eur Urol 8,49 8,73 3,70 592 456 3982 3876
Kidney Int 6,61 6,62 3,63 475 578 3825 3818
Am J Kidney Dis 5,43 5,57 2,02 824 488 2718 2652
J Urology 3,75 3,75 0,85 4905 1437 5383 5383
J Sex Med 3,55 3,58 1,24 1413 756 2707 2685
Prostate 3,49 3,51 3,45 4 361 1267 1258
Nephrol Dial Transplant 3,40 3,46 2,77 272 1193 4126 4051
Urol Oncol-Semin Ori 3,22 2,20 2,61 46 199 438 640
Neurourol Urodynam 2,96 2,46 0,61 1016 262 645 775
Bju Int 2,84 2,80 1,44 988 1016 2840 2890
Am J Nephrol 2,54 2,51 2,35 23 282 708 716
Pediatr Nephrol 2,52 2,62 0,58 1815 548 1437 1380
Urology 2,43 2,54 1,32 956 1140 2900 2768
Prostate Cancer P D 2,42 2,39 2,21 11 114 272 276
Bmc Nephrol 2,18 2,19 2,18 0 68 149 148
Periton Dialysis Int 2,10 2,19 1,36 112 207 467 434

JIF-JCR mean = 3.97 vs. JIF’ mean = 2.34, ¢-Test (29) = 2.41, p-value= 0.02

JIF: Journal Impact Factor, WOK: Web of Knowledge®™, CA: Citable Articles, NCA: Non-Citable Articles

*JIF using data extracted from Web of Knowledge.

JIF calculated including Non-citable articles in the denominator; Formula: JIF=Total Cites-JCR/(NCA+CA)

ACalculated by adding up Citations to CA and NCA.
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JIF (Table-3). Appendix 2 summarizes the multiva-
riate model excluding the variable citable articles.

DISCUSSION

The findings of this study emphasize the
need to modify the JIF formula in order to make
it more accurate and acceptable. No prior publi-
cations have focused on this topic in Urology, nor
has a detailed statistical analysis been performed
to weight the different variables that are included
in the JIF. Variables such as citations to citable and

Table 3 - Results for the Multiple Linear Regression Model.

The validation process enabled us to prove
that citations to non-citable articles do significan-
tly improve the JIF (rho=0.65, p=0.0046) (15, 16).
Also, a high proportion of retrospective studies
and case reports/case series had a negative effect
over the JIF. With few exceptions retrospective
studies and case reports/case series are regarded
as a resource of low evidence level, hence tend
to have a low impact in the scientific community
and do not receive as many citations as designs
regarded as higher level of evidence (i.e. meta-
-analyses) (23). Therefore the inclusion of non-

Multivariate Model Estimate Standard Error Adjusted Estimate (f)* p-value
Intercept 513 0.87 59 -

Total Articles published -0.0014 0.00022 -6.36 <0.001
Citable Articles -2.98 1.045 -2.85 0.015
Case Reports/Case Series -28.03 7.3 -3.84 0.002
Citations to Citable Articles 0.0015 0.00016 9.38 <0.001

*Adjusted estimate by variable scale (normalized estimate: Estimate/Standard Error).
Model R?=0.9

non-citable articles, self-citations, and low number
of citable articles published have been hypothe-
sized as predictors of high JIF (15, 16, 17). These
assumptions were held as true during this analysis
and confirm them.

Regardless of having readily available
counts of total number of citations the JCR website
does not routinely disclose the individual counts for
citations made to citable and non-citable articles,
and such numbers can only be obtained indirectly
through the WoK website (7, 8). The data acquired
from the WoK and JCR websites were compared in
order to assess the feasibility of the analysis. Regar-
dless of being under the same umbrella, differences
between the two datasets were found. Due to these
discrepancies, we sought to validate the citations
data retrieved from the WoK website against the
data published in the JCR website. With the proper
computing, a strong validation was indeed achie-
ved with excellent similarity between the two data-
sets (rho=0.91, slope=0.96) (Figure-2).

-citable articles and exclusion of case reports/case
series and retrospective studies may serve as positi-
ve predictors of JIF. Low citable article counts and
high self-citation rates also appear to predict the JIF
(Table-1). The latter echoes the result of a previous
analysis including 6 anesthesiology journals (17).
Citations made to citable articles were the
most important variable influencing the JIF. Ar-
ticles reporting the results of large clinical trials,
basic science research, cross-sectional studies, re-
views, systematic reviews, and meta-analysis did
not demonstrate a significant correlation with the
JIF nor were they independent predictors of JIF
when controlling for all other factors. This could
be due to the fact that research design variables
are included under the umbrella of citable arti-
cles making them collinear variables. However,
a sensitivity analysis was performed in order to
control for co-linearity among the research design
variables by eliminating the citable articles varia-
ble. The results were not modified (Appendix 2).
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Because citable articles are fundamental for the
JIF calculation, such model was performed only to
account for co-linearity and does not provide any
other useful insight.

The journals with highest JIF in our cohort
grossly were those that accepted the least num-
ber of retrospective studies and case reports/case
series. The concern with this fact is that journal
editors could place greater emphasis on the “ci-
tability” of an article rather than the quality and
nature of the scientific question. Much of the lite-
rature in Urology focuses on certain subspecialties
such as oncology, which makes these articles po-
tentially more citable and getting higher priority
for publication. The citability of an article could
also be linked to the topical nature of the article
or in other words, its conformation to the exis-
ting trend. In example, multiple articles on certain
popular topics such as robotic surgery could be
published and crowd out excellent work in basic
science and less popular areas.

One other interesting finding was that the
JIF of journals linked to professional societies had
a higher value. This may represent the fact that
members of the society are more likely to be aware
of and cite articles from the journal of their socie-
ty. This may be an unrecognized value to the jour-
nals and to the societies since publishing in higher
JIF journals is becoming increasingly important
to academicians and increasing JIF is important
to journals.

When a hypothetical JIF including the
non-citable articles in the denominator was crea-
ted, a significant difference was found when com-
pared to the JIF published by the JCR (p=0.02).
This analysis contrasts with the belief of finding
“significant discrepancies only in rare cases” (2).
Moreover, this hypothetical modification of the
JIF generated multiple rank changes among the
journals. This issue builds a compelling case re-
garding the need to modify the formula to calcu-
late the JIF since it is regarded as gold standard of
journal quality and often looked at as a criterion
for promotion or extramural grant funding (Ta-
ble-2) (18-22).

The limitations of this study include the
fact that we examined the correlation of articles
to JIF over a two-year snapshot in time. Factors

involved and associations could change over time
and these data do not have the ability to captu-
re that. We identified and analyzed a set of jour-
nals in a non-randomized manner. Hence we are
making the assumption that these findings hold
true for journals that are not the top 40 in the
Urology/Nephrology category. These findings also
apply only to English language journals. The bi-
ggest limiting factor lies on the lack of access to
citations counts for each research design, which
is essential to assess the influence of research de-
signs over the JIF prediction. Despite these shor-
tcomings, this is the first study to perform a detai-
led analysis of JIF among urology journals. These
data can provide us with some understanding of
what predicts JIF.

CONCLUSIONS

Variations to the formula to account for
non-citable articles in the denominator do repre-
sent a statistical significant difference when com-
pared to the JIF as it is currently calculated. A
change in the formula for calculating JIF to inclu-
de all types of published articles in the denomina-
tor would result in a more accurate and accepted
representation. The JIF appears to be predicted
by the number of citations made to citable arti-
cles and non-citable articles, self-citations, case
reports/case series, retrospective studies and cita-
ble articles published. Number of citations made
to each different research design is necessary in
order to assess their influence on the JIF.
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Appendix 1 - Articles’ Sorting Criterion According to Research Design.

Retrospective studies

Clinical Trials

Basic science research

Prospective studies

Case Report/Case Series

Cross-sectional studies

Review articles
Meta-analysis
Systematic reviews

Guidelines

Non-citable articles

Retrospective designs, including retrospective center and professional experience;
retrospective and prospectively generated databases.

Experimental clinical studies such as randomized and non-randomized, blinded and non-
blinded clinical trials.

Basic science research, animal experimental and observational research, non-clinical
meta-analysis, and translational research.

Prospective observational studies, including longitudinal studies, and short follow up
cohort observational studies. No databases where included in these group as they belong
to retrospective studies.

Case reports, case series, description of novel procedures and merely descriptive articles.

Cross-sectional studies. By definition, data collection takes place in over a fixed amount of
time any follow up. Data retrospectively acquired defaulted the abstract to be classified as
a retrospective study.

Review articles without any fixed methodology or criteria for revision.
Meta-analyses, systematic review and meta-analyses.
Systematic reviews without meta-analyses.

Guidelines, professional consensus and recommendations, reference material, expert
opinion, and best practices.

Editorials, letters, replies, commentaries, erratum, diaries, debates, summaries, news,
biographical articles, meeting abstracts, meeting podiums, meeting posters, points and
counterpoints and other journal specific categories.

Appendix 2 - Results for the Multiple Linear Regression Model Excluding Citable Articles.

Multivariate Model Estimate Standard Error Adjusted Estimate (Estimate/SE) p-value

Intercept 2.28 0.46 4.96 -

Total Publications -0.001 0.00022 -4.55 <0.001

Non-Citable Articles 2.75 1.032 2.66 0.02

Case Reports/Case Series -28.95 7.4 -3.91 0.002

Citations to Citable Articles 0.00147 0.00016 9.19 <0.001
Model Rz =0.9
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ABSTRACT ARTICLE INFO

Objectives: The objective of this study was to update the long-term outcome in the
treatment of locally advanced upper tract urothelial carcinoma (UTUC) after radical
nephroureterectomy (RNU) regarding the role of adjuvant chemotherapy.

Materials and methods: Clinical data from 138 patients who underwent RNU for locally
advanced UTUC (pT3/4 or pN+) were analyzed.

Results: The adjuvant chemotherapy group comprised 66 patients, and other 72 pa-
tients did not receive adjuvant chemotherapy. Cisplatin-based chemotherapy was the
most common regimen, depending on the patient’s eligibility and renal function. The
median follow-up period was 48.7 months (interquartile range: 29.2-96.9 months). The
3-and 5-year disease-specific survival (DSS) rates were 76.0% and 69.9% for the non-
-adjuvant chemotherapy group versus 74.6% and 54.5% for the adjuvant chemothera-
py group (p=0.301, log-rank test). Overall survival (OS) rates for the same time period
were 70.1% and 62.9% for the non-adjuvant chemotherapy group versus 73.8% and
53.2% for the adjuvant chemotherapy group (p=0.931, log-rank test). On multivariate
analysis, adjuvant chemotherapy could not predict DSS and OS after surgery. When
patients who received cisplatin-based adjuvant chemotherapy (n=59) were compared
to those who did not receive adjuvant chemotherapy, similar results were found.
Conclusions: There does not appear to be a significant DSS or OS benefit associated
with adjuvant chemotherapy. Prospective randomized clinical trials are necessary to
verify the effect of adjuvant chemotherapy on locally advanced UTUC.
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INTRODUCTION

after extirpative surgery alone (2). In a large multi-
center collaborative study of 1.363 patients treated

Upper tract urothelial carcinoma (UTUC) is
a rare disease that accounts for approximately 5%
of all urothelial malignancies (1). Although radi-
cal nephroureterectomy (RNU) has been considered
standard care for treating localized UTUC, 45-60%
of patients with locally advanced disease will relapse

with RNU, Margulis et Al. (3) reported 5-year survi-
val rates of 74.7%, 54%, 35.3%, and 12.2% for pT2,
pT3, N+and pT4, respectively. Contemporary analy-
ses indicate that there has been no improvement in
survival rates in the past several decades for patients
with high-grade disease (4).
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Adjuvant chemotherapy with agents for
metastatic disease may be reasonable in treating
locally advanced UTUC associated with poor sur-
vival. However, there is no standardized therapy
conferring a survival benefit after RNU, as there
have been no controlled trials that explored the
efficacy of adjuvant chemotherapy in this setting.
Most evidence for the treatment of patients with
UTUC may be extrapolated from experience with
bladder cancer.

The rarity of UTUC has resulted in a pauci-
ty of literature on adjuvant chemotherapy and its
role in the treatment of high-risk UTUC (5). Pre-
viously, we reported the efficacy of adjuvant che-
motherapy in patients with invasive UTUC (6). In
this study, we sought to give an update by repor-
ting the long-term outcome and role of adjuvant
chemotherapy in the treatment of locally advan-
ced UTUC after RNU.

MATERIALS AND METHODS

This study was approved by the institu-
tional review board. We performed a retrospecti-

Figure 1 - Study flow diagram.

ve review of 374 patients who underwent radi-
cal nephroureterectomy (RNU) at Seoul National
University Hospital from 1993 to 2010. RNU was
performed according to standard procedures, and
the regional lymph nodes were generally resected
if intraoperatively palpable or preoperatively en-
larged during evaluation. Patients with incomple-
te data, localized disease (< pT2Nx/OMO), distant
metastasis (pTany and pNany and M1), no uro-
thelial carcinoma, administration of neoadjuvant
chemotherapy or administration of less than 3
cycles of adjuvant chemotherapy were excluded.
To meet criteria for adjuvant chemotherapy, tre-
atment must have been started within 3 months
of undergoing RNU. Cisplatin-based chemothera-
py was the most common regimen, depending on
patient eligibility and renal function, as described
previously (Figure-1) (6).

Pathological specimens were evaluated by
a staff pathologist with genitourinary expertise.
All specimens were histologically confirmed to be
urothelial carcinoma. Staging was done according
to the 2010 American Joint Committee on Cancer
classification and grading according to the 1998

Radical nephroureterectomy (n = 374)

/\

Inclusion (n = 138)

PTINIMO (n = 1)
pT3NOMO (n = 16)
pT3NxMO (n = 105)
pT3N1IMO (n = 6)
pT3N2MO (n = 7)

pT4NXxMO (n = 1)
pT4N1IMO (n = 1)

Adjuvant chemotherapy (n = 66)
Gemcitabine/cisplatin (G-C, n = 45)

Exclusion (n = 236)
Incomplete data (n = 5)
<pT2Nx/0MO (n = 208)
pTany and pNany and M1 (n = 11)
No urothelial carcinoma (n = 3)
Neoadjuvant chemotherapy (n = 3)
<3 cycle of adjuvant chemotherapy (n = 6)

Methotrexate/vinblastine/doxorubicin/cisplatin (M-VAC, n = 12)
Cisplatin/cyclophosphamide/doxorubicin (CISCA, n = 3)

Gemcitabine/carboplatin (G-Carbo, n = 6)
No adjuvant chemotherapy (n = 72)
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WHO system. Lymphovascular invasion (LVI) was
defined as the presence of tumor cells within an
endothelium-lined space without underlying mus-
cular walls. The presence of concomitant carcino-
ma in situ (CIS) was assessed in every representa-
tive section. Tumor location was defined as renal
pelvic, ureteral or both. Tumor multifocality was
defined as the synchronous presence of 2 or more
pathologically confirmed tumors in any location
(renal pelvis, ureter or both). Tumor necrosis was
defined as the presence of microscopic coagulati-
ve necrosis in more than 10% of the tumor.
Patients were evaluated every 3-4 months
for the first two years, every 6 months for the next
two years, and then annually thereafter. Follow-up
consisted of history taking, physical examination,
blood tests, urine cytology, cystoscopy, chest X-
-ray, abdominopelvic computed tomographic (CT)
scan, and bone scan. Survival was evaluated from
the date of surgery to last follow-up or death. Pa-
tients who were alive with or without disease were
censored from the relevant analyses. Cause of de-
ath was determined by the responsible physicians
and death certificates. Perioperative deaths occur-
ring within 30 days of surgery were censored from
disease-specific survival analyses.

Statistical Analyses

For statistical analysis, the characteristics
of adjuvant and non-adjuvant groups were com-
pared. A chi-squared or Fisher’s exact test was used
for categorical variables and a Student’s t-test for
age and body mass index. Outcomes were measu-
red by disease-specific survival (DSS) and overall
survival (0S) based on chemotherapy status be-
tween the cohorts. Survival was calculated using
the Kaplan-Meier method and compared using a
log-rank test. To adjust for the effect of potential
confounders, multivariate analyses using Cox pro-
portional hazards model were conducted. Signifi-
cant variables showing less than 0.05 of two sided
p-value in the univariate analyses were entered
into a multivariate analysis. The assessed varia-
bles were gender, age, body mass index, American
Society of Anesthesiologists (ASA) score, previous
or concomitant bladder cancer, preoperative ure-
teroscopy, bladder cuffing, tumor location, multi-

focality, hydronephrosis, tumor grade, concomi-
tant CIS, LVI, tumor necrosis, margin status and
pN stage. Pathologic T stage was not included in
the multivariate model, as most pathologic T sta-
ge was pT3. However, administration of adjuvant
chemotherapy was regarded as a main variable of
interest and forced into the multivariate model.
The same analysis was also performed for testing
in a subgroup that received only cisplatin-based
adjuvant chemotherapy. All statistical tests were
performed with SPSS software (SPSS Inc., Chica-
go, IL, USA). All reported P values were two-sided,
and significance was set at P<0.05.

RESULTS

Table-1 compares the characteristics of pa-
tients who did not receive adjuvant chemotherapy
(n=72) and those who received adjuvant chemothe-
rapy (n=66) or cisplatin-based adjuvant chemothe-
rapy (n=59). Patients who received adjuvant che-
motherapy were younger than those who did not
(p=0.001). The adjuvant chemotherapy group was
more likely to have a lower ASA score (p=0.006),
less previous or concomitant bladder cancer
(p=0.001) and more concomitant CIS (p=0.014).
Other variables were similar between groups.

Overall median follow-up period was 48.7
months (interquartile range: 29.2-96.9 months).
The median follow-up was 46.8 months (inter-
quartile range: 28.9-101.3 months) for the non-
-adjuvant chemotherapy group and 52.8 months
(interquartile range: 33.3-110.1 months) for the
adjuvant chemotherapy group (p=0.469). In the
entire population, 69 (50.0%) died of any cause
and 52 deaths (37.7%) were attributable to UTUC.
The 3-and 5-year DSS rates were 76.0% and 69.9%
for the non-adjuvant chemotherapy group versus
74.6% and 54.5% for the adjuvant chemotherapy
group (p=0.301, log-rank test) (Figure-2A). OS ra-
tes for the same time period were 70.1% and 62.9%
for the non-adjuvant chemotherapy group versus
73.8% and 53.2% for the adjuvant chemotherapy
group (p=0.931, log-rank test) (Figure-2B).

Table-2 shows the multivariate Cox regres-
sion model for predicting DSS after surgery in to-
tal patients. Bladder cuffing, LVI, and margin sta-
tus were significantly associated with DSS, while
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Table 1. Patient characteristics.

Variables No ACH ACH P valuet
Total 72 66
Gender 0.276
Male 58 (80.6%) 48 (72.7%)
Female 14 (19.4%) 18 (27.3%)
Age, year 67.3 (57.4-73.0) 60.3 (54.1-65.7) 0.001
BMI, cm/kg? 24.4 (22.4-25.6) 23.9 (21.2-25.7) 0.552
ASA score 0.006
1 21 (29.2%) 30 (45.5%)
2 41 (56.9%) 35 (53.0%)
3 10 (13.9%) 1 (1.5%)
Bladder cancer* 0.001
No 51 (70.8%) 61 (92.4%)
Yes 21 (29.2%) 5 (7.6%)
Preoperative ureteroscopy 0.650
No 62 (86.1%) 55 (83.3%)
Yes 10 (13.9%) 11 (16.7%)
Bladder cuffing 0.311
No 17 (23.6%) 11 (16.7%)
Yes 55 (76.4%) 55 (83.3%)
Tumor location 0.219
Renal pelvis 41 (56.9%) 29 (43.9%)
Ureter 19 (26.4%) 24 (36.4%)
Both 12 (16.7%) 13 (19.7%)
Multifocality 0.956
Absent 57 (79.2%) 52 (78.8%)
Present 15 (20.8%) 14 (21.2%)
Hydronephrosis 0.522
Absent 41 (56.9%) 34 (51.5%)
Present 31 (43.1%) 32 (48.5%)
Pathologic T stage 0.062
pT1 2 (2.8%) 0(0.0%)
pT3 70 (97.2%) 64 (97.0%)
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pT4 0(0.0%) 2 (3.0%)

Tumor grade 0.073
G1 6 (8.3%) 1 (1.5%)
G2 39 (54.2%) 33 (50.0%)
G3 27 (37.5%) 32 (48.5%)

Concomitant CIS 0.014
Absent 71 (98.6%) 58 (87.9%)
Present 1 (1.4%) 8 (12.1%)

LvI 0.280
Absent 56 (77.8%) 46 (69.7%)
Present 16 (22.2%) 20 (30.3%)

Necrosis 0.473
Absent 65 (90.3%) 57 (86.4%)
Present 7(9.7%) 9 (13.6%)

Margin status 0.479
Negative 69 (95.8%) 61 (92.4%)
Positive 3 (4.2%) 5 (7.6%)

Pathologic N stage 0.080
pNO 9 (12.5%) 8 (12.1%)
pNx 60 (83.3%) 46 (69.7%)
pN+ 3 (4.2%) 12 (18.2%)

Data presented are number (%) or median (interquartile range).
tCompared to no adjuvant chemotherapy group.
*Previous or concomitant.

ACH: adjuvant chemotherapy; BMI: body mass index; ASA: American Society of Anesthesiologists; CIS: carcinoma in situ; LVI: lymphovascular invasion.

other variables were not. In multivariate analysis,
bladder cuffing was the sole independent prog-
nostic factor for DSS (p=0.002). Univariate analy-
sis revealed that age, ASA score, previous or con-
comitant bladder cancer, bladder cuffing, LVI and
margin status were significant predictors of OS.
In the multivariate model, age (p=0.005), previous
or concomitant bladder cancer (p=0.031), bladder
cuffing (p=0.005) and margin status (p=0.027) re-
mained significant predictors of OS. In contrast,
ASA score and LVI were not predictors of 0S. Ad-
juvant chemotherapy could not predict DSS and
OS after surgery.

We compared the non-adjuvant chemothe-
rapy group (n=72) to the cisplatin-based adjuvant
chemotherapy group (n=59) (Supplementary Ta-
ble-1). There was no significant difference between
the two groups in terms of DSS (p=0.193, log-rank
test) (Supplementary Figure-1A) and OS (p=0.719,
log-rank test) (Supplementary Figure-1B). Supple-
mentary Table-2 shows the multivariate Cox re-
gression model for predicting DSS and OS after
surgery. In univariate analysis, bladder cuffing,
LVI, and margin status were significantly associa-
ted with DSS. Multivariate analysis revealed that
bladder cuffing (p=0.001) and LVI (p=0.045) were
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Figure 2 - Kaplan-Meier analysis for (A) disease-specific survival and (B) overall survival after radical nephroureterectomy
stratified by the administration of adjuvant chemotherapy in all patients.
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Table 2 - Multivariate Cox proportional hazards regression analysis of disease-specific survival and overall survival.

DSS 0S
HR (95% Cl) P value HR (95% Cl) P value

Age 1.045 (1.013-1.077) 0.005
ASA score

1 Reference

2/3 1.327 (0.723-2.435) 0.362
Bladder cancer*

No Reference

Yes 1.905 (1.061-3.422) 0.031
Bladder cuffing

Yes Reference Reference

No 2.615 (1.430-4.782) 0.002 2.211 (1.266-3.862) 0.005
LvI

Absent Reference Reference

Present 1.791 (0.994-3.226) 0.052 1.669 (0.947-2.944) 0.077
Margin status

Negative Reference Reference

Positive 2.458 (0.938-6.443) 0.067 1.879 (1.074-3.286) 0.027
ACH

No Reference Reference

Yes 1.255 (0.705-2.237) 0.440 1.430 (0.809-2.526) 0.218

*Previous or concomitant.

DSS, disease-specific survival; OS, overall survival; HR, hazard ratio; CI, confidence interval; ASA, American Society of Anesthesiologists; LVI, lymphovascular invasion;

ACH, adjuvant chemotherapy.

independent prognostic factors for DSS. Univaria-
te analysis showed a statistically significant asso-
ciation between OS and age, ASA score, previous
or concomitant bladder cancer, bladder cuffing,
LVI and margin status. In multivariate analysis,
age (p=0.002), previous or concomitant bladder
cancer (p=0.034), bladder cuffing (p=0.002) and
LVI (p=0.029) were independent prognostic factors
for 0S. Adjuvant chemotherapy could not predict
DSS and OS after surgery.

DISCUSSION

Although UTUC is morphologically similar
to bladder cancer, there are occasional phenotypic
and genotypic (genetic and epigenetic) differences

between UTUC and bladder cancer (4). Furthermo-
re, the natural history of UTUC is different from
bladder cancer, with >60% of UTUCs and only 15-
25% of bladder cancer presenting with invasion
at diagnosis (1, 7). Therefore, data generated from
bladder cancer studies cannot always be extrapo-
lated to patients with UTUC (8).

Urothelial carcinoma of the bladder is con-
sidered to be relatively chemosensitive. The survi-
val benefit of neoadjuvant chemotherapy before
radical cystectomy in patients with invasive bla-
dder cancer has been demonstrated (9). However,
the efficacy of adjuvant chemotherapy after radi-
cal cystectomy remains controversial (10). Results
of adjuvant chemotherapy studies for UTUC are
also contradictory. For UTUC, adjuvant chemothe-
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rapy provided a therapeutic benefit in some stu-
dies (6, 11, 12), while there was no significant
difference in outcomes between adjuvant and
non-adjuvant chemotherapy groups in others
(13-18). This discordance probably accounts for
the inconsistent use of chemotherapy for locally
advanced UTUC. Still, most patients are not can-
didates for cisplatin-based chemotherapy after
RNU, primarily due to impaired renal function.
Lane et al. (19) reported that 61% of all patients
and 49% of high-risk patients who could have
received chemotherapy preoperatively were
unable to receive treatment after RNU.

There is no definite evidence showing that
conventional M-VAC regimen significantly pro-
longs survival as an adjuvant treatment arm for
patients with locally advanced UTUC. Lee et al.
(18) investigated 27 patients who underwent RNU
for pT3NOMO UTUC with a median follow-up of
47 months. Sixteen patients received chemothera-
py (M-VAC regimen with three-four cycles) after
RNU, and 11 did not. No evidence of significant
differences in recurrence-free survival and DSS
could be found between the two groups. In the study
by Soga et al. (17), adjuvant M-VAC could prevent
bladder tumors following surgery for UTUC but did
not show a survival benefit.

Hellenthal et al. (16) published data from an
international multicenter study of 542 patients with
pT3 or higher UTUC. Of these, 121 patients received
adjuvant chemotherapy and chemotherapy that was
cisplatin-based in 89% of cases (59% M-VAC and
20% GC). No significant differences in DSS or 0S
between the two groups were found. The selection of
patients with more advanced disease could account
for this finding. Another multi-institutional stu-
dy analyzed 627 patients with T3 or higher UTUC,
with 140 patients receiving adjuvant chemotherapy
(mostly platinum-based). There was no evidence of
extension of DSS or OS for patients treated with
adjuvant chemotherapy (14). In other studies, che-
motherapy was only administered to patients with
higher grade and stage tumors, including metastatic
disease. Thus, it is likely that patient selection con-
tributed to inconsistent findings. A multi-center
study from 10 Canadian academic centers revea-
led that adjuvant chemotherapy was not prognos-
tic for improved DSS or OS (15).

However, retrospective studies have iden-
tified a benefit from adjuvant chemotherapy. Su-
zuki et al. (11) investigated the effectiveness of
adjuvant chemotherapy in 56 patients with lo-
cally advanced bladder cancer or UTUC. Twenty
patients underwent adjuvant chemotherapy (M-
-VAC or MEC) and 36 patients were controls. Ad-
juvant chemotherapy had a positive survival be-
nefit in patients with node-positive disease, but
did not affect survival of all patients. There was
no distinction between UTUC and bladder cancer,
making it difficult to draw definite conclusions
for UTUC. Kawashima et al. (12) evaluated the
data of 93 patients with pT3NOMO, and 38 re-
ceived platinum-based adjuvant chemotherapy.
In multivariate analysis, adjuvant chemotherapy
was significantly associated with DSS.

Meta-analysis of adjuvant chemothera-
py for UTUC demonstrated DSS and OS bene-
fit with cisplatin-based adjuvant chemotherapy
(20). However, most studies examining adjuvant
chemotherapy were retrospective and may suffer
from substantial selection biases. First, patients
with the worst prognostic factors were selected
to receive adjuvant chemotherapy compared to
counterparts undergoing observation; the pro-
portion of patients who had pN+ disease and re-
ceived adjuvant chemotherapy was higher than
those not receiving adjuvant chemotherapy (15,
16). Second, there are few studies with more than
50 patients, due to the low frequency of UTUC.
Finally, the utility of adjuvant chemotherapy in
UTUC may be limited given the decline in renal
function following RNU, and renal excretion and
inherent nephrotoxicity of cisplatin. The propor-
tion of patients receiving adjuvant chemotherapy
was three to four times smaller than those recei-
ving surgery alone. Patients receiving adjuvant
chemotherapy may have better renal function
and performance status. Despite possible bene-
fits, there is insufficient evidence to recommend
routine use of cisplatin-based adjuvant chemo-
therapy for UTUC (20).

Previously, we reported on 43 patients
with a tumor stage pT2 or higher without metas-
tasis (6). Twenty-two patients received adjuvant
chemotherapy. All regimens contained platinum
with the M-VAC scheme used most often. The
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follow-up period totaled 30.7 months. Results
showed higher DSS and OS rates for patients
with adjuvant chemotherapy. However, the stu-
dy included a small number of patients and may
have a selection bias if the chemotherapy group
had a better performance status or less comorbi-
dity than the non-chemotherapy group.

In this update, which is the largest single-
-center study to date to the best of our knowled-
ge, we enrolled 138 patients with pT3, pT4, or
N+and MO UTUC. Sixty-six patients underwent
adjuvant chemotherapy, and 72 patients were
solely controlled. The median follow-up period
was 48.7 months. We found that adjuvant che-
motherapy did not significantly correlate with
DSS or OS in patients with high-risk disea-
se compared to patients receiving no adjuvant
treatment. This study included a homogeneous
group of patients with stage IIl or IV UTUC who
initially received the same surgical treatment at
a single institution.

Despite this advantage, limitations include
the small number of patients and its retrospective
non-randomized nature. Furthermore, the regimen
and number of chemotherapy cycles varied. Still,
we didn’t consider disease-free survival (DES) as
a potential endpoint other than OS and DSS. If
we analyzed the DFS in UTUC patients receiving
adjuvant chemotherapy, it might have been that
adjuvant chemotherapy prolongs the DFS. A large
prospective randomized trial to verify our findings
is expected, though it will be difficult to perform
due to low incidence of UTUC.

CONCLUSIONS

There does not appear to be a significant DSS
or OS benefit associated with adjuvant chemothera-
py. A prospective randomized clinical trial is needed
to verify the effect of adjuvant chemotherapy on lo-
cally advanced UTUC and to determine whether this
is due to the inherent biases of retrospective analy-
sis, the limited efficacy of adjuvant chemotherapy,
or the use of suboptimal regimen. In addition, efforts
should be made to develop new chemotherapeutic
agents and establish reliable criteria for patient se-
lection in performing adjuvant chemotherapy.
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Supplementary Table-1: Patient characteristics.

IBJU | ADJUVANT CHEMOTHERAPY FOR UPPER TRACT UROTHELIAL CANCER

Variables No ACH ACH (cisplatin-based only) P valuef
Total 72 59
Gender 0.298
Male 58 (80.6%) 43 (72.9%)
Female 14 (19.4%) 16 (27.1%)
Age, year 67.3 (57.4-73.0) 60.3 (54.2-65.7) 0.001
BMI, cm/kg? 24.4 (22.4-25.6) 23.8 (21.2-25.7) 0.476
ASA score 0.017
1 21 (29.2%) 25 (42.4%)
2 41 (56.9%) 33 (55.9%)
3 10 (13.9%) 1(1.7%)
Bladder cancer* 0.003
No 51 (70.8%) 54 (91.5%)
Yes 21 (29.2%) 5 (8.5%)
Preoperative ureteroscopy 0.628
No 62 (86.1%) 49 (83.1%)
Yes 10 (13.9%) 10 (16.9%)
Bladder cuffing 0.348
No 17 (23.6%) 10 (16.9%)
Yes 55 (76.4%) 49 (83.1%)
Tumor location 0.138
Renal pelvis 41 (56.9%) 24 (40.7%)
Ureter 19 (26.4%) 23 (39.0%)
Both 12 (16.7%) 12 (20.3%)
Multifocality 0.868
Absent 57 (79.2%) 46 (78.0%)
Present 15 (20.8%) 13 (22.0%)
Hydronephrosis 0.486
Absent 41 (56.9%) 30 (50.8%)
Present 31 (43.1%) 29 (49.2%)
Pathologic T stage 0.066
pT1 2 (2.8%) 0 (0.0%)
pT3 70 (97.2%) 57 (96.6%)
pT4 0 (0.0%) 2 (3.4%)
Tumor grade 0.106
G1 6 (8.3%) 1(1.7%)
G2 39 (54.2%) 30 (50.8%)
G3 27 (37.5%) 28 (47.5%)
Concomitant CIS 0.022
Absent 71 (98.6%) 52 (88.1%)
Present 1(1.4%) 7 (11.9%)
LvI 0.387
Absent 56 (77.8%) 42 (71.2%)
Present 16 (22.2%) 17 (28.8%)
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Necrosis 0.336
Absent 65 (90.3%) 50 (84.7%)
Present 7 (9.7%) 9 (15.3%)

Margin status 0.466
Negative 69 (95.8%) 54 (91.5%)
Positive 3 (4.2%) 5 (8.5%)

Pathologic N stage 0.028
pNO 9 (12.5%) 6 (10.2%)
pNx 60 (83.3%) 41 (69.5%)
pN+ 3 (4.2%) 12 (20.3%)

Data presented are number (%) or median (interquartile range).

tCompared to no adjuvant chemotherapy group.

*Previous or concomitant.

ACH, adjuvant chemotherapy; BMI, body mass index; ASA, American Society of Anesthesiologists; CIS, carcinoma in situ; LVI: lymphovascular invasion.

Supplementary Table-2: Multivariate Cox proportional hazards regression analysis of disease-specific survival and overall
survival in patients who received cisplatin-based adjuvant chemotherapy or not.

DSS 0S
HR (95% CI) P value HR (95% CI) P value

Age 1.050 (1.018-1.084) 0.002
ASA score

1 Reference

2/3 1.310 (0.706-2.431) 0.392
Bladder cancer*

No Reference

Yes 1.880 (1.048-3.372) 0.034
Bladder cuffing

Yes Reference Reference

No 2.708 (1.473-4.978) 0.001 2.399 (1.374-4.189) 0.002
LI

Absent Reference Reference

Present 1.834 (1.014-3.317) 0.045 1.868 (1.066-3.273) 0.029
Margin status

Negative Reference Reference

Positive 2.261 (0.860-5.948) 0.098 1.852 (0.761-4.512) 0.175
ACH

No Reference Reference

Yes 1.374 (0.766-2.464) 0.287 1.647 (0.911-2.977) 0.098

*Previous or concomitant.
DSS, disease-specific survival; 0S, overall survival; HR, hazard ratio; Cl, confidence interval; ASA, American Society of Anesthesiologists; LVI, lymphovascular invasion;
ACH, adjuvant chemotherapy.
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Supplementary Figure-1: Kaplan—-Meier analysis for (A) disease-specific survival and (B) overall survival after radical
nephroureterectomy stratified by the administration of adjuvant chemotherapy in patients who received cisplatin-based
adjuvant chemotherapy or not.
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ABSTRACT ARTICLE INFO

Objective: We aimed to compare serum and urinary HER2/neu levels between healthy Key words:

control group and patients with non-muscle invasive bladder cancer. Additionally, we  HER2-neu-derived peptide (654-
evaluated relationship of HER2/neu levels with tumor stage, grade, recurrence and  662) [Supplementary Concept];
progression. Serum; Urinary Bladder
Materials and Methods: Fourty-four patients with primary non-muscle invasive blad-  Neoplasms

der tumors (Group 2) and 40 healthy control group (Group 1) were included the study.

Blood and urinary samples were collected from all patients and HER2/neu levels were

measured by ELISA method. Blood and urinary HER2/neu levels and additionally, ratio  IntBraz J Urol. 2015; 41: 1080-7
of urinary HER2/neu levels to urinary creatinine levels were recorded. Demographic
data and tumor characteristics were recorded.

Results: Mean serum HER2/neu levels were similar between two groups and statisti-
cally significant difference wasn’t observed. Urinary HER2/neu levels were significan-
tly higher in group 2 than group 1. Ratio of urinary HER2/neu to urinary creatinine
was significantly higher in group 2 than group 1, (p=0,021). Serum and urinary HER2/
neu levels were not associated with tumor stage, grade, recurrence and progression
while ratio of urinary HER2/neu to urinary creatinin levels were significantly higher in  Accepted after revision:
high-grade tumors. HER2/neu, the sensitivity of the test was found to be 20.5%, and June 09, 2015

the specificity was 97.5%, also for the urinary HER2/neu/urinary creatinine ratio, the

sensitivity and specificity of the test were found to be 31.8% and 87.5%, respectively.

Conclusions: Urinary HER2/neu and ratio of urinary creatinine urine were significantly

higher in patients with bladder cancer compared to healthy subjects. Large series and

controlled studies are needed for use as a tumor marker.

Submitted for publication:
December 04, 2014

INTRODUCTION of bladder cancer were detected in the United Sta-
tes of America (USA) in 2007, and bladder cancer
Bladder cancer is the second most fre- is estimated to occur in 500,000 people (1, 2). The

quently diagnosed genitourinary malignancy after =~ most common histological type of bladder cancer
prostate cancer. Approximately 70,000 new cases is transitional cell carcinoma, which is responsible
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for up to 95% of all bladder cancers (3).

Because of the invasive and uncomforta-
ble nature of cystoscopy, new methods are being
investigated for diagnosing bladder cancer and
identifying the risks of recurrence and progres-
sion. Urinary cytology is a non-invasive method
that has been used for many years. The sensitivi-
ty of urinary cytology is poor (20-60%), however,
its specificity, which is dependent on the tumor
grade, surpasses 900, particularly in high-grade
tumors (4-6). The low sensitivity and grade-de-
pendent specificity of urinary cytology as well as
the significant role of the pathologist’s experience
in determining accuracy have necessitated rese-
arch for new tumor markers to diagnose bladder
cancer. Because tumor suppressor genes and on-
cogenes have been reported to be associated with
bladder cancer and may have the potential for de-
velopments in technology and molecular biology,
these new molecules are perceived to contain tu-
mor markers for bladder cancer.

The HER2/neu (C-erbB-2) is a member of
the epidermal growth factor receptor (EGFR) fami-
ly and is responsible for cell growth and prolife-
ration by activating the tyrosine kinase pathway.
HER2/neu (C-erbB-2) has been shown to exhibit
over-expression in tumor tissues of breast, colon,
gastric, lung and bladder cancer (7-11). The ex-
pression of HER2/neu can be determined using
different methods, such as immunohistochemistry
(THC), enzyme-linked immunosorbent assay (ELI-
SA), fluorescent in situ hybridization (FISH), and
polymerase chain reaction (PCR) (12). Many stu-
dies have investigated HER2/neu expression in tu-
mor tissues in patients with bladder cancer. Howe-
ver, according to the literature review conducted
in the present study, only one study has evaluated
the HER2/neu protein level in serum and urinary
samples (13).

The present study aimed to compare the
HER2/neu protein levels in serum and urine sam-
ples of the patients with non-muscle invasive bla-
dder cancer (NMIBC) and the same levels in the
healthy control subjects in similar age groups.

Urinary HER2/neu concentrations were
normalized to the concentrations of urinary cre-
atinine because of the concentration of the urine
itself may affect the interpretation of a urinary

biomarker and to reduce the variations due to di-
lution (14). Additionally, we aimed to analyze the
correlation of HER2/neu protein levels with the
stage, grade, recurrence and progression of tu-
mors.

MATERIALS AND METHODS

The present study was performed in accor-
dance with the Declaration of Helsinki between
September 2012 and October 2013, with the appro-
val (28.08.2012-25/P) of the Local Ethics Commit-
tee. A total of 84 patients (n=62 men, 22 women)
were included in the study. Group-1 (control group)
was composed of 40 healthy volunteers (n=25
men, 15 women) and Group-2 was composed of
44 patients (n=37 men, 7 women), who were diag-
nosed with NMIBC (Ta, T1-WHO 2009). During the
collection of urinary and serum samples, patients
with infection, macroscopic hematuria, radiologi-
cally evident invasive bladder cancer and known
patients with other primary malignancy were ex-
cluded from the study. The demographic data, bo-
dy-mass index (BMI), and history of smoking were
recorded for all of the patients. The tumor stage
(Ta and T1 using UICC 2002 TNM staging system),
grade (low-or high-grade according to the WHO
2004 grading system), presence of carcinoma in
situ (CIS), size and number of tumors, and recur-
rence and progression of tumors were recorded in
a follow-up period for the patients with bladder
cancer. Before surgery, the patients with bladder
cancer were submitted to the NMP22 Bladder Che-
ck test (Matritech Inc., Newton, MA, USA) and uri-
nary cytology. NMP22 test results were obtained
according to the manual’s guidelines, four drops
of urine were dropped on the kit, and we observed
and recorded the changes after a 30 minute wait.
A color band in the test position indicates a positi-
ve result. Fresh urine samples were collected from
the patients using sterile containers for cytology,
the samples were examined by a pathologist who
had no prior knowledge of the patient group. In the
cytology examination, the presence of atypical and
malignant cells was considered as malignant cytolo-
gy, whereas the absence of these types of cells was
considered as benign cytology. After surgery, the
patients were administered intravesical treatment
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quantitative data were analyzed using the chi-squa-
red test, and when the conditions of the chi-squared
test were not fulfilled, the analyses were conducted
using Fisher’s exact test. The correlation was checked
using Spearman’s correlation analysis. The receiver
operating characteristics (ROC) curve was analyzed
to calculate the predictive values, whereas the Kappa
statistic was used to determine sensitivity and spe-
cificity. A p<0.05 was considered to be statistically
significant. The analyses were conducted using the
SPSS 21.0 (SPSS Inc., Chicago, IL, USA).

RESULTS

The mean ages of the patients were
62+9.6 years (range, 34-80 years) in Group-1 and
63.9+11.1 years (range, 43-84 years) in Group-2
(p=0.488). Group-1 was composed of 15 females
(37.5%) and 25 males (62.5%), and Group-2 was
composed of 14 females (31.8%) and 30 males
(68.2%) (p=0.256). The history of smoking variable

Table 1 - Characteristics of the patients with bladder cancer.

was significantly higher in patients with bladder
cancer (88.6-62.5%; p=0.005). BMI was similar in
both groups (p=0.345); BMI was 26.5+2.6kg/m?
(range, 21-32kg/m?) in Group-1 and 27.2+4.3kg/
m? (range, 21-42kg/m?) in Group-2 (p=0.345).

The characteristics of the patients who
were diagnosed with bladder cancer are summari-
zed in Table-1.

Between both groups, there was no signi-
ficant difference in their serum HER2/neu levels
(p=0.395) (Figure-1A). The urinary HER2/neu le-
vels and the ratio of the urinary HER2/neu to cre-
atinine were significantly higher in patients with
bladder cancer (p=0.011, p=0.021, respectively)
(Figures 1B and 1C) (Table-2).

The serum HER2/neu level, urinary HER2/
neu level, and urine HER2/neu/urinary creatinine
ratio according to smoking status were evaluated.
Nevertheless, similar levels were observed both
for smokers and non-smokers (p=0.306, p=0.732,
p=0.535, respectively). The urinary HER2/neu le-

Median Range Mean+SD
Follow-up duration (month) 11 9-17 11.6+2.5
Size of tumor (mm) 30 7-80 35.017.7
Number of tumor 2 1-10 2.4+2.0
n %
Tumor stage Ta 13 29.5
T 31 70.5
Grade Low grade 25 56.8
High grade 19 43.2
CIS Present 38 86.4
Not present 6 13.6
NMP 22 Negative 22 50.0
Positive 22 50.0
Cytology Benign 24 54.5
Malignant 20 445
Recurrence No 28 63.7
Yes 16 36.3
Progression No 41 93.2
Yes 3 6.8
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Figure 1 - Comparison of patients and controls: a) Serum HER2/ner; b) Urine HER2/neu levels and ¢) Urine HER2/neu/Urinary

creatinine ratio.
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Table 2 - Comparison of HER2/neu protein levels of patients and controls.
Control group (n=40) Bladder cancer group (n=44) p
Mean+SD Range Mean+SD Range
Urine Her2/neu (ng/mL) 0.12+0.10 0.0-0.7 0.35+0.61 0.0-3.4 0.011
Urine Her2/neu / Urine creatinine (ng/mg) 0.16+0.15 0.0-0.5 0.45+0.62 0.0-2.4 0.021
Serum Her2/neu (ng/mL) 3.87+6.08 0.3-34.8 5.84£17.97 0.1-106 0.395

Mann-Whitney U test

vels, urinary HER2/neu/creatinine ratio, and se-
rum HER2/neu levels did not show any significant
difference between Ta and T1 (p=0.877, p=0.857,
p=0.857, respectively). Although no significant di-
fference was observed between high-and low-grade
cancer in the urinary and serum HER2/neu levels
(p=0.162, p=0.297, respectively), high-grade cancer
was found to have a significantly higher urinary
HER2/neu/urinary creatinine ratio compared with
low-grade cancer (p=0.035). The urinary and se-
rum HER2/neu levels and urinary HER2/neu/urinary
creatinine ratio were found to be similar in patients
with tumor recurrence and progression and in pa-
tients who did not have recurrence and progres-
sion. Although there was no relationship between
the cytology results and the HER2/neu levels in
patients with bladder cancer, those with positive
NMP22 were found to have a significantly hi-
gher urinary HER2/neu/urinary creatinine ratio
(0.55+0.63, 0.35+0.61, p=0.038) and significantly
lower serum HER2/neu levels (10.05+24.95ng/mL,
1.63+1.25ng/mL, p=0.015) (Table-3).

The HER2/neu levels were not correlated
with age, BMI, and the size and number of tumors
(Table-4).

Using the cut-off value of 0.4ng/mL for
urinary HER2/neu, the sensitivity of the test
was found to be 20.5%, and the specificity was
97.5%. Using the cut-off value of 0.4ng/mL for
the urinary HER2/neu/urinary creatinine ratio,
the sensitivity and specificity of the test were
found to be 31.8% and 87.5%, respectively. The
positive predictive values were calculated to be
90% and 73.7%, respectively, for the urinary
HER2/neu level and urinary HER2/neu/urinary
creatinine ratio (Figure-2).

DISCUSSION

Studies of tumor markers for the diagno-
sis and follow-up of patients with bladder can-
cer have been ongoing for years. The ideal tumor
marker is expected to be easy to administer and
interpret, to be cost-effective, and to have high
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Table 3 - Comparison of HER2/neu levels according to the groups with bladder cancer.

Urine HER2/ Urine HER2/neu/ Serum HER2/
neu (ng/mL) urine Creatinine neu (ng/mL)
(ng/mg)
Mean + SD p Mean + SD p Mean + SD p
Smoking smokers 0.19+0.27 0.732 0.34+0.46 0.535 2.95+2.45 0.306
Non-smokers 0.26+0.51 0.310.49 5.51+15.53
Tumor stage Ta 0.33+0.53 0.877 0.44+0.61 0.857 9.52+28.98 0.857
T 0.36+0.65 0.46+0.64 4.30+10.88
Grade Low 0.27+0.43 0.162 0.310.49 0.035 8.25+23.63 0.297
High 0.46+0.78 0.64:0.74 2.67+2.81
NMP22 Negative 0.26+0.44 0.160 0.35:0.63 0.038 10.05+24.95 0.015
Positive 0.45+0.74 0.55+0.61 1.63+1.25
Cytology Benign 0.26+0.41 0.579 0.39:0.60 0.333 8.69:0.60 0.651
Malignant 0.47+0.78 0.53+0.65 2.43+0.65
Recurrence No 0.34+0.66 0.634 0.39:0.57 0.420 7.85+22.32 0.575
Yes 0.38+0.53 0.57+0.71 2.33+2.91
Progression No 0.3720.63 0.596 0.47+0.64 0.895 5.86+18.57 0.969
Yes 0.17+0.03 0.24+0.16 5.55+6.51

Kruskal-Wallis/Mann-Whitney U test

Table 4 - Correlation of HER2/neu levels to age, BMI and the size and number of tumors.

Age (year) BMI (kg/m?) Size of Tumor Number of

(mm) Tumor

Urine HER2/neu r -0.014 -0.022 0.277 -0.057
p 0.897 0.843 0.068 0.711

Urinary HER2/neu/ Urinary Creatinine r 0.178 0.122 0.108 -0.070
p 0.105 0.269 0.483 0.649

Serum HER2/neu r -0.073 -0.102 -0.056 0.172
p 0.512 0.363 0.722 0.277

Spearman’s rank correlation

specificity to avoid false positive results and high
sensitivity to avoid undetected tumors (16). Ho-
wever, to date, no alternative tumor marker has
been discovered for the diagnosis and follow-up
of bladder cancer that can replace cystoscopy and
cytology. In this study, although the serum HER2/
neu levels of the patients with NMIBC were noted
to be similar to those of the control group, the
urinary HER2/neu levels and urinary HER2/neu

level/urinary creatinine ratio were significantly
higher in patients with bladder cancer. There may
be similar results for the serum HER2/neu levels
because only patients with NMIBC were included
in the study. There is, however, limited informa-
tion in the literature considering this issue. A stu-
dy from Korea analyzed a total of 38 patients with
bladder cancer, including 12 patients with muscle
invasive bladder cancer, and found similar serum
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Figure 2 - ROC curve for urinary HER2/neu level urinary
HER2/neu/creatinine ratio.
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HER2/neu levels between the cancer patients and
the control group. However, they did not perform
a subgroup analysis, which involved only patients
with muscle invasive bladder cancer (13).

In the present study, the ELISA method
was preferred for measuring the HER2/neu levels.
In addition to ELISA, the FISH, IHA and PCR me-
thods can be utilized to determine the HER2/neu
level. There is no precise information regarding
the superiority of any of these methods. Where-
as FISH and IHA methods measure the HER2/neu
level in tumor tissue, ELISA is capable of mea-
suring the HER2/neu level in body fluids. There
are no available data concerning ELISA, FISH and
IHA, evaluated on the resected tissues from the
same neoplastic cases. Several studies have indi-
cated over-expression of the HER2/neu protein
and gene amplification in bladder cancer. Though
over-expression of the HER2/neu protein reaches
8100, gene amplification is found in approximately
60% of the patients with bladder cancer (15). Ecke
et al. evaluated the urinary HER2/neu level using

the ELISA method and obtained significantly high
values in patients with bladder cancer (12). When
Kim et al. applied the ELISA method to analyze
the HER2/neu levels in serum and urine samples,
they did not observe a significant difference in the
serum HER2/neu levels; however, they reported
a significant difference in the urinary HER2/neu
levels. Moreover, the urinary HER2/neu/urinary
creatinine ratio was analyzed in this study, and
a significantly higher ratio was obtained in the
patients with bladder cancer (13).

Although there was no correlation betwe-
en the urinary and serum HER2/neu levels and the
stage and grade of tumors, the HER2/neu/urinary
creatinine ratio was observed to be significantly
higher in patients with high-grade tumor. Althou-
gh Lonn et al. reported a correlation between the
HER2/neu levels and NMIBC, Kim et al. did not
find any relationship between HER2/neu levels
and tumor grade (13, 17). In the present study, no
correlation was observed between HER2/neu le-
vels and the recurrence and progression of tumor.
Skagias et al. used the IHC method to analyze the
pathologies of 80 patients diagnosed with blad-
der cancer, and they identified HER2/neu over-
-expression in 52% of the patients. In the same
study, although the HER2/neu expression was
found to be correlated with tumor grade, cancer-
-specific survival, and overall survival, the HER2/
neu expression did not show any correlation with
recurrence (16). When Rink et al. examined the
tumor cells circulating in the serum samples of
the patients scheduled for radical cystectomy, they
observed high HER2/neu levels in 23% of the pa-
tients and emphasized the correlation between the
high HER2/neu levels observed in recurrence and
survival (18).

After examining the specimens using the
FISH method, Fleischmann et al. reported that
HER2/neu positivity was more frequently obser-
ved in patients with lymph node metastasis (19).
Kim et al. identified the correlation between po-
sitive cytology and high urinary HER2/neu level.
However, the urinary HER2/neu level was corre-
lated with the cytological findings in the current
study, and the urinary HER2/neu/urinary creati-
nine ratio was found to be significantly higher in
NMP22 positive patients. Similarly, this study did
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not find any correlation between the HER2/neu
levels and the size and number of tumors, and the
age and BMI of the patients (13).

The number of smokers was higher in
the group of patients with bladder cancer com-
pared with the control group. Although smoking
is known to increase the risk of bladder cancer
by 3-fold, no relationship was detected between
smoking and the HER2/neu levels in this study.
Additionally, no HER2/neu mutation was observed
in the study of Li et al., who genetically examined
a patient group comprising 230 smokers (20).

In two different studies analyzing the uri-
nary HER2/neu levels as potential tumor markers,
the sensitivity of the test varied between 71.1%
and 88.9%, whereas the specificity varied between
62.5% and 84% (12, 13). Compared with other re-
levant studies, the sensitivity of the urinary HER2/
neu level was lower and the specificity was higher
in the present study. In addition to the serum and
urinary HER2/neu levels, the urinary HER2/neu
urinary creatinine ratio was analyzed in this stu-
dy, the findings were considered to be similar to
the results relative to the urinary HER2/neu level,
which may be attributable to the use of different
kits for the tests. There is neither a specified and
commonly accepted predictive value for urinary
HER2/neu nor an accepted technique for measu-
ring the HER2/neu level. Cytology, a tumor ma-
rker with high specificity, has been used for years.
Although its specificity exceeds 90%, particular-
ly in patients with high-grade bladder tumor, its
sensitivity reaches 60% (16). Because of the high
specificity, guidelines recommend that cytology
be used along with cystoscopy, especially in the
follow-up of high-risk patients. Although the spe-
cificity of urinary HER2/neu was observed to be
97.5% in both high and low-grade cancer patients
in the present study, considerably low sensitivity
was obtained in the HER2/neu tests. Because the
specificity of urinary HER2/neu level is high and
not dependent on the tumor grade, urinary HER2/
neu may be a new alternative to cytology.

Excluding the studies conducted in search
of tumor markers, there are several studies that
evaluate the potential therapeutic use of the mo-
noclonal antibody trastuzumab and EGFR-HER2
inhibitor lapatinip in bladder cancer (15, 21). Ho-

wever, there is currently insufficient information
in the literature regarding the benefit of these
agents for the treatment of bladder cancer. Ne-
vertheless, measuring the HER2/neu levels before
and after treatment may be important, as in breast
cancer, when these agents are administered to tre-
at bladder cancer. Larger, randomized, controlled
trials may shed light on this issue in the near fu-
ture.

Several limitations of our study should be
noted. These limitations include the following: the
small sample size, the inclusion of only non-mus-
cle invasive bladder cancer, a single center study,
no standard measurement technique of HER2/neu
protein and, finally, the short follow-up. The ELI-
SA method and commercial kits were employed to
determine the HER2/neu levels. There is no stan-
dardization on this subject, and the method used
to ensure more accurate results should be identi-
fied. Enriching the study with immunohistoche-
mical tissue examinations and genetic methods,
in addition to the ELISA method, might have cla-
rified the uncertainty:.

CONCLUSIONS

Although the urinary HER2/neu level and
the ratio of urinary HER2/neu level to urinary cre-
atinine level using the ELISA method were signi-
ficantly higher in patients with NMIBC compared
with the healthy patient group, the serum HER2/
neu levels were similar in both groups. Although
no correlation was observed between the urina-
ry HER2/neu level and tumor grade, tumor stage,
cytology, and NMP22 results, the urinary HER2/
neu/urinary creatinine ratio was found to be cor-
related with the tumor grade and NMP22 positivi-
ty. The urinary HER2/neu test was found to have
high specificity but low sensitivity for patients
with non-muscle invasive bladder cancer. Addi-
tional studies are necessary to better understand
the clinical importance of HER2/neu protein in
patients with bladder cancer.
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ABSTRACT ARTICLE INFO

Introduction and objective: Overexpression of MMPs has been related to biochemical  Key words:

recurrence after radical prostatectomy. TIMP1 and TIMP2 are controllers of MMPs and  Prostatic Neoplasms; Matrix
the aim of this study is to evaluate the expression levels of MMPs and their regulators  Metalloproteinases; Prognosis;
using immunohistochemistry in tissue microarray of localized prostate cancer (PC). Diagnosis; Gene Expression
Materials and Methods: Immune-expression of MMP-9, MMP-2, TIMP1, TIMP-2,

MMP-14 and IL8, were analyzed by immunohistochemistry in radical prostatectomy  IntBraz J Urol. 2015; 41: 1088-95
specimens of 40 patients with localized PC who underwent surgery between September
1997 and February 2000. Protein expression was considered as categorical variables,
negative or positive. The results of the immune-expression were correlated to Gleason
score (GS), pathological stage (TNM), pre-operatory PSA serum levels and biochemical
recurrence in a mean follow up period of 92.5 months.

Results: The loss of TIMP1 immune-expression was related to biochemical recurren-
ce. When TIMP1 was negative, 56.3% patients recurred versus 22.2% of those whose
TIMP1 was positive (p=0.042). MMP-9, MMP-2, IL8 and MMP-14 were positive in the ~ Accepted after revision:
majority of PC. TIMP-2 was negative in all cases. July 27,2015
Conclusion: Negative immune-expression of TIMP1 is correlated with biochemical re-

currence in patients with PC possibly by failing to control MMP-9, an important MMP

related to cancer progression.

Submitted for publication:
February 20, 2015

INTRODUCTION B, 92 kDa) cleave type IV collagen and gelatin,
which are the main structural components of the

Degradation of basal membranes and ex-  basal membrane (1). MMP-9 and MMP-2 expres-
tracellular matrix (ECM) is essential for tumor in- sion has been implicated in the development and

vasion and development of metastases, and matrix ~ progression of many tumors, such as bladder (2),
metalloproteinases (MMPs) are potent proteolytic ~ colorectal (3), lung cancer (4) and prostate cancer
enzymes that are known to play a key role in these  (5).

processes. Within the MMP family, Matrix Metall- MMPs are transcriptionally regulated.
proteinase 2 (MMP-2) (gelatinase A, 72 kDa) and ~ MMP-2 is mainly regulated by its zymogen inhibi-
Matrix Metalloproteinase 9 (MMP-9) (gelatinase tor, tissue inhibitor of metalloproteinase 2 (TIMP-
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2), and by its major activator, membrane type-1
MMP (MT1-MMP), also known as MMP-14. MT1-
-MMP specifically activates the pro-gelatinase,
MMP-2, on the tumor cell surface in vitro through
the formation of a complex with TIMP-2 (6). IL8
upregulates MMP-2 in tumor cells, which is thou-
ght to be responsible for its angiogenic activity
(7). MMP-9 is mainly regulated by TIMP-1 and
has been reported that reversion-inducing cystei-
ne-rich protein with Kazal motifs (RECK) inhibits
both MMP-2 and MMP-9 (8).

The balance between secreted MMPs and
their specific regulators plays an important role in
the maintenance of connective tissue homeostasis
in normal and pathological tissues (9). In neoplastic
diseases, including prostate, an imbalance between
MMPs and their inhibitors, leading to an excess of
degradative activity, is assumed to be related to the
invasiveness capacity of tumor cells (10-12).

In a previous study, we have analyzed the
gene expression of MMPs and their regulators in
PC by qRT-PCR, and found that MMP-9 was upre-
gulated probably as a consequence of the under-
-expression of its negative regulators. Moreover,
the levels of MMP-9 were higher in patients with
preoperative PSA>10ng/mL, and most importantly
in those who have presented biochemical recur-
rence (8). We also noted that TIMP-2, MT1-MMP
and IL8 were overexpressed and would be possibly
responsible for the decrease in MMP-2 expression
in PC tissue (5).

To validate our previous findings, we de-
cided to search for protein expression of MMPs
and its regulators by immunohistochemistry in a
tissue microarray representative of radical pros-
tatectomy specimens of men followed by a mean
period of 92.5 months, trying to find new prog-
nostic markers for the disease.

PATIENTS AND METHODS

Patients

The study was conducted using surgical
specimens from 40 patients with clinically locali-
zed PC (pT2/3NOMO) who underwent radical pros-
tatectomy in our institution between 1993 and
2007. These cases were randomly selected from
our database (Table-1). All patients underwent

surgery by the same surgeon, and they were follo-
wed by PSA measurement in the first 5 years each
6 months and then annually with a mean follow-
-up of 92.5 months. We included patients with
PC and subjects that provided informed consent
to participate in the study and that allowed their
biological samples to be genetically tested. We
excluded from the study patients who undergone
adjuvant or neoadjuvant treatment. Approval for
the study was given by the Institutional Board of
Ethics (no. 0453/08).

All surgical specimens were formalin-
-fixed and totally paraffin-embedded. The slides
most representative of tumor from each patient
were selected by considering the area that best re-
presented the whole tumor. Two areas from each
tumor were marked with permanent ink and were
included in the TMA.

The immunohistochemistry heat antigen
retrieval process using citrate buffer (1mM, pH
6.0) was performed. The slides were incubated
overnight at 4°C with the monoclonal antibodies
specified in Table-2. The LSAB system was used
for immunostaining (Dako Cytomation, CA). Co-

Table 1 - Demographic characteristics of 40 men submitted
to radical prostatectomy to treat prostate cancer.

Age (years)

Mean 63

Min - Max 41-79
PSA (ng/ml)

Mean 12

Min - Max 2.0-37.0

<10n (%) 18 (45.0)

>10n (%) 22 (55.0)
Stage

pT2 n (%) 22 (55.0)

pT3 1 (%) 18 (45.0)

Gleason Score
<7n (%)
>7n (%)

14 (35.0)
26 (65.0)
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Table 2 - Antibodies utilized.

Antibody Manufacturer Diluition
MMP-9 ABnova 1:10
MMP-2 Abcam 1:100
TIMP-1 Abcam 1:100
TIMP-2 Abcam 1:100
MMP-14 Abcam 1:100
IL-8 Abcam 1:100

lor was developed by reaction with a 3, 3’diamino-
benzidine substrate-chromogen solution followed
by counterstaining with Harris hematoxylin. Slides
were dehydrated, cover slipped and observed un-
der a light microscope. The expression of each ma-
rker was evaluated by a single pathologist (KRML)
who has considered the cases as categorically ne-
gative or positive. The results were then correlated
with Gleason score that was classified as low grade
(Gleason score<6) or high grade (Gleason score>7),
pathological stage (TNM 2010) considered as organ-
-confined (pT2) or non-organ-confined (pT3) and
pre-operative serum PSA levels <or>10ng/mL. In
addition, we analyzed the immunohistochemistry
results with disease behavior considering biochemi-
cal recurrence when PSA was >0.4ng/mL.

Statistical Analysis

To compare the clinical characteristics of
patients with PC, we used the Mann-Whitney, chi-
-squared and Fisher exact tests. For descriptive
analysis of MMP-9, MMP-2 and its regulators ex-
pression according to pathological stage, Gleason
score and PSA, we constructed a box plot, and for
comparison between categories, we used the Mann-
-Whitney test. Statistical analysis was performed
using SPSS 15.0 for Windows, and significance was
set at p<0.05.

RESULTS
The analysis of MMPs and TIMPs by immu-

nohistochemistry was performed in a tissue micro-
array conferring a standardization of the technique

and microscopic analysis. Expression was categori-
zed as positive when stain was strong or moderate
and negative when there was a weak or no staining.
The staining was always diffuse with no focal reac-
tion. The expression of MMPs and their regulators
were located in the cytoplasm except MMP-14 that
showed interstitial positivity in some cases. MMP-9
and MMP-2 were positive in 91.4% and 77.7% of
the cases respectively. TIMP-1, TIMP-2, MMP-14,
IL8 were expressed by 47.2%, 0.0%, 65.7%, 63.9%
of the cases respectively (Figures 1 and 2).

Figure1-Photomicrographillustratingimmunohistochemical
reactions. A: positive reaction of MMP-9 in cancer tissue; B:
negative reaction of MMP-9 in normal prostate tissue; C:
positive reaction of MMP-2 in prostate cancer; D: negative
reaction of MMP-2 in normal prostate tissue; E: negative
reaction of TIMP-1 in prostate cancer; F: positive reaction
in control group.
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Figure2-Photomicrographillustratingimmunohistochemical
reactions. A: positive reaction of MMP-14 in cancer tissue;
B: negative reaction of MMP-14 in normal prostate tissue;
C: positive reaction of IL-8 in prostate cancer; D: negative
reaction of IL-8 in normal prostate tissue; E: negative
reaction of TIMP-2 in prostate cancer; F: positive reaction
in control group.

Analysis of the protein expression accor-
ding to prognostic factors of PC is shown in Ta-
ble-3. We found no statistical differences regarding
the expression of any protein studied according to
these prognostic variables. Statistical analysis of
TIMP-2 protein was not possible, because this pro-
tein was negative in 100.0% of cases.

The loss of TIMP-1 immune-expression
was related to biochemical recurrence. When this
protein was positive only 22.2% of cases had
biochemical recurrence whereas tumor recurren-
ce occurred in 56.3% when TIMP-1 was negative
(p=0.048) (Table-4). Kaplan-Meier curve showed
a median biochemical recurrence free survival
of 105 months for patients with TIMP-1 positive

against 62.8 months for patients with TIMP-1 ne-
gative (Figure-3).

DISCUSSION

In the present study, we demonstrated
that MMP-2, MMP-9 and MMP-14 are positive in
prostate cancer and its regulators are negative in
the majority of cases. Prostate cancer is the most
common cancer in men, and the advanced metas-
tatic disease is currently incurable. It is the most
common male malignancy and the second leading
cause of death among men in many countries, in-
cluding Brazil. In the United States, 238.590 new
cases and 29.720 deaths related to PC were esti-
mated for the year 2013 (13).

Due to the lack of efficient parameters to
identify potentially aggressive tumors in many
cases, clinicians are frequently unable to identi-
fy patients at greater risk of disease progression.
Therefore, novel molecular makers that can more
precisely indicate the biological behavior and
prognosis of PC are urgently needed. Extensive
studies have revealed that tumor invasion, metas-
tasis, and angiogenesis require ECM degradation,
mainly by MMPs (14).

The MMP is abundantly expressed in ma-
lignant tumors, regardless of their origin and a
significant correlation between the increased ex-
pression of MMP and a worse prognosis in terms
of survival could be demonstrated in several can-
cers (15, 16). As a result, the possibility of using
their expression levels as prognostic markers have
been suggested.

We have previously demonstrated that
MMP-9 gene is overexpressed in 82.3% of PC
cases (8), and in this study we aimed to validate
the gene expression results with the protein ex-
pression using immunohistochemistry. The results
were confirmed since MMP-9 protein was ex-
pressed by 91.4% of cases. This phenomenon has
been considered a frequent event in the process of
prostate carcinogenesis, but few studies evaluated
their regulators and their importance in disease
progression (14).

In our cases, MMP-2 and MMP-14 were
immune-expressed by the majority of PC cases
(77.7%); on the contrary, the MMP-2 and MMP-
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Table 3 - Protein expression and Gleason score, pathological stage and PSA-value.

Gleason Score Pathological Stage PSA-value
Median (Q1-Q3) Median (Q1-Q3) Median (Q1-Q3)
<7 >7 p pT2 pT3 p <10 >10 p
MMP-2 0.777 0.288 1.000
Negative 37.5% 62.5% 75.0% 25.0% 50.0% 50.0%
Positive 32.1% 67.9% 53.8% 46.2% 50.0% 50.0%
MMP-9 0.266 0.373 0.581
Negative 66.7% 33.3% 33.3% 66.7% 33.3% 66.7%
Positive 31.3% 68.8% 60.0% 40.0% 50.0% 50.0%
TIMP-1 0.637 0.409 0.738
Negative 29.4% 70.6% 66.7% 33.3% 471% 52.9%
Positive 36.8% 63.2% 52.6% 47.4% 52.6% 47.4%
MMP14 0.160 0.298 0.428
Negative 15.4% 84.6% 45.5% 54.5% 38.5% 61.5%
Positive 44.0% 56.0% 64.0% 36.0% 52.0% 48.0%
IL8 0.221 0.297 0.137
Negative 23.1% 76.9% 50.0% 50.0% 30.8% 69.2%
Positive 43.5% 56.5% 68.2% 31.8% 56.5% 43.5%
Table 4 - Protein expression accordding to biochemical recurrence.
Biochemical recurrence

No Yes p-value
MMP-2 0.248
Negative 42.9% 57.1%
Positive 66.7% 33.3%
MMP-9 0.311
Negative 33.3% 66.7%
Positive 63.3% 36.7%
TIMP-1 0.042
Negative 43.8% 56.3%
Positive 77.8% 22.2%
MMP-14 0.259
Negative 54.5% 45.5%
Positive 73.9% 26.1%
IL-8 0.340
Negative 54.5% 45.5%
Positive 71.4% 28.6%
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Figure 3 - Kaplan-Meir curve of biochemical recurrence-free survival according to TIMP-1 immune-expression. Kaplan-Meier
curve shows a median biochemical recurrence free survival of 105 months for patients with TIMP-1 positive (1-green line)
against 62.8 months for patients with TIMP-1 negative (0-blue line).
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14 genes were found to be under-expressed in
most cases of the PC cases (5). Our results are si-
milar to those published by Lichtinghagen et al.
(2002) (17), who showed MMP-2 under-expression
in prostate cancer tissue using RT-PCR. Conversely,
they observed higher expression of MMP-2 at the
protein level using immunohistochemistry, a result
later confirmed by Brehmer et al. (18), indicating
that there is a discrepancy between the levels of
MMP-2 mRNA and protein expression in prostate
cancer.

At the post-translational level, all MMPs are
under control of specific tissue inhibitors (TIMPs)
that bind proximally to the catalytic domain of
MMPs, preventing substrate attachment. TIMPs are
not simply regulators of MMP activity, they also
have multifunctional roles that include promotion
of the cell growth (9) and inhibition of angiogenesis
(19). Four TIMPs have been identified. They inhibit
all MMPs, forming non-covalent complexes with
the active forms. Among them, TIMP-1 and TIMP-2

selectively binds pro-MMP-9 and pro-MMP-2 res-
pectively (9, 10). Singh et al. (20) found that com-
bined evaluation of MMP-9, TIMP-1 and TIMP-2 in
plasma may facilitate clinical decision making for
improved management of oral cancer. We showed
that TIMP-1 and TIMP-2 are under-expressed in PC
compared to BPH, and we confirmed our results,
because TIMP-2 was negative in 100% of the cases
and TIMP-1 was negative in 52.1%. We believe that
the TIMPs control over MMPs is responsible for this
discrepancy that literature has published.
Interestingly, we were able to find a rela-
tionship between the expression of TIMP1 protein
and biochemical recurrence. When TIMP-1 was
negative biochemical recurrence occurred in only
22.2% of the cases. Furthermore, we found a me-
dian of biochemical-free survival time of 105 mon-
ths for patients with TIMP-1 positive versus 62.8
months in those where TIMP-1 was negative. At the
post-translational level, all MMPs are under con-
trol of specific TIMPs that bind proximally to the
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catalytic domain of MMPs, preventing substra-
te attachment. TIMPs are not simply regulators
of MMP activity, they also have multifunctional
roles that include cell growth promotion (8) and
inhibition of angiogenesis (19). Four TIMPs have
been identified. Among them, TIMP-1 selective-
ly binds pro-MMP-9 and is considered the main
inhibitor of MMP9.

Considering all this dynamic involving
MMPs and their regulators, it seems that immuno-
histochemistry should be more useful to study their
roles in PC behavior than the mRNA profile. Also,
being an easier, cheaper and widespread available
method, it could be included in clinical practice as
a useful prognostic parameter orienting the choice
of primary or adjuvant treatment. Larger studies are
necessary to confirm our statement.

ABBREVIATIONS

BPH = Benign prostatic hyperplasia

cDNA = Complementary deoxyribonucleic acid
ECM = Extracellular matrix

MMP = Matrix metalloproteinase

BC = Prostate cancer

gRT-PCR = Quantitative real-time polymerase
chain reaction

RECK = Reversion-inducing cysteine-rich protein
with Kazal motif

RNA = Ribonucleic acid

TIMP-1 = Tissue inhibitor of metalloproteinases 1
TIMP-2 = Tissue inhibitor of metalloproteinases 2
IL-8 = Interleukin 8
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ABSTRACT

Objective: To prospectively assess safety outcome of TRUS guided prostate biopsy in
patients taking low dose aspirin.

Materials and methods: Consecutive patients, who were planned for 12 core TRUS
guided prostate biopsy and satisfied eligibility criteria, were included in the study and
divided into two Groups: Group A: patients on aspirin during biopsy, Group B: patients
not on aspirin during biopsy, including patients in whom aspirin was stopped prior to
the biopsy. Parameters included for statistical analysis were: age, serum prostate speci-
fic antigen (PSA), prostate volume, hemoglobin (Hb %), number of hematuria episodes,
number of patient reporting hematuria, hematuria requiring intervention, number of
patient reporting hematospermia and number of patient reporting rectal bleeding.
Results: Of 681 eligible patients, Group A and B had 191 and 490 patients respectively.
The mean age, prostate volume, serum PSA and pre-biopsy hemoglobin were similar
in both Groups with no significant differences noted between them. None of the post-
-biopsy complications, including number of hematuria episodes (p=0.83), number of
patients reporting hematuria (p=0.55), number of patients reporting hematospermia
(p=0.36) and number of patients reporting rectal bleeding (p=0.65), were significantly
different between Groups A and B respectively. None of the hemorrhagic complication
in either group required intervention and were self limiting.

Conclusion: Continuing low dose aspirin during TRUS guided prostate biopsy neither
alters the minor bleeding episodes nor causes major bleeding complication. So, dis-
continuation of low dose aspirin prior to TRUS guided prostate biopsy is not required.
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INTRODUCTION

Growing life expectancy and resultant
ageing population, along with increasing aware-
ness and use of serum prostate specific antigen
(PSA) for prostate cancer screening led to increase
in transrectal ultrasound (TRUS) guided prostate
biopsy, a gold standard procedure for histopatho-
logical diagnosis of prostate cancer, in urological
practice.(1-3) 10-12 systematic cores for initial
diagnosis have been suggested by European As-

sociation of Urology (EAU) 2014 guidelines (level
of evidence 2a, grade of recommendation B).(4) A
high proportion of patients requiring TRUS gui-
ded prostate biopsy for diagnosis of prostate can-
cer are on medications like aspirin, warfarin, etc.
for associated co-morbidities (3). With 12 core
TRUS guided prostate biopsy, although minor
and self limiting, hemorrhagic complications like
hematuria, hematospermia and rectal bleeding
were reported in 33-39%, 12-36% and 14-27%,
respectively (3, 5, 6).
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Literature regarding TRUS guided prostate
biopsy in aspirin users report variable results, some
observed no difference in bleeding complications,
while others reported higher rate of minor bleeding
complications (1, 6-8). In this study, we intended to
prospectively assess safety outcome of TRUS guided
prostate biopsy in low dose aspirin users.

MATERIALS AND METHODS

This prospective study was performed in
our hospital in the period between April 2011 and
November 2014. Indications for biopsy were serum
PSA>4ng/mL and/or abnormal digital rectal exa-
mination. Consecutive patients, planned for 12 core
TRUS guided prostate biopsy, were included in the
study, whereas patients with: a) History of bleeding
disorder; b) Patient on anticoagulant other than aspi-
rin; ¢) <or>12 biopsy cores and; d) patients who did
not sign informed consent, were excluded. Patients
were non-randomly divided into two Groups: Group
A) patients on low dose (75mg per day) aspirin du-
ring biopsy; Group B) patients not on aspirin during
biopsy, including patients in whom aspirin was sto-
pped prior to the biopsy.

Biopsy procedure: All patients got proctocly-
sis enema in the morning of biopsy. Ciprofloxacin
500mg orally was given 1 hour prior to biopsy and
continued twice daily for 5 days. For analgesia, either
2% lignocaine jelly, eutectic mixture of lignocaine
and prilocaine (EMLA) cream or periprostatic nerve
block was used depending on patient choice. TRUS
was performed in left lateral decubitus position using
7.5Hz bi-planar probe to assess prostate volume and
then 12-core TRUS guided prostate biopsy was done
using 18G disposable biopsy gun. Each biopsy core
was collected in separate jar and sent for histopa-
thological examination. Patients were observed for 2
hours post procedure and then sent home with advice
to report about complications, if any. Patients were
followed up at three weeks with biopsy report and
query was made regarding complications.

Data included for analysis included
Before biopsy: Age, serum prostate spe-

cific antigen (PSA), prostate volume, hemoglobin
(Hb %), platelet count, serum creatinine.

After biopsy: Number of hematuria episo-
des, number of patient reporting hematuria, hematu-
ria requiring intervention, number of patient repor-
ting hematospermia and number of patient reporting
rectal bleeding.

Statistical Analysis

Recorded study parameters were arran-
ged on a Microsoft excel spreadsheet (Microsoft,
Seattle, WA USA) and SPSS (IBM SPSS Statistics
21.0; IBM SPSS, 2012) software package was used
for analysis. The continuous data were expres-
sed as mean+standard deviation and analyzed by
Student t-test whereas categorical data were ex-
pressed as number/percentages and analyzed by
Fisher exact tests. P values<0.05 were considered
statistically significant.

RESULTS

Of 783 TRUS guided prostate biopsy during
the study period, 681 satisfied eligibility criteria and
data of these patients were analyzed for the study. Of
these, 191 patients were receiving aspirin during the
biopsy, while in rest of 490 patients either the aspirin
was stopped prior to biopsy or were not receiving
aspirin. Table-1 summarized the baseline charac-
teristics of patients in both Groups. The mean age
(67.25 vs. 66.97, p=0.66), prostate volume (61.14 vs.
62.51, p=0.41), serum PSA (31.25 vs. 29.70, p=0.66),
pre-biopsy hemoglobin (12.92 vs. 12.78, p=0.15),
platelet count (137.94 vs. 142.67, p=0.27) and se-
rum creatinine (1.21 vs. 1.17, p=0.26) were similar in
the two Groups (A vs. B) with no significant diffe-
rences noted between them. Although Group A had
significantly higher number of patients with cardio-
vascular disease (182 vs. 68, P<0.0001) compared to
Group B, other co-morbidities including cerebrovas-
cular disease (23 vs. 40, p=0.18), diabetes (70 vs. 160,
p=0.50) and chronic obstructive pulmonary diseases
(30 vs 56, p=0.20) had similar distribution among
the patients of both Groups (A vs. B).

Table-2 summarizes the post-biopsy com-
plications. None of the complications, including
the mean number of hematuria episodes (1.87 vs.
1.83, p=0.83), number of patient reporting he-
maturia (86 vs 247, p=0.55), number of patient
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Table 1 - Baseline characteristics.

Group A (n=191) Group B (n=490) P value*
Age (years) 67.25+7.44 66.97+7.72 0.66
Prostate Volume (mL) 61.14+18.96 62.51+20.09 0.41
Serum PSA (ng/mL) 31.25+43.82 29.70+40.87 0.66
Hb (gm %) 12.92+1.04 12.78+1.13 0.15
Platelet Count (x10° per microlitre) 137.94146.34 142.67+52.20 0.27
Serum Creatinine (mg/dL) 1.21+0.45 1.17+0.38 0.26
*Student t-test.
Table 2 - Post-biopsy complications.
Group A (n=191) Group B (n=49 0) P value*
Number of hematuria episodes 1.87+1.22 1.83+1.48 0.83#
Number of patient reporting hematuria 86 (45.02%) 247 (50.40%) 0.55
Hematuria requiring intervention 0 0
Number of patient reporting hematospermia 21 (10.99%) 40 (8.16%) 0.36
Number of patient reporting rectal bleeding 29 (15.18%) 65 (13.26%) 0.65

#Student t-test, *Fisher exact tests

Figure 1 - Allocation and dispersion of patients.

Screened (n=783)

U Excluded (n=102)

Eligible (n=681)US guided
prostate biopsy

group A] patients on
aspirin-191
patients

191 patients
analyzedat3
weeks follow up

g N\

group B] patients
noton Aspirin-490
patients

490 patients
analyzedat3
weeks follow up
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reporting hematospermia (21 vs. 40, p=0.36) and
number of patient reporting rectal bleeding (29 vs.
65, p=0.65), were significantly different between
Groups A and B respectively. None of the hemor-
rhagic complication in either Group required in-
tervention and were self-limited.

DISCUSSION

Adoption of serum PSA screening for pros-
tate cancer resulted in high number of TRUS guided
prostate biopsies (6). 12 core prostate biopsy, with
addition of laterally directed cores, improved can-
cer detection rate with complications not signifi-
cantly different from sextant biopsies (9). There are
no clear guidelines regarding TRUS guided prostate
biopsy in patients on aspirin. At our center, we did
not stop aspirin routinely prior to biopsy unless ad-
vised specifically by cardiologist because rebound
thromboembolic complication following aspirin
discontinuation is a known risk. It is suggested that
low-dose aspirin should be discontinued only if
bleeding risk outweigh the cardiovascular risk of
aspirin discontinuation (10-12). However, Connor
SEJ and Wingate JP in a survey among practicing
radiologists and urologists observed that 52% of
radiologists and 27% of urologists stopped aspirin
prior prostatic biopsy (13).

Chowdhury R et al., in a prospective study
involving 216 patients on low dose aspirin, obser-
ved that between aspirin users and non-users, he-
maturia, (33.8% vs. 37%), rectal bleeding (14.4%
vs. 11.5%) and hematospermia (12% vs. 13.8%) ra-
tes did not vary significantly. They concluded that
cessation of low dose aspirin prior to biopsy is not
necessary (3). Halliwell O et al., in a prospective
assessment of 1022 aspirin users and non-users
patients, observed higher hematuria (72 vs. 61%,
p<0.001), duration of hematuria (4.05 vs. 2.85
days, p<0.01), rectal bleeding (21 vs. 13%) among
aspirin users. Hematospermia was not significan-
tly different between both Groups. They also ob-
served that although bleeding rates were higher
with aspirin use, no patient required intervention
for bleeding complications (1). Giannarini G et al.
in a prospective trial including 200 patients obser-
ved that low dose aspirin did not increase bleeding
rates but it prolonged the duration of hematuria

and rectal bleeding (8). Carmignani L et al., in meta-
-analysis of TRUS guided prostate biopsy in patients
taking aspirin, included 3218 patients and observed
that compared to control, aspirin users have signifi-
cantly higher rate of mild hematuria (p=0.001), whe-
reas rate of rectal bleeding (p=0.33) and hematos-
permia (p=0.24) were not significantly altered. They
came to conclusion that stopping aspirin prior to
TRUS guided prostate biopsy is not necessary since
it did not increase risk of moderate to severe hema-
turia (14). Culkin DJ et al. in their review of anticoa-
gulant therapy in urological practice, which included
79 articles, recommended that prostate biopsy is safe
in patients on low dose aspirin with a risk of minor
bleeding approximately three times higher than in
controls (15).

In our study, we did not observe signifi-
cant difference in number of hematuria episodes,
number of patient reporting hematuria, rectal ble-
eding and hematospermia among the two groups.
None of the patients required intervention for their
hemorrhagic complication. Our result conform to
some studies reported in literature (3, 8).

Limitations of the study include: a) non ran-
domized nature and; b) follow-up limited to 3 weeks.
The prospective randomized study among TRUS gui-
ded prostate biopsy patients taking low dose aspirin
may be required for definitive conclusion.

CONCLUSIONS

Continuing low dose aspirin during TRUS
guided prostate biopsy neither alters the minor ble-
eding episodes nor causes major bleeding complica-
tions. So, discontinuation of low dose aspirin prior
to TRUS guided prostate biopsy is not required.
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ABSTRACT ARTICLE INFO

Introduction: Trace elements are primary components of biological structures; howe-
ver, they can be toxic when their concentrations are higher than those needed for
biological functions.

Materials and Methods: In the present study serum levels of trace elements were me-
asured in 30 patients (mean age was 26.9+11.2 years) newly diagnosed with germ cell
testicular cancer and 32 healthy volunteers (mean age: 27.4+10.8) by using furnace
atomic absorption spectrophotometer. Serum samples were stored at-20°C until assays.
Results: In patients with germ cell testicular cancer, the diagnosis was seminoma in 15,
mix germ cell tumor in 7, embryonal carcinoma in 4, yolk sac tumor in 2 and teratoma
in 2 patients. There was stage I testicular tumor in 19 patients (63.3%) while stage II in
6 patients (20.0%), stage IIIA in 4 patients (13.3%) and stage ITIC in one patient (3.4%).
It was found that serum Co, Cu, Mg and Pb levels were increased (p<0.05), whereas Fe,
Mn, and Zn levels were decreased in patients with testicular cancer (p<0.05).
Conclusions: These alterations may be important in the pathogenesis of testicular can-
cers; however, further prospective studies are needed to identify the relationship be-
tween testicular cancer and trace elements.
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INTRODUCTION

Testicular cancers are the most common-
ly seen cancers in men aged 15-40 years (1). They
comprise 1% of all cancers in men. Germ cell tu-
mors comprise 90-95% of all primary testicular
tumors. In the past, overall survival rate was ap-
proximately 10%, while it increased up to 90% by
advances in tumor markers and imaging techni-
ques, and cisplatin-based chemotherapy regimens.
The incidence of testicular cancer varies according

to race and socioeconomic status. The likelihood of
incident testicular cancer is higher in Scandinavian
countries, while it is lower in Asian countries (2).
The trace elements are primary compo-
nents of biological structures; however, they can
exert toxic effect when their concentrations are
higher than those needed for biological functions.
Moreover, the toxicity can also be true for other
non-essential elements which have very similar
atomic properties and ability to mimic the reacti-
vity of trace elements. Thus, this above-mentioned
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toxicity/duality leads biological system to develop
ability of recognizing and delivering the metal to
its target without enabling it to involve in toxic re-
actions (3, 4). Proteins are the primary compounds
involved in this recognition and transport. The ma-
jority of the associations between a trace element
and other biological molecules result in undesirable
chemical modifications in these molecules.

In living organisms, biological mechanis-
ms have been developed in order to use vital trace
elements including zinc and copper and to minimi-
ze toxic effects of heavy metals such as cadmium,
mercury and lead (5). Oxidative processes are most
intensive in a background where an imbalance is
present in trace elements involved in the structure of
enzymes accounted for antioxidant defense (6). Alte-
rations in the ion content of trace elements including
iron, copper and zinc can affect activity of antioxi-
dants (7). In several cancers, it has been reported that
significant differences occur in the normal distribu-
tion of iron, copper and zinc (8). In some trials, se-
rum Cu/Zn ratio was employed as chemoprophylaxis
(9). Moreover, it has been also used to evaluate and
assess the prognosis in patients with cancer (10, 11).

In the present study, serum levels of trace
elements were measured and it was found that Mn,
Co, Cu, Mg, Fe and Zn concentrations were altered
in sera of the patients with testicular cancer in com-
parison to healthy subjects.

MATERIALS AND METHODS

The study included 30 men with germ cell
testicular cancer. Mean age was 26.9+11.2 years.
All patients were lifetime non-smokers and had
no history of alcohol addiction, drug abuse, antio-
xidant use and metabolic diseases. No comorbid
disease was present in any of the patients. All pa-
tients had newly diagnosed testicular cancer and
preoperative blood samples were taken. Thirty two
healthy male subjects (mean age: 27.4+10.8) were
randomly selected as controls among volunteers
who had no history of smoking, alcohol consump-
tion, drug or antioxidant use, and known comor-
bid disease. The patient and control groups had
similar socioeconomic status.

According to 2009 TNM tumor staging
system, there was stage [ testicular tumor in

19 patients (63.3%) while stage II in 6 patients
(20.0%), stage IIIA in 4 patients (13.3%) and stage
ITIIC in one patient (3.4%). The study was conduc-
ted in accordance to Helsinki Declaration, 1989
Revision. All participants gave written informed
consent before participation in the study.

Blood Samples

Blood samples were drawn at morning af-
ter 12 hours fasting and stored on ice at 4°C. Then,
sera were separated by centrifugation at 3000 rpm
for 10 minutes. Serum samples were stored at
-20°C until assays.

Measurements of Mineral-Heavy Metal Levels

Two milliliters of HNO3/H202 mixture
(2:1) were added to 0.7 g of the serum samples. The
mixture was placed into the water bath at 70°C for
30 min and stirred occasionally. Then, one mL of
the same acid mixture was added, and the mixture
was transferred into a Teflon vessel bomb for the
microwave oven. The bomb was closed, and the
solution was placed inside the microwave oven.
Radiation was applied for 3 min at 450 W. After
addition of 0.5mL of the same acid mixture, ra-
diation was repeated for 3 min. After cooling for
5 min, 2.0mL of 0.1mol/L HNO® was added, and
the solution was transferred to a Pyrex tube. After
centrifugation, the clear solution was used to de-
termine Mn, Cd, Cu, Pb, Fe, Mg, Co and Zn levels.
They were measured by using atomic absorption
spectrophotometer technique with a UNICAM-929
spectrophotometer (Unicam Ltd, York Street, Cam-
bridge, UK).

Statistical Analysis

All data were analyzed by using SPSS for
Windows version 13.0. Descriptive statistics of the
traits evaluated were expressed as mean, standard
deviation, minimum and maximum values. Mann-
-Whitney U test was used for intergroup compari-
sons. P<0.05 was considered as significant.

RESULTS

There was seminoma in 15, mix germ cell
tumor in 7, embryonal carcinoma in 4, yolk sac
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tumor in 2 and teratoma in 2 patients. The de-
mographic characteristics are presented Table-1.
Trace elements levels are presented in Table-2.
No statistical difference was detected between pa-
tients with testicular cancer and controls regar-
ding age and body mass index (BMI).

Trace element levels were compared be-
tween groups. It was found that Co, Cu, Mg and
Pb levels were significantly higher in the patient
group compared to the controls. It was also found
that Zn, Fe and Mn levels were significantly lo-
wer in the patient group compared to controls. Cd
levels were found to be higher in patients with

Table 1 - Demographic characteristics.

testicular tumors compared to controls, but this
didn’t reach statistical significance.

DISCUSSION

Traces elements are accepted as essential
components of biological structures, which play
complex roles in the cancer development or inhi-
bition. There are many questions regarding their
essential and toxic effects on human health abo-
ve the concentrations needed for their biological
functions. In this context, there are conflicting re-
sults in the literature (12, 13).

Demographic characteristics Patients (n = 30) Control (n = 32) p Value

Age (years) (mean+SD) 26.9+11.2 27.4+10.8 >0.05

BMI (kg/m2) 27.0£2.7 28.0+2.1 >0.05

Table 2 - Descriptive Statistics and Comparison Results According to the Groups for Specifications.
N Mean Std. Dev. Min. Max. p

Cd Patient 30 0.008636 0.020831 0.00194 0.07781 0.083
control 32 0.001109 0.000114 0.00101 0.00135

Co Patient 30 0.002506 0.001108 0.00107 0.00432 0.001
control 32 0.001102 0.000986 0.00101 0.00143

Cu Patient 30 1.0944 0.3992 0.01 1.84 0.001
control 32 0.84 0.13474 0.52 0.98

Fe Patient 30 0.917971 0.404285 0.0433 1.588 0.001
control 32 2.430144 0.189439 2.0121 2.7998

Mg Patient 30 24.4 2.88236 15.83 28.47 0.001
control 32 0.7527 0.18918 0.11 0.99

Mn Patient 30 0.010167 0.008136 0.00145 0.03986 0.001
control 32 0.7527 0.189182 0.11114 0.98991

Pb Patient 30 0.035 0.019655 0.00276 0.07757 0.001
control 32 0.001204 0.000131 0.001 0.0015

Zn Patient 30 0.90998 0.330196 0.036 1.72 0.001
control 32 2.96368 0.443655 2125 4.021
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Mn is an essential element which is requi-
red for several enzyme activities. It has a major
role in the antioxidant defense system and com-
prises part of SOD enzyme (14). Therefore, it can
be suggested that decreased serum Mn concentra-
tions with disturbance of antioxidant mechanism
can make target organs sensitive to carcinogens.
Decreased serum Mn concentrations were reported
in patients with bladder and renal cancers (15, 16).
Our study showed that serum Mn concentrations
were lower in patients with testicular cancer com-
pared to controls. According to our hypothesis,
Mn can result in oxidant/antioxidant imbalance
in patients with testicular cancer, as being a trace
element affecting oxidation status.

Zinc plays an anti-carcinogenic role
through structural stabilization of deoxyribonu-
cleic acid (DNA), ribonucleic acid (RNA), and ri-
bosome. Zinc is also important in the functions
of several transcription factors and proteins that
are involved in the recognition of specific DNA
sequences and regulation of gene transcription.
Zinc has a protective effect against free-radical
injury (17). In previous studies, it has been repor-
ted that serum Zn concentrations were decreased
in patients with ovarian, cervical, bladder and re-
nal cancer (15-19). It seems that it is necessary to
determine serum zinc levels in patients with ova-
rian cancer in comparison with healthy controls
in order to fully elucidate the relationship between
serum Zn levels and ovarian cancer. In addition,
in a previous study, there were normal or elevated
zinc concentrations only in the sera of the cases
with primary liver cancer in contrast to decreased
serum zinc levels in remaining cases, suggesting a
differential sign favoring transformation from he-
patocirrhosis to cancer (20). Our study demonstra-
ted decreased Zn concentrations in patients with
testicular cancer compared to controls.

Fe is a trace element which is physiologi-
cally essential but dangerous in biochemical as-
pect. Either excess or deficiency of Fe can lead
to oxidative DNA damage, although it is an im-
portant nutritional element (21). Moreover, it was
proposed that low iron levels may have a role in
the prevention of infection and cancer (22).

There is substantial evidence supporting
the hypothesis of a relationship between testicular

cancer and disruption of iron metabolism and that
testicular cancer may be a clinical manifestation
of iron-induced testicular damage, presumably
through an underlying free-radical mechanism
(23). In our study, results indicated that there was
a significant difference in serum Fe levels between
patient and control groups.

Physiological Cd doses lead to an incre-
ased endothelial permeability through inhibition
of endothelial proliferation and induction of cell
death mediated by DNA damage, which is also
inhibited by zinc (24). It has been reported that
doubling of soil cadmium is associated with an
increased risk for lung cancer by 57% (25). It was
also shown that serum Cd levels were increased
in patients with bladder cancer (3). In cadmium
carcinogenicity, proto-oncogene activation, tu-
mor suppressor gene inactivation, disrupted cell
adhesion and inhibition of DNA repair are the
implied cellular and molecular mechanisms (26,
27). In addition, it has been reported that elevated
Cd concentration may result in prostate, kidney
and lung cancers (28). In the past decade, it has
been reported that the injection of cadmium metal
powder and various cadmium compounds induce
sarcoma in local and interstitial cell testicular tu-
mor in a systemic manner (29). In our study, Cd
levels were found to be higher in patients with
testicular cancer compared to controls. However,
the difference didn’t reach statistical significance.

In our study, it was also demonstrated that
serum levels of Pb, Co, Cu and Mg were increa-
sed when compared to controls. It is well-known
that Pb and Cd are toxic and carcinogenic metals
(25). Tt has been suggested that Pb has a predis-
posing role in the carcinogenesis with inhibition
of DNA synthesis and repair, oxidative injury and
interaction with DNA-binding proteins and tumor
suppressor proteins (30, 31). Exposure to inorga-
nic lead at early life induces teratoma and pre-ne-
oplasm of renal and urinary bladder (32). Recent
research indicated negative health consequences
of lower level of lead exposure, including impai-
red functions of renal tubular cells, inhibition of
sperm formation, fetal damage, decelerated velo-
city of motor nerves, and central nervous system
dysfunction as well as hypertension and other
cardiovascular diseases (33, 34). It was also sho-
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wn that Pb levels were significantly increased in
patients with malignant glioma compared to con-
trols (35). In our study, Pb levels were found to be
significantly higher in the patient group compared
to controls.

Co is a constituent of vitamin B12 in hu-
mans. In human studies, evidence is inconclusive
regarding relationship between inhalational expo-
sure to cobalt and cancer. In the only available
study on oral exposure to cobalt, no correlation
was reported between cobalt and cancer deaths.
In a study on workers refining and processing co-
balt and sodium, it was shown that there was an
increase in deaths from lung cancer in workers ex-
posed to cobalt. Effects of exposure to cobalt salts
were investigated in only one study. Preliminary
results indicated an increased risk for lung cancer
in those working at cobalt production, but follow-
-up didn’t show any increase in the risk for cancer
(36). However, that study was limited by the small
number of workers who developed cancer. In our
study, Co levels were found to be significantly hi-
gher in the patient group compared to controls.

Cu plays a role in the production of he-
moglobin, myelin, collagen and melanin as an es-
sential nutrient (4). In recent studies, it was shown
that normal immune function requires adequate
Cu intake (3, 4). It is well-known that serum Cu
levels increase in several malignancies such as
osteosarcoma, gastrointestinal tumors and lung
cancer (37). In some studies, it was shown that
there was an increase in Cu levels within tumor
cells or lung epithelial lining fluid of patients with
lung cancer (38, 39). In our study, serum Cu levels
were found to be significantly higher in the pa-
tient group compared to controls.

The observed effects of magnesium on ei-
ther tumor transplant-or chemical-induced cancers
depended on the duration of Mg supplementation
or deficiency (40). Optimal Mg supplementation
may have prophylactic effects against some neo-
plasms, but Mg alone isn’t recommended for the-
rapeutic purposes as cancer cells have also high
metabolic requirements (40). Recently, in rats, it
was shown that Mg supplementation inhibited in-
creased DNA synthesis at colon epithelium. In that
study, it was suggested that the finding might be
related to suppression of oncogene-induced bowel

carcinogenesis by Mg (41). In our study, serum Mg
levels were found to be significantly higher in pa-
tients with testicular cancer compared to controls.

In our study, serum levels of trace ele-
ments were assessed in germ cell testicular cancer.
Serum levels of trace elements can differ in diffe-
rent germ cell testicular cancer as in serum levels
of tumor markers. Further studies are needed to
evaluate this issue. Germ cell testicular cancers
(other than choriocarcinoma) initially spread to
retroperitoneal lymph nodes. Retrospective studies
with larger series which compare early stage, non-
-metastatic and metastatic tumors are necessary
in order to investigate effects of metastasis on al-
terations in serum trace element levels.

In conclusion, an association was obser-
ved between testicular cancer and trace elements
in the present study. We also think that increa-
ses in Co, Cu, Mg and Pb levels and decreases in
Zn, Mn and Fe levels can play important roles in
the induction of testicular cancers. However, fu-
ture prospective studies on the reasons of altera-
tion in the serum concentrations of trace elements
in patients with testicular cancer seem to be well
grounded. Further prospective studies are needed
to clarify the relationship between various stages
of testicular cancer and serum levels of trace ele-
ments.
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ABSTRACT ARTICLE INFO
Purpose: To analyze the association of marital status and survival of patients with ACC
using a population-based database.

Material and Methods: Patients with ACC were abstracted from the Surveillance Epide-
miology and End Results (SEER) database from 1988-2010 (n=1271). Variables included
marital status (married vs single/divorced/widowed (SDW)), gender, age, race, tumor
(T) and node (N) classification, receipt of surgery, and SEER stage. Statistical analysis
was performed using Cox proportional hazard models to generate hazard ratios and
959% confidence intervals.

Results: There were 728 (57.3%) females and median age was 56 years (IQR 44-66).
Patients who were alive were more frequently married (65.6% vs 61.6%, p=0.008), fe-
male (61.1% vs 58.0%, p=0.001), younger (median 51 vs 57 years, p=0.0001), submitted
to adrenalectomy (88.6% vs 63.8%, p<0.0001), and more favorable SEER stage (loca-
lized-64.9% vs 29.9%; regional-25.1% vs 30.1%; distant 4.8% vs 31.5%, p<0.0001)
compared to patients dead of disease (DOD). On multivariable analysis, factors signi-
ficantly associated with all-cause mortality were SDW status (HR 1.28, 95% CI 1.09-
1.51), age, non-operative management, and N+ disease. Risk factors for disease-spe-
cific mortality included SDW status (HR 1.30, 95% CI 1.07-1.56), age, non-operative
management, T-classification, and N+ disease.

Conclusions: Marital status is significantly associated with survival in patients with
ACC. Our results suggest that the decreased survival seen among SDW individuals
highlights an area for further research and needed intervention to reduce disparity.
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INTRODUCTION

Adrenocortical carcinoma (ACC) is a rare
malignancy with a reported incidence of 0.5-2 per
million, a recurrence rate of 60-80%, and 5-year
overall survival of 20-47% (1, 2). Despite advan-
ces in imaging and treatment regimens over the
past 20 years, survival outcomes in patients with
ACC continue to remain poor. Therefore, clinicians
must seek additional factors to optimize outcomes
in this select group of patients.

The effect of marital status on disease spe-
cific survival (DSS) in patients with cancer has
been reported across several malignancies, al-
though the reason for a survival benefit provided
by marriage has not been completely elucidated
(3-9). In a recent study analyzing the impact of
marital status on the 10 leading causes of cancer-
-related death in the US, Aizer et al. found that
single-divorced-widowed (SDW) patients were at
greater risk of presentation with metastatic dise-
ase, under treatment and cancer specific mortali-
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ty (3). These results suggest that SDW patients with
malignancy represent an at-risk population that may
benefit from structured support and intervention.

Apart from the known risk factors that im-
pact survival such as TNM classification, we sou-
ght to identify other significant factors specific to
survival outcomes. Given the poor survival asso-
ciated with ACC and paucity of literature reporting
the effect of socioeconomic variables on survival
in these patients, the objective of this study was
to assess the impact of marital status on overall
survival (0S) and DSS in patients with ACC. Fur-
thermore, we sought to identify other non-clinical
or pathologic factors that may be associated with
greater risk of mortality. Our hypothesis was that
SDW patients and patients with poorer socioeco-
nomic status (SES) would have worse OS and DSS
compared to married patients and those with more
favorable SES.

MATERIALS AND METHODS

Study Population: The study cohort con-
sisted of patients from all 18 registries compri-
sing the Surveillance, Epidemiology and End Re-
sults (SEER) database from 1988-2010. The SEER
database reports cancer specific outcomes from
specific geographic areas representing 28% of the
US population (10). Patients >18 years of age with
ACC were identified in the SEER database utilizing
the primary site codes C74.0 and C74.9, and Inter-
national Classification of Diseases for Oncology,
9t edition (ICD-9) code 1940 for a study cohort
of 1271 patients. Patients were divided into three
groups (alive, dead of disease (DOD) and dead of
other causes (DOCQ)).

Description of Covariates: Demographic
variables of interest included marital status (mar-
ried vs single/divorced/widowed (SDW)), gen-
der, age at diagnosis, race (African American vs
Caucasian vs Hispanic vs other), SEER registry,
and median census county data for educational
attainment (<9th grade vs <high school vs >Ba-
chelor degree), poverty level, % foreign born, %
unemployed, and household income. Clinical and
pathologic variables included receipt of surgery
(adrenalectomy vs none vs other), laterality (left
vs right vs bilateral), American Joint Committee

on Cancer (AJCC) 7™ edition tumor (T) and node
(N) classification, metastasis (yes/no), SEER stage
(localized vs regional vs distant vs unstaged), and
median OS (SEER survival data-censoring date
September 10, 2013).

Statistical analysis

Descriptive statistics for demographic and
clinicopathological variable comparisons was per-
formed using t-test and Chi square test. Survival
estimates were calculated using the Kaplan-Meier
method for OS and DSS by marital status, gen-
der, age at diagnosis, race, T-classification, and
N-classification. Cox proportional hazard analysis
was performed to generated hazard ratios for risk
factors of mortality. The model was constructed
and analyses were performed using backward se-
lection, removing all insignificant variables until
the best-fit model was achieved. In this model, T-
-classification and N-classification were adjusted
for, while SEER stage was not adjusted for in order
to refrain from including confounding variables.
Statistical analyses were performed using SAS 9.3
(SAS Institute, Cary, NC). All tests were two-sided
and with a statistical significance set at p<0.05.

RESULTS

Population Demographics

There were 728 females (57.3%) and 543
males (42.7%) with a median age of 56 years
(TIQR 44-66). There were 422 patients who were
alive (33.2%), 685 patients (53.9%) DOD and
164 patients (12.9%) DOC (Table-1). A signifi-
cantly higher percentage of alive patients were
married (65.6% vs 61.6% vs 51.8%; p=0.008),
female (61.1% vs 58.0% vs 44.5%; p=0.001) and
younger at diagnosis (median 51 years vs 57
years vs 65 years; p<0.001) compared to those
DOD and DOC, respectively. There was no signi-
ficant difference for educational status, poverty/
income, foreign born status, and unemployment
between the groups.

Clinicopathologic Analysis
Patients who were alive had a higher fre-
quency of adrenalectomy (88.6% vs 63.8% Vs
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Table 1 - Demographics of 1271 patients with adrenocortical carcinoma.

Variable Alive Dead of Disease Dead other Causes p-value
Patients, n (%) 422 (33.2) 685 (53.9) 164 (12.9)
Marital Status, n (%) 0.008
Married 277 (65.6) 422 (61.6) 85 (51.8)
SDW 134 (31.8) 241 (35.2) 74 (45.1)
Unknown 11 (2.6) 22 (3.2) 5(3.1)
Gender, n (%) 0.001
Male 164 (38.9) 288 (42.0) 91 (55.5)
Female 258 (61.1) 397 (58.0) 73 (44.5)
Median age, years (1QR) 51 (42, 61) 57 (44, 66) 65 (56, 74) <0.001
Race, n= (%) 0.44
Caucasian 320 (75.8) 533 (77.8) 121 (73.8)
Hispanic 40 (9.5) 64 (9.4) 19 (11.5)
AAM 27 (6.4) 42 (6.1) 16 (9.8)
Other 35(8.3) 46 (6.7) 8 (4.9
Median <9™" Grade Education, 5.7 (3.9, 8.9) 5.9 (3.7,9.9) 5.9 (3.8, 8.9) 0.88
% (1QR)
Median <High School Education, 13.9(10.0, 20.1) 14 (9.9, 20.3) 13.5(11.3,18.9) 0.78
% (IQR)
Median >Bachelor Degree, 29.2 (21.6, 35.6) 29.2 (23.2, 39.6) 30.1(23.3, 38.4) 0.05
% (IQR)
Median <Poverty, % (IQR) 13.4 (10.5, 16.3) 12.3 (10.2, 16.3) 12.2 (9.9, 16.3) 0.56
Median Foreign Born, % (IQR) 15.4 (6.9, 28.8) 17.8 (7.7, 30.5) 16.3 (9.4, 29.4) 0.38
Median Unemployed, % (IQR) 9.1(7.9,9.8) 9.2 (7.5,9.8) 9.2(7.7,9.8) 0.85
Median Household Income, 56,550 (48,340, 57,580 (51,770, 70,570) 58,820 (54,090, 70,570) 0.08
% (IQR) 67,010)

SDW = single/divorced/widowed; 1QR = interquartile range; AAM = African American; SEER = Surveillance Epidemiology and End Results

67.7%; p<0.0001) compared to patients DOD or
DOC, respectively (Table-2). Furthermore, patients
who were alive had more favorable T classifica-
tion (p<0.0001), more favorable N classification
(p<0.0001), less frequency of metastatic disease
(1.7% vs 25.4% vs 17.1%; p<0.0001), and have
more favorable SEER stage (p<0.0001) compared
to patients DOD or DOC. Median survival was 9
months (IQR 3-24) for patients DOD and 10 mon-
ths (IQR 1-51) for patients DOC (Figure-1A). DSS
was statistically significantly associated with ma-
rital status (Figure-1B, p=0.009), age at diagnosis

(decade) (Figure-1D, p<0.0001), T-classification
(Figure-1E, p<0.0001), and N-classification (Fi-
gure-1F, p<0.0001), but was not associated with
gender (Figure-1C, p=0.18).

Risk Factors for Mortality

On multivariable analysis, significant
factors associated with increased risk of all-cau-
se mortality were SDW status (HR 1.28, 95% CI
1.09-1.51), older age (HR 1.43, 95% CI 1.31-1.55),
%% <9™ grade education (HR 1.06, 95% CI 1.00-
1.13), non-operative management (HR 3.18, 95%
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Table 2 - Clinical and pathologic variables of 1271 patients with adrenocortical carcinoma.

Variable Alive Dead of Disease Dead other Causes p-value
Surgical Approach, n (%) <0.0001
Adrenalectomy 374 (88.6) 437 (63.8) 111 (67.7)
None 36 (8.5) 212 (30.9) 41 (25.0)
Other 11 (2.6) 30 (4.4) 9(5.5)
Laterality, n (%) 0.08
Left 222 (52.6) 347 (50.7) 96 (58.5)
Right 190 (45.0) 300 (43.8) 61(37.2)
Bilateral 1(0.3) 8(1.1) 1(0.6)
T Classification, n (%) <0.0001
> 39(9.3) 82 (12.0) 30 (18.3)
TO 1(0.2) 0 0
T 32 (7.6) 10 (1.5) 14 (8.5)
T2 228 (54.0) 192 (28.0) 57 (34.8)
T3 68 (16.1) 91 (13.3) 18 (11.0)
T4 47 (11.1) 136 (19.8) 31(18.9)
N Classification, n (%) <0.0001
NX 79 (18.7) 244 (35.6) 58 (35.4)
NO 332 (78.7) 356 (52.0) 89 (54.2)
N1 11 (2.6) 85 (12.4) 17 (10.4)
Metastasis, n (%) 7(1.7) 174 (25.4) 14 (8.5) <0.0001
SEER Stage, n (%) <0.0001
Localized 274 (64.9) 205 (29.9) 77 (46.9)
Regional 106 (25.1) 206 (30.1) 40 (24.4)
Distant 20 (4.8) 216 (31.5) 28 (17.1)
Unstaged 22 (5.2) 58 (8.5) 19 (11.6)
Median Survival, months (IQR) 53 (17,112) 9 (3, 24) 10 (1, 51) <0.0001

SEER = Surveillance Epidemiology and End Results; IQR = interquartile range

CI 2.57-3.95), T-classification (TX vs T1-HR 1.78,
9590 CI 1.12-2.82; T3 vs T1-HR 2.28, 959 CI 1.45-
3.60; T4 vs T1-HR 2.58, 95% CI 1.66-4.03), and
N+ disease (HR 2.27, 95% CI 1.74-2.97). SDW sta-
tus was also a significant risk factor for disease-
-specific mortality (HR 1.30, 95% CI 1.07-1.56), as
did older age (HR 1.46, 95% CI 1.32-1.61), non-
-operative management (HR 3.56, 95% CI 2.80-
4.52), T-classification (TX vs T1-HR 2.58, 95% CI
1.30-5.13; T2 vs T1-HR 2.19, 95% CI 1.14-4.22;
T3 vs T1-HR 3.66, 95% CI 1.87-7.14; T4 vs T1-
HR 3.97, 95% CI 2.05-7.69), and N+ disease (HR

2.37, 95% CI 1.76-3.19). Gender was included in
the model and additionally in the Kaplan-Meier
analysis and there was no significant difference in
outcomes on multivariate analysis.

DISCUSSION

This population-based study analyzing
factors associated with mortality in patients with
ACC demonstrates that SDW patients have signi-
ficantly worse all cause and cancer specific mor-
tality compared to married patients. Furthermore,
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Figure 1 - Kaplan-Meier survival estimates for (A) overall survival; (B) disease-specific survival by marital status (p=0.009);
(C) disease-specific survival by T-classification (p<0.0001), and (D) disease-specific survival by N-classification (p<0.0001).

1.0 + Censored |
08
2
Z 06
8
3
2
a
2
2 04
7]
0.2
00
0 50 100 150 200 250
firb Survival months
el ) 1176 322 158 74 2
at risk

+ Censored

Sunvival Probability

02 it
. p < 0.0001
: ; T T T
0 50 100 150 200 250
Survival months
Numberatrisk  r gjassification T iF) T3 T4 ™
T 2 0 17 9 3 2
v 420 a1 155 79 36 13
3 159 151 33 17 11 5
T4 183 172 33 16 o 0
™ 121 106 33 16 8 2

age was also associated with mortality in addition
to poor staging characteristics. Although male pa-
tients had worse outcomes on univariate analysis,
gender did not retain significance as a risk factor
on multivariable analysis. In contrast to many stu-
dies in other malignancies, there was no signifi-
cance found for ethnicity or socioeconomic status
on outcomes. The importance of this study is that
it is the first to show the effect of marital status on
mortality outcomes in patients with ACC.
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The survival benefit associated with ma-
rital status has been described in other urologic
malignancies, including bladder, prostate, penile
and testis cancer (4-9). Gore and colleagues de-
monstrated a clear survival benefit among mar-
ried patients undergoing radical cystectomy iden-
tified within the SEER database from 1973-2000
compared to SDW patients (6). This positive effect
was an independently significant factor even
when controlling for pathological factors, gender
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Table 3 -Cox proportional analysis of risk factors for mortality in 1271 patients with adrenocortical carcinoma.

Overall Mortality

Cancer Specific Mortality

HR (95% CI) p-value HR (95% CI) p-value
Marital Status Married Ref Ref
SDwW 1.28 (1.09-1.51) 0.003 1.30 (1.07-1.56) 0.007
Gender Female Ref Ref
Male 1.17 (1.00-1.38) 0.049 1.02 (0.85-1.22) 0.84
Age# Per decade 1.43 (1.31-1.55) <0.0001 1.46 (1.32-1.61) <0.0001
Race White Ref Ref
African-American 1.29 (0.95-1.77) 0.11 1.17 (0.80-1.72) 0.42
Hispanic 1.22 (0.92-1.61) 0.18 1.12 (0.80-1.56) 0.50
Other 1.07 (0.76-1.50) 0.71 0.97 (0.66-1.42) 0.85
%<9" Grade Education Per 1% change 1.06 (1.00-1.13) 0.039 1.07 (0.99-1.14) 0.055
%< High School Education Per 1% change 0.96 (0.93-0.99) 0.042 0.96 (0.92-0.99) 0.038
Laterality Left Ref Ref
Right 0.89 (0.76-1.04) 0.15 0.87 (0.73-1.05) 0.15
Bilateral 0.96 (0.42-2.19) 0.92 0.99 (0.43-2.31) 0.99
Surgery Adrenalectomy Ref Ref
None 3.18 (2.57-3.95) <0.0001 3.56 (2.80-4.52) <0.0001
Other 1.11(0.73-1.70) 0.62 1.17 (0.70-1.98) 0.55
T Classification T Ref Ref
X 1.78 (1.12-2.82) 0.014 2.58 (1.30-5.13) 0.007
T2 1.44 (0.93-2.22) 0.10 2.19 (1.14-4.22) 0.018
T3 2.28 (1.45-3.60) 0.0004 3.66 (1.87-7.14) 0.0001
T4 2.58 (1.66-4.03) <0.0001 3.97 (2.05-7.69) <0.0001
N Classification NO Ref Ref
NX 0.92 (0.76-1.11) 0.37 0.96 (0.77-1.20) 0.73
N1 2.27 (1.74-2.97) <0.0001 2.37 (1.76-3.19) <0.0001

HR = hazard ratio; SEER = Surveillance, Epidemiology and End Results
#Decades: 18-59, 60-69, 70-79, 80+

and race. Sammon et al. analyzed 14,859 patients
undergoing radical cystectomy (RC) between 1988
and 2006 and found that never-married males
had a higher rate of non-organ confined disea-
se at RC, a trend not observed in never-married
females (4). SDW men and women also displayed
a higher rate of all-cause mortality and disease
specific mortality. In an analysis of the SEER da-
tabase from 1988-2006, Abdollah et al. identified
163,697 men undergoing radical prostatectomy
(RP) with organ confined prostate cancer (7). They

found that men who were SDW had more advan-
ced stage at RP and higher cause-specific and all-
-cause mortality compared to married men. The
same group assessed the effect of marital status on
OS and cancer-specific mortality for patients with
squamous cell carcinoma of the penis (8). Between
1988 and 2006, they identified 1,844 patients with
squamous cell carcinoma of the penis and found
that unmarried men had a 1.5-fold higher risk for
locally advanced disease at surgery and 1.3-fold
higher risk of overall mortality. Interestingly, un-
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married men did not have an increased of cause-
-specific mortality in this cohort.

The benefit of marriage in patients with
cancer likely represents a stable social cons-
truct, although the reasoning is subjective and
the effect is likely multifactorial. For example,
being married may reflect better access to he-
althcare compared to unmarried patients. Ho-
wever, better access to healthcare cannot be
the total explanation because poor socioeco-
nomic status still adversely affects outcomes in
countries that have universal healthcare (3, 11).
Psychosocial factors associated with being mar-
ried may be influential as well. Married patients
may be encouraged by their spouses to seek me-
dical attention for worrisome symptoms, seek
definitive treatment for conditions, and adhere
to prescribed treatment regimens with the en-
couragement of a supportive spouse (3, 12, 13).
The effect of this bond is speculative, however
it may be inferred that this relationship may
improve adherence to treatment regimens and
rigorous follow-up required of cancer patients.
The diagnosis of cancer may illicit distress and
subsequently depression. By having a supporti-
ve partner, married patients have the ability to
share the emotional burden of a cancer diagno-
sis with their spouse (14). Ultimately, patients
without a support system associated with mar-
riage may be at risk for poor outcomes and may
require additional effort in order to maximize
excellent clinical outcomes.

Although the overall and cancer specific
mortality rates for patients with ACC is dismal
even in married patients, the role of clinicians
and multidisciplinary teams is to recognize these
disparities in outcomes for the SDW patient and
provide avenues to improve survival for these
patients to the level of the married patient. Fur-
thermore, interventions to improve outcomes for
the SDW patient may prove to be cost-effective
in the overall healthcare structure and delive-
rability of care. Previous studies outside of the
urologic community have assessed the impact of
promoting support mechanisms in oncology pa-
tients (15, 16). In a study from the Massachusetts
General Hospital, investigators randomly assig-
ned 107 patients with metastatic non-small-cell

lung cancer to receive either early palliative care
in conjunction with standard oncologic care or
standard oncologic care alone (15). The authors
found that patients receiving early palliative
care had improved quality of life and mood,
required less aggressive end-of-life care and
ultimately had longer median survival (11.6
months vs. 8.9 months, p=0.02) compared to
the control group. Aoun et al. randomized 26
palliative care patients living alone to having
additional care-aid hours in their home and
found that these patients had improved quality
of life, preservation of self-dignity, ease of bur-
den of everyday living, and reduced loneliness
and isolation (16). Although similar studies
have not been performed in married vs. SDW
patients, particularly for the dismal prognosis
associated with ACC, implementing comparable
measures to the SDW population should be an
area of further research endeavors.

There are some limitations that must be
considered when interpreting the data. First, as
with any retrospective analysis of a large adminis-
trative database, SEER does not provide sufficient
granularity to predict causal factors specifically re-
lated to marital status and survival such as length
of marriage, marital satisfaction, unmarried co-ha-
bitational relationships, or long-term homosexual
relationships. Secondly, the SEER database does
not include details that may impact marital sta-
tus such as the quality of the relationship, length
of marriage, or health of the spouse. Furthermore,
patients who are SDW may have a support system
equivalent to that often associated with marriage
(eg. extended family, coworkers, and friends). Fi-
nally, the SEER database does not contain infor-
mation related to patient comorbidities, which may
be an unaccounted confounding factor in the cau-
sal association between SDW patients and inferior
survival outcomes, nor does it contain information
regarding receipt of chemotherapy, which would
be important to know for patients with high stage
disease or recurrence. The major strength of this
study is that it is the first to identify the impact
of marital status on survival in ACC. These results
suggest that a properly designed and implemented
intervention for SDW patients may have a modest
impact on this and other malignancies.
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CONCLUSIONS

ACC is a disease with an overall poor
prognosis due to aggressive biological behavior.
SDW status is associated with poorer survival in
patients with ACC, suggesting that the decreased
survival seen among SDW individuals in other
urologic malignancies may also be relevant for
patients with ACC. Health care providers caring
for unmarried patients with ACC should be aware
of the poorer outcomes in these patients, highli-
ghting an area for further research and imple-
mentation of improved support systems to reduce
this disparity and improve their survival to that of
married patients.

ABBREVIATIONS

ACC = adrenocortical carcinoma

SDW = single/divorced/widowed

DSS = disease specific survival

SES = socioeconomic status

SEER = Surveillance, Epidemiology and End Re-
sult

DOD = dead of disease

DOC = dead of other causes
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ABSTRACT ARTICLE INFO

Purpose: Sodium thiosulfate (STS) is clinically reported to be a promising drug in
preventing nephrolithiasis. However, its mechanism of action remains unclear. In the
present study, we investigated the role of mitochondrial KATP channel in the renal
protection mediated by STS.

Materials and Methods: Nephrolithiasis was induced in Wistar rats by administrating
0.4% ethylene glycol (EG) along with 1% ammonium chloride for one week in drinking
water followed by only 0.75% EG for two weeks. Treatment groups received STS, mi-
tochondrial KATP channel opener and closer exclusively or in combination with STS
for two weeks.

Results: Animals treated with STS showed normal renal tissue architecture, suppor-
ted by near normal serum creatinine, urea and ALP activity. Diazoxide (mitochondria
KATP channel opening) treatment to the animal also showed normal renal tissue histo-
logy and improved serum chemistry. However, an opposite result was shown by gliben-
clamide (mitochondria KATP channel closer) treated rats. STS administered along with
diazoxide negated the renal protection rendered by diazoxide alone, while it imparted
protection to the glibenclamide treated rats, formulating a mitochondria modulated
STS action.

Conclusion: The present study confirmed that STS render renal protection not only
through chelation and antioxidant effect but also by modulating the mitochondrial
KATP channel for preventing urolithiasis.
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INTRODUCTION development of renal stone. Free particle model,
fixed particle model and Randall’s plaque hypo-
thesis are some well-established hypothesis for
stone formation and growth (2). However, mole-
cular understanding of all these theories underli-
nes the importance of oxidative stress in the renal

stone formation.

Nephrolithiasis is a complex disease of
kidney where crystals or foreign bodies can act
as nidi, upon which ions from the supersatura-
ted urine form microscopic crystalline structures
(1). The formation of these crystals in the tubular

fluid, followed by crystal retention and accumu-
lation in the kidney are the pre-requisite for the

Thiosulfate, an endogenous molecule de-
rived from the metabolism of H,S, is reported to
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have antioxidant and chelation property (3). So-
dium thiosulfate, FDA approved drug is used to
lessen the side effects of cisplatin (4) and widely
used in the emergency treatment of cyanide poi-
soning (5). Due to the availability of the sulfur
group for the donations and free radical scaven-
ging potential, STS can essentially act as an anti-
-urolithiatic agent (6). Few studies by Asplin and
his co-workers and Yatzidis showed that thiosulfa-
te can prevent calcium phosphate nephrolithiasis.
However, LaGrange et al., 2009 reported negative
results for thiosulfate in the prevention of calcium
stone disease (7). In fact, in both studies, the me-
chanism by which STS affects calcium deposition
was not clearly mentioned.

Potassium channels in nephrons have
varied functions ranging from maintaining io-
nic equilibrium to regulating the volume during
hypotonic stress environments. Their activation
depends on location across the nephrons, as they
can be activated either by altering pH, calcium,
sodium, chloride or ATP levels. Thus, effects of K*
channels are very complex to study (8). The pre-
sent study was designed to understand the speci-
fic role of ATP sensitive potassium channel using
diazoxide (channel opener) and glibenclamide
(channel closer) in sodium thiosulfate mediated
renal protection from ethylene glycol induced ne-
phrolithiasis in a rat model. The calcium chelating
potential of STS was evaluated in vitro using gel
diffusion method.

MATERIALS AND METHODS

Chemicals

Diazoxide was purchased from Sigma-Al-
drich. All other commercial reagents used were of
analytical grade.

Animals

All animal experiments were conducted
in accordance with the CPCSEA (Committee for
the purpose of conduct and supervision of expe-
riments on animals) guidelines, approved by the
institutional animal ethical committee (IAEC No.
214/SASTRA/IAEC), Central Animal Facility, SAS-
TRA University. To demonstrate the anti-urolithia-
sis property and mechanism of action of sodium

thiosulfate we used male albino Wistar rats aged
7 to 8 weeks (180-200g). Animals were kept in
polycarbonate cages at a controlled temperature
of 254+3°C and 60+10% relative humidity with a
12 h each of dark and light cycle. Rats were ac-
climatized for one week with standard laboratory
diet and tap drinking water before the start of ex-
periment.

Study design
Forty two male Wistar rats were assigned
randomly into seven equal groups. All the doses
were selected based on previous studies (6, 9).
Group-1 (Normal control): received water
ad libitum for 21 days.
Group-2 (Induction control): received 0.4%
ethylene glycol (EG) along with 1% ammo-
nium chloride for one week followed by
only 0.75% EG in drinking water for two
subsequent weeks.
Groups-3 to 7 received the same treatment
as group 2 along with the following drug
treatments:
Group-3 (STS): received sodium thiosulfate
(400mg/Kg b.wt.) intraperitoneally for 21
days.
Group-4 (Diazoxide): received diazoxide
(mito K, channel opener; 5mg/Kg b.wt.)
intraperitoneally for 21 days.
Group-5 (Glibenclamide): received gliben-
clamide (mito K,,, channel closer; 10mg/
Kg b.wt.) intraperitoneally for 21 days
Group-6 (STS+Diazoxide): received diazo-
xide 30min. before administration of STS
for 21 days.
Group-7 (STS+Glibenclamide): received
glibenclamide 30min. before administra-
tion of STS for 21 days.

Biochemical Parameters

Urine samples from all groups were collec-
ted using metabolic cages for 24h and analyzed
in triplicates for the levels of urea, creatinine and
calcium using respective diagnostic kits from
Agappe diagnostics Ltd (India). Whole blood was
collected from the retro-orbital sinus on the day of
necropsy, centrifuged at 10.000xg for 10 min. and
serum chemistry analysis was performed in tripli-
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cates for calcium, creatinine, urea, ALP using the
respective diagnostic kits purchased from Agappe
diagnostics Ltd. & Span diagnostics Ltd. (India).

Antioxidant assays

After necropsy left kidney was cut into
four equal sections. Each section was weighed
separately, crushed and homogenized in 3mL ice
cold Tris buffer (pH=7.4) for performing various
assays. Total protein content was measured by
Lowry et al., (1956) (10) and used for further cal-
culation. The remaining sample was used for the
estimation of various antioxidant levels in kidney
homogenate such as TBARS, SOD, GPX and ca-
talase by previously described standard methods
(11) while the level of ALP was measured using
commercial kit.

Histopathology

After 21 days of treatment, rats were eu-
thanized by carbon dioxide inhalation followed
by cervical dislocation. Immediate laparotomy
was performed to collect both the kidneys. Iso-
lated kidneys were cleaned off the extraneous
tissue, weighed and rinsed with ice-cold normal
saline. A section from both kidneys was fixed with
10% v/v neutral formalin and processed through
graded alcohol series and xylene, embedded in pa-
raffin, sectioned at 5um, and stained with hemato-
xylin and eosin for histopathological examination
under a light microscope. Three kidney tissues per
group were analyzed for nephropathy, obstruction
and stone deposition.

In vitro gel diffusion model

To find the inhibitory effect of STS on
calcium oxalate stone formation the gel diffu-
sion assay was performed according to Li et al.
with minor modifications (12). A microscope slide
was uniformly coated with 3mL of 1% agar. After
the agar solidified, two pairs of equidistant wells
were made perpendicularly. Sodium oxalate and
calcium chloride each 20pul was placed in vertical
wells. The horizontal wells were filled either with
20ul distilled water as standard or 20pul of STS at
varying concentrations. Then the slide was left in
a moist chamber for 24h at room temperature. The
calcium and oxalate ions diffuse through the gel

and form crystals of calcium oxalate, visible as a
cloudy streak in the center. The intensity of crystal
formation and size of the crystals was dependent
on the molarity of the crystal forming solutions
employed. Depending on concentration, the inhi-
bitory substances would modify the density and
width of the crystal streak. This was carried out in
triplicates with different concentrations (200mM,
100mM, 50mM, and 25mM) of STS. The slides
were photographed using Gel Documentation
System ‘BioRad Chemidoc XRS’ The images were
analyzed using Image J software and densitometry
plots were obtained. Relative density of the sam-
ple with respect to the control was obtained, and
the percentage inhibition was calculated by the
following formula: inhibition=1-(relative density
of the sample/relative density of the control)*100.

Statistical Analysis

Data was expressed as mean+SD. The com-
parison between groups, at various time points
during the experiment was conducted using ANO-
VA followed by multiple comparison tests, parti-
cularly Dunnett’s test using GraphPad Prism sof-
tware version 5.0.

RESULTS

Preliminary observations of the rats indi-
cate that ethylene glycol consumption reduced the
body weight while the urine output was elevated
at the end of 21 days.

Urine and Serum chemistry

Table-1 shows the levels of urea, creati-
nine and calcium in the urine, and their corres-
ponding serum concentration is depicted in Ta-
ble-2. Induction group rats showed a significant
decrease in the concentration of urea, creatinine
in urine, while its serum concentration was sig-
nificantly higher as compared to normal control
rats. Administration of rats with STS, diazoxide,
glibenclamide+STS exhibits near normal levels of
urea, creatinine and calcium in both urine and se-
rum as compared to normal control rats.

According to Leibovitch, (13) elevated se-
rum ALP is an indicator of kidney dysfunction, and
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Table 1 - Urine Chemistry.

Parameters Normal Induction Treatment groups
control control STS Diazoxide  Glibenclamide Diazoxide+STS  Glibenclamide+STS
alone alone alone
Urea (mg/mL) 111209 6.06 £1.2* 9.07+1.3 10.77«15 7.33£0.8* 8.92+1.3 10.29+1.5
Creatinine (um/L) 121314  6.26+1.5* 9.42+04  8.99+2.9 3.94£0.2* 6.93+1.8* 7.24+1.5%
Calcium (mg/24hr)  0.95+0.1 2.44+0.2* 1.10£0.3 0.69+0.1* 1.23+0.3 1.28+0.2 0.60£0.1*

Group-1 = served as normal control; Group-2 = as a stone induction control; Group-3 = was given STS; Group-4 and Group-5 = were administered diazoxide and
glibenclamide respectively and Groups 6 and 7 = were pretreated with diazoxide and glibenclamide respectively half an hour before administration of STS. Data of all results

are presented as mean+SD (*) p<0.05, statistically different from normal controls.

Table 2 - Serum Chemistry.

Parameters Normal Induction

control control STS alone
Urea (mg/dL) 16.50+0.9 41.94+1.1* 18.76+1.2
Creatinine (mg/ 0.35+0.02 1.03+0.07* 0.38+0.02
dL)
ALP (U/L) 57.03+2.3 115.96+2.9* 49.25+2 .4
Calcium (mg/dL) 6.21+0.5 5.14+0.9 4.46+0.7*

Treatment groups
Diazoxide  Glibenclamide  Diazoxide Glibenclamide
alone alone +STS +STS
19.55+1.3 29.93+1.2* 16.42+1.6 13.74+1.3
0.35+0.06 0.58+0.02* 0.38+0.04 0.35+0.06
50.73+3.2 76.18+£2.4*  70.14+4.2* 41.39+2.1
3.34+0.7* 1.57+0.2* 4.31+0.7* 4.10£0.9*

Group-1 = served as normal control; Group-2 = as a stone induction control; Group-3 = was given STS; Group-4 and Group-5 = were administered diazoxide and
glibenclamide respectively and Groups 6 and 7 were pretreated with diazoxide and glibenclamide respectively half an hour before administration of STS. Data of all results

are presented as mean+SD (*) p<0.05, statistically different from normal controls.

its levels in the blood can be used as an index to
assess the effectiveness of the treatment. Adminis-
tration of STS, diazoxide and glibenclamide+STS
to rats reduced the significant elevation of serum
ALP activity (Table-2) shown in induction control
groups as compared to normal control rats.

Antioxidant status

Ethylene glycol administration to the rat
was reported to alter the oxidant and antioxidant
balance in the kidney and thereby induces ne-
phrolithiasis in two phases. Initially, it causes the
production of free radicals and in the later stage,
it initiates infiltration of leukocytes (14). Ethylene
glycol treatment significantly (P<0.001) increased
the TBARS levels, decreased superoxide dismu-
tase and glutathione peroxidase in the induction
control group compared to normal rats. The treat-
ment with STS (400mg/kg) to the rats significantly

(P<0.05) reduced the TBARS levels and improved
the antioxidant enzymes activities compared to
group 2 (Table-3).

Histopathology

Histopathological analysis of renal tissues
in the control group showed no calcium oxalate
deposits or other abnormalities in different seg-
ments of the nephrons (Figure-1A). But in the uro-
lithiasis induction group, a substantial amount of
calcium oxalate deposition was observed, and this
was present in whole parts of three major areas
of the kidney (Figure-1B). Renal tubular dilations
with tubular basophilic and epithelial damage
were also observed on pathological examination.
In sodium thiosulfate treated group the number of
calcium oxalate deposits was significantly lower
than that in the disease control group with only
mild nephropathy in one of the animals in that
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Table 3 - Lipid peroxidation and antioxidant levels.

Parameters Normal Induction Treatment groups

control control  gys aione Diazoxide  Glibenclamide  Diazoxide  Glibenclamide

alone alone +STS +STS

TBARS (mM/100g 1.78:0.1  4.21+0.5* 2.10£0.4  0.84+0.09* 0.74+0.05* 0.71£0.03* 0.72+0.08*
tissue)
Superoxide Dismutase 347445 17.64+1.2* 31.24+2.4 26.47+1.2* 25.63+1.3* 29.91+2.3 32.30+2.6
(Units/mg protein)
Glutathione peroxidase 22«12  1213+1.1* 19.14+16 15.54+1.3* 16.66+1.5* 19.82+1.1 19.57+1.4

(ug of GSH utilized/min/
mg protein)

Group-1 = served as normal control; Group-2 = as a stone induction control; Group-3 = was given STS; Group-4 and Group-5 = were administered diazoxide and
glibenclamide respectively and Groups 6 and 7 = were pretreated with diazoxide and glibenclamide respectively half an hour before administration of STS. Data of all results

are presented as mean+SD (*) p<0.05, statistically different from normal controls.

group (Figure-1C). Rats treated with diazoxide
alone showed less obstructive damage (Figure-1D)
while glibenclamide treated rats showed severe
damage and obstruction (Figure-1E). Apparently
more renal damage, inflammation and hemolysis
were observed in rats co-administered with STS
and diazoxide (Figure-1F) while STS administra-
tion along with glibenclamide showed preserved
renal tissue with mild obstruction (Figure-1G).

In vitro gel analysis to study chelation effect

In order to re-confirm the inhibitory effect
of STS on calcium oxalate crystal, we performed
an in-vitro analysis. The calcium oxalate crystals
that have been produced in this study were similar
to the crystals in the urine of patients with calcium
oxalate crystals. The crystals were predominantly
of monohydrate type, confirmed by FTIR. Accor-
ding to Figure-2, STS showed a dose-dependent
inhibition of calcium oxalate stone formation.
Apparently, only 18% direct inhibition was shown
with maximum STS concentration of 200mM, in-
dicating an additional tissue based mechanism for
its renal protective action.

DISCUSSION

Urinary lithiasis is a multifactorial urologi-
cal disorder that generally occurs as a result of an
imbalance between inhibitors and promoters for
renal stone formation (15). The human kidney sto-

nes predominantly comprised of calcium oxalate,
and few studies have examined the effect of the
sodium thiosulfate on calcium oxalate crystalliza-
tion (16) as well. However, the conclusions from
those studies were not consistent as few studies
claim the beneficial effect of STS and while others,
its negative result (6, 7). In the present study, we
investigated the effect of sodium thiosulfate on
renal stone formation in both in vivo and in vi-
tro models and evaluated its mechanism of action.
Our study results were in agreement with previous
reports that suggested anti-urolithiatic property
of STS but provides a new direction for its mode
of action where STS may modulate mitochondrial
K., channel in rendering renal protection.
Evidence in the literature showed that so-
dium thiosulfate reduces calcium phosphate sto-
ne formation in the genetic hypercalciuric rat (6).
However, very little data on the use of sodium
thiosulfate for calcium oxalate nephrolithiasis has
been published. Adherence of calcium oxalate to
renal tubules is associated with free radical media-
ted injury and the resultant oxidative stress due
to hyperoxaluria, which favors crystal adheren-
ce (17). Administration of STS to rats for 21 days
not only reduced the stress mediated by ethylene
glycol, but also prevented the renal dysfunction
measured by biochemical parameters like urea
and creatinine in urine and serum. Elevated serum
alkaline phosphatase activity is considered to be
an indicator of renal damage (18). The increased
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Figure 1 - Light microscopic architecture of kidney showing (A) Renal tissue of control (group 1) rats showing no sign
of crystal deposition. (B) Renal tissue of urolithiatic rats (group 2) showing crystals deposition and severe obstructive
nephropathy (C) Renal tissue of (group 3) STS treated rats showing mild crystal deposition with mild nephropathy. (D) Renal
tissue of (group 4) diazoxide treated rats showing mild crystal deposition with moderate obstructive nephropathy (E) Renal
tissue of (group 5) glibenclamide treated rats showing prominent crystal deposition with severe obstructive nephropathy (F)
Renal tissue of (group 6) diazoxide +STS treated rats showing crystal deposition with severe obstructive nephropathy (G)
Renal tissue of (group 7) glibenclamide + STS pretreated rats low crystal deposition with mild nephropathy (H) Crystal's
deposition as observed under 40X zoom.
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Figure 2 - Images of agar gel slides and graph representing the percentage inhibition produced by STS in calcium oxalate

crystal formation represented as a streak.
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serum ALP activity may be derived from the in-
jury to the brush border membrane of the renal
tubular cells (19). The near-normal activity of ALP
in the present study was in agreement with the
other group that showed a significant decline of
ALP activity after STS administration in uremic
rats (20). Further evidence for STS protection was
confirmed through histological results where pa-
pillary crystalline deposits and calcium parenchy-
ma deposits were absent. The direct interaction of
STS on calcium oxalate formation was confirmed
by using in vitro gel technique and found around
18% inhibition in calcium oxalate formation with
200mM STS, suggesting indirect action of STS in
preventing renal stone formation.

A direct co-relation between renal mito-
chondrial dysfunction and ethylene glycol indu-
ced calcium oxalate formation was reported, where
the exposure of the proximal tubule with calcium
oxalate crystals resulted in rapid and progressive
osmotic swelling and dissipation of transmembra-
ne potential of mitochondria resulted in its dama-
ge (21). The peroxidation of protein had greater
influence on the nucleation and aggregation pro-
perty of calcium oxalate crystal growth and that
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predominantly occur in mitochondria (22). Mi-
tochondrial permeability transition pore (mPTP)
opening is a terminal event leading to mitochon-
drial dysfunction and cell death under conditions
of oxidative stress. In fact, the vulnerability of the
renal tissue towards oxidative stress depends on
the functional cross talks between mPTP and mi-
tochondrial K, , channel (23). In the present stu-
dy, we evaluated the specific role of mitochondrial
potassium ATP channel in the sodium thiosulfate
mediated renal protection.

Acccording to previous study results, it is
believed that renal protection mediated by sodium
thiosulfate is mainly attributed to its chelation and
antioxidant potential (6, 24). However, thiosulfa-
tes are metabolized in mitochondria, and thus we
anticipated a mitochondria based mechanism for
its renal protection. In this connection, we used a
mitochondrial potassium channel blocker gliben-
clamide (binds to sulphonylurea receptor subtypes
of K, channel) and channel opener diazoxide
(binds to ATP binding sites of sulphonylurea re-
ceptor subtypes of K, , channel) to evaluate the
renal status as supported by biochemical parame-
ters and histopathology (Figure-1, Tables 1-3).
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Glibenclamide showed a prominent renal
injury as evidenced from altered serum and urine
chemistry that was clearly demarcated in histopa-
thology (Figure-1E, Tables 1 and 2). Several lines
of evidence showed that glibenclamide can depo-
larize mitochondrial membrane leading to calcium
overload, one of the major factors responsible for
free radical release and injury as evident from the
lipid peroxidation and antioxidant marker enzyme
levels (Table-3). On the other hand, ATP sensitive
potassium channel opener, diazoxide treatment
showed well-preserved architecture of the kidney
(Figure-1D). It prevented mitochondrial swelling
and depolarization that may result in permeabi-
lity pore transition and leads to tissue injury (25,
26). Diazoxide can also modulate the renin an-
giotensin system, that may play a significant role
in developing renal tubule interstitial fibrosis (27)
and resulting stone formation as reported with
ethylene glycol induced renal injury. Although the
mechanism by which the K, . opener exert their
renal protection have not been clarified yet, it is
believed that the opening of K, channel preser-
ves mitochondrial functional activities through
mild uncoupling and depolarization (28). Thus
diazoxide mediated protection is an impact on the
mitochondria.

In order to confirm the STS mediated mi-
tochondrial K, , channel modulatory effect, we
administered STS along with diazoxide (mito-
chondrial K, , channel opener) and glibenclamide
(mitochondrial K, , channel blocker). We found
interesting results, where the protective effect
shown by diazoxide treatment alone was nega-
ted by STS supplementation. On the other hand,
STS supplementation to glibenclamide group sho-
wed preserved renal tissue architecture. This in-
verse relationship of STS is an evidence for its
interaction with mito K, , Diazoxide binds to an
ATP-sensitive K* transport pathway in kidney mi-
tochondria that affects volume, respiration, and
membrane potential and may have a role in the
prevention of mitochondrial ATP hydrolysis. Ope-
ning of this channel leads to mild uncoupling, blo-
cks calcium entry into mitochondria and leading
to renal protection (28, 29). As both diazoxide and
STS (mediated through H2S formation) binds to
KATP channel in different sites, when diazoxide

and STS are given concomitantly, long term or
excessive uncoupling may be expected causing
ATP hydrolysis and mPTP opening without im-
pairing electron transport, leading to apoptosis.
On the other hand, glibenclamide binds to diffe-
rent sulfonylurea subunit blocking potassium en-
try, thereby exaggerating the ROS production and
destabilizing the membrane potential leading to
apoptosis (28). When STS is given with glibencla-
mide, we predict that, H S released from STS may
bind to Kir6. 1 subunit of mito K, , channel, the-
reby reducing the binding efficiency of glibencla-
mide resulting its limited action of K, , channel,
allowing STS to mediated its renal protection.
The protective mechanism induced by the
opening of mito K, is well-studied in cardiovas-
cular diseases. Analogous to the heart system, re-
nal protection by diazoxide may well be claimed
due to i) Changes in the mitochondrial Ca** levels
ii) Mitochondrial matrix swelling and changes
in ATP synthesis iii) Changes in the ROS levels.
Sodium thiosulfate is a known calcium chelating
agent with antioxidant properties (30) and can
render electrons to complex IV upon its meta-
bolism. Furthermore, several lines of the reports
suggest that mitochondrial K, , channel opening
may inhibit mitochondrial permeability transition
through inhibiting calcium overload and thereby
preserve mitochondrial functions. A proven re-
lationship between mitochondrial membrane po-
tential, mitochondrial dependent apoptosis and
calcium overload predicts the possibility of thio-
sulfate mediated calcium signaling mechanism
through calcium/calmodulin-dependent protein
kinase for its action, proposed for the future study.
The present study enhances the existing
knowledge of STS mediated anti urolithiatic me-
chanism that emphasizes the calcium chelation
and antioxidant property of STS alone. Based on
our findings, we suggest that thiosulfate modula-
te the mitochondrial K, , channel to render renal

‘ATP
protection against stone formation.

CONCLUSIONS

Based on the results, we found that the ad-
ministration of sodium thiosulfate effectively pre-
vented the development of urolithiasis in rats, in
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agreement with the findings of Asplin & Onyeka
groups. Even though few mechanisms were pro-
posed earlier for the anti-urolithiasis effect of
sodium thiosulfate, no conclusive understanding
was reached, and the present study confirm the
specific role of ATP sensitive mitochondrial K,
channel in STS mediated renal protective mecha-

nism.
Abbreviations

STS = Sodium thiosulfate

EG = ethylene Glycol

K, ., = Potassium ATP channel

mPTP = mitochondrial permeability transition
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ABSTRACT ARTICLE INFO

Purpose: To evaluate the overall prognosis of post-stem cell transplant inpatients who
required continuous bladder irrigation (CBI) for hematuria.

Materials and Methods: We performed a retrospective analysis of adult stem cell trans-
plant recipients who received CBI for de novo hemorrhagic cystitis as inpatients on the
bone marrow transplant service at Washington University from 2011-2013. Patients
who had a history of genitourinary malignancy and/or recent surgical urologic inter-
vention were excluded. Multiple variables were examined for association with death.
Results: Thirty-three patients met our inclusion criteria, with a mean age of 48 years
(23-65). Common malignancies included acute myelogenous leukemia (17/33, 579%),
acute lymphocytic leukemia (3/33, 10%), and peripheral T cell lymphoma (3/33, 10%).
Median time from stem cell transplant to need for CBI was 2.5 months (0 days-6.6
years). All patients had previously undergone chemotherapy (33/33, 100%) and 14 had
undergone prior radiation therapy (14/33, 42%). Twenty-eight patients had an infec-
tious disease (28/33, 85%), most commonly BK viremia (19/33, 58%), cytomegalovirus
viremia (17/33, 51%), and bacterial urinary tract infection (8/33, 249%). Twenty-two
patients expired during the same admission as CBI treatment (22/33 or 67% of total
patients, 22/28 or 79% of deaths), with a 30-day mortality of 52% and a 90-day mor-
tality of 73% from the start of CBL

Conclusions: Hemorrhagic cystitis requiring CBI is a symptom of severe systemic dise-
ase in stem cell transplant patients. The need for CBI administration may be a marker
for mortality risk from a variety of systemic insults, rather than directly attributable
to the hematuria.
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INTRODUCTION

Hemorrhagic cystitis is a significant cau-
se of morbidity in immunocompromised patients
on the Bone Marrow Transplant (BMT) service,
occurring in up to 30% of hematopoietic stem
cell transplant recipients (1-3). The most preva-
lent causes of hemorrhage include toxic effects
of chemotherapy, infection, and radiation cystitis
(2). Cyclophosphamide and busulfan are the most

common chemotherapeutic agents causing he-
morrhagic cystitis, while polyoma BK virus, ade-
novirus, and cytomegalovirus are the most com-
mon infectious agents (4, 5). Polyoma BK viremia,
specifically, has been shown to be correlated with
increased severity of hemorrhagic cystitis but not
with increased mortality (6). Other reported predis-
posing factors to the development of hemorrhagic
cystitis include thrombocytopenia, coagulopathy,
and possibly graft-versus-host disease (GVHD) (7).
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Often urologic consultation is obtained on these
patients when there is a need for continuous bla-
dder irrigation (CBI). The primary goals of this
study were to characterize the patients requiring
CBI for hemorrhagic cystitis after hematopoietic
stem cell transplant and assess all-cause morta-
lity of this cohort.

MATERIALS AND METHODS

A retrospective review was performed of
33 adult patients who received CBI for hemorrha-
gic cystitis as inpatients on the BMT service at
Washington University between 2011-2013. Data
collection began after receiving Institutional Re-
view Board approval. Only patients who had un-
dergone prior hematopoietic stem cell transplant
were included in the study, and patients who had
a history of genitourinary malignancy and/or had
undergone a recent surgical urologic intervention
were excluded.

Pre-CBI complete blood count values were
collected < 24 hours prior to the start of CBI tre-
atment. Infectious diseases were identified with
blood culture, urine culture, or quantitative viral
polymerase chain reaction analysis, as appropria-
te. CBI treatment was provided through a triple
lumen urinary catheter. All patients initially re-
ceived intravesical irrigations of saline solution.
Clinical variables were retrospectively reviewed,
and outcomes were assessed to see if hemorrhagic
cystitis was associated with prognosis or systemic
disease.

Student’s t-test was used to compare
continuous, normally distributed variables, and
Welch’s t-test was used to compare continuous,
non-normally distributed variables. All statistical
analyses were two-sided using a significance of
p<0.05.

RESULTS

Patient Characteristics

Mean age of the study population was 48
years (range 23-65), with a median Charleston Co-
morbidity Index (CCI) of 2 (0-6). Thirty patients
had a hematologic malignancy (30/33, 91%), 2/33
patients had myelodysplastic syndrome (MDS)

(6%), and 1/33 patient had aplastic anemia (3%).
Malignancies included acute myelogenous leu-
kemia (AML) (17/33, 57%), acute lymphoblastic
leukemia (ALL) (3/33, 10%), peripheral T cell lym-
phoma (3/33, 10%), diffuse large B cell lymphoma
(2/33, 7%), Hodgkin’s lymphoma (2/33, 7%), mul-
tiple myeloma (1/33, 3%), Mantle cell lymphoma
(1/33, 3%), and Sézary syndrome (1/33, 3%). De-
tails of the patients’ characteristics and relation to
mortality can be found in Table-1. As expected,
malignancy demonstrated a significant associa-
tion with mortality (p=0.015).

All patients had received a prior hemato-
poietic stem cell transplant, with a median time
from transplant to need for CBI of 2.5 months
(range: O days-6.6 years). All 33 patients also had
previously undergone chemotherapy, with the
most prevalent agents including cyclophosphami-
de (25), cytarabine (21), busulfan (13), vincristine
(11), idarubicin (10), and etoposide (10). Fourteen
patients had undergone prior radiation therapy
(14/33, 429%), none of which had treatment direc-
ted to the pelvis. Details of treatment characteris-
tics and relation to mortality can be found in Ta-
ble-2. Radiation or chemotherapy alone were not
independent risk factors for mortality, but obviou-
sly may be correlated with stem cell transplant,
therefore they cannot be exclusively separated. No
specific prior oncologic treatment was uniquely
significant over other treatments.

Twenty-eight patients were found to have
an infectious disease (28/33, 859%), most com-
monly BK viremia (19/33, 58%), cytomegalovirus
viremia (17/33, 51%), and bacterial urinary tract
infection (UTI) (8/33, 24%). Twenty-three patients
had pre-existing GVHD (23/33, 70%), frequently
of the gastrointestinal (GI) tract (16/33, 489%), skin
(6/33, 18%), or liver (5/33, 15%). Median pre-CBI
complete blood count values showed patients to
be leukopenic at 1.9 x 10°/pL, anemic at 9.4g/dL
and thrombocytopenic at 18 x 10°/uL. Details of
infectious diseases and GVHD and their associa-
tion with mortality can be found in Table-3.

Two patients eventually required instilla-
tion of 1% alum solution to control hemorrhage
(2/33, 6%), and 6 patients required cystoscopy
with clot evacuation after initiation of CBI (6/33,
18%) for removal of recurrent clots. Neither need
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Table 1 - Patient characteristics and malignancy subtype as risk factors for 90-day mortality

Clinical Characteristics Total Deceased P-value
(n=33) at 90 days (n=24)

Average Age (in years) 48 49

Median CCl 2 2 1.000

Malignancy 30 24 0.015
AML 17 14 0.259
MM 1 1 1.000
ALL 3 3 0.545
PTCL 3 2 1.000
DLBCL 2 1 0.477
HL 2 2 1.000
ML 1 1 1.000
SS 1 0 0.273

MDS 2 0 0.068

Aplastic Anemia 1 0 0.273

CCI = Charleston Comorbidity Index; AML = acute myelogenous leukemia; MM = multiple myeloma; ALL = acute lymphoblastic leukemia; PTGL = peripheral T cell
lymphoma; DLBCL = diffuse large B cell lymphoma; HL = Hodgkin's lymphoma; ML = Mantle cell lymphoma; 8S = Sezary syndrome.

Table 2 - Prior oncological treatments as risk factors for 90-day mortality.

Treatment Total Deceased (at 90 days) P-value

Radiation 14 9 0.442

Chemotherapy
Cyclophosphamide 25 17 0.394
Cytarabine 21 17 0.230
Idarubicin 10 8 0.686
Etoposide 10 7 1.000
Busulfan 13 10 1.000
Vincristine 1 9 0.681

for instillation of alum solution nor need for cys-
toscopy with clot evacuation was shown to be as-
sociated with changes in 30- or 90-day mortality
(30-day p=0.21, 0.40, 90-day p=0.47, 1.00).

Descriptors of Mortality Analysis

Twenty-eight patients were deceased at the
time of last follow-up (28/33, 85%). Average age
at death was 49 years, with median time to death

from initiation of CBI of 22 days (0-804 days).
Of these patients, twenty-two patients died during
the same admission of CBI treatment (22/28 or
79% of deaths, 22/33 or 67% of total patients).
Thirty-day mortality was found to be 52% (17/33),
and 90-day mortality was 73% (24/33).

We assessed factors possibly related to
mortality in our cohort. Nearly all of the patients
who were deceased at the time of last follow-up
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Table 3 - Additional possible risk factors of mortality.

Risk Factor Total Deceased (at 90 days) P-value

Infectious Disease 28 22 0.111
BK Virus 19 14 1.000
CcMmv 17 12 1.000
VRE UTI 6 4 1.000
Klebsiella UTI 2 1 0.477
Enterobacter UTI 1 1 1.000

GVHD 23 16 0.547
Gastrointestinal 16 13 0.111
Skin 6 3 0.653
Liver 5 5 0.143

CMV = cytomegalovirus; VRE = vancomycin-resistant enterococci; UTI = urinary tract infection; GVHD = graft-versus-host disease

died from cancer related causes and subsequent
multi-organ failure (27/28, 96%). Neither mean
age nor median CCI at time of admission were
shown to be associated with increased 30- or 90-
day mortality. Treatment with chemotherapy in
general or any specific agent was not shown to
be associated with mortality. Similarly, radiation
was not associated with increased mortality. In-
fectious diseases, pre-existing GVHD, neutrope-
nia, anemia, and thrombocytopenia were also not
shown to be specifically associated with increased
mortality.

DISCUSSION

Our findings demonstrate that hemorrhagic
cystitis requiring CBI in patients having undergo-
ne stem cell transplant is associated with a high
30-day and 90-day mortality rate. A previous stu-
dy from our institution showed a 90-day morta-
lity rate of 1200 after stem cell transplant (8). The
present study, however, demonstrates a markedly
higher mortality rate in this cohort with hemor-
rhagic cystitis requiring CBI, the 90-day mortality
rate was 73%. It is important to note that this is
an association, but not an assertion of cause. In
our best assessment, this cohort’s development of
hemorrhagic cystitis seems to be part of an ove-
rall picture of severe medical illness, rather than
a specific cause of mortality. Hence, hemorrhagic

cystitis requiring CBI is likely a urological marker
of severe systemic insults within this population.
Hematuria was not the cause of death in these pa-
tients, but rather was just another marker for se-
vere systemic disease.

Hemorrhagic cystitis is a significant cause
of morbidity in stem cell transplant patients, with
most common etiologies including toxic effects
of chemotherapy, infection, and radiation cystitis.
However, these patients regularly have many pre-
disposing factors, thereby causality is difficult to
assign. The statistical challenge of demonstrating
significant relationships is compounded by the re-
latively small cohort size and overall high morta-
lity risk across the entire cohort, thereby making
it unlikely that any patient factor would be more
significant than others (Tables 1-3). For example,
cyclophosphamide has been shown to be the most
common chemotherapeutic agent causing hemor-
rhagic cystitis in the literature (4, 9, 10). Most of
the patients (88%) who received chemotherapy
also had other risk factors for development of
hematuria such as viruria, bacteria, or radiation,
thus cause cannot be clearly identified. This fur-
ther supports the idea that hemorrhagic cystitis is
a symptom of severe systemic disease rather than
a causative mortality factor.

In our study, more than half (67%) of the
patients died during the same admission in which
occurred CBIL. The overall 30-day mortality was
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52%, and 90-day mortality was 73%. Padilla-Fer-
nandez et al. found a slightly lower overall mor-
tality rate of 51.14% in a population of 52 post-
-hematopoietic stem cell transplant patients with
hemorrhagic cystitis, although the authors did not
specifically examine patients with severe enou-
gh hemorrhagic cystitis to merit CBI (11). In their
study, hemorrhagic cystitis was also not found to
be the cause of death in any patient. Neverthe-
less, this consistently high mortality risk should
concern urologists in planning overall treatment
and care of these patients. Given that no patients
died directly from hemorrhage, and additional in-
terventions were not found to impact mortality,
perhaps treatment plans should be made with pa-
ramount consideration of patient comfort. Unless
a patient is actively exsanguinating due to the se-
verity of their hematuria, care may be limited to
CBI, and clinicians should use this high mortality
rate to more accurately advise families on prog-
nosis.

Under more typical circumstances, treat-
ments of hemorrhagic cystitis require the patient
to be free of bladder clots, which can be achieved
with aggressive manual irrigation or cystoscopy
with clot evacuation and fulguration. Once the
bladder is clear, continuous bladder irrigation is
initiated to prevent further clot development and
retention. Mild hemorrhages can be treated with
sodium chloride instillation, while more severe
cases require instillation of aminocaproic acid,
alum, silver nitrate, phenol, or formaldehyde (12).
In refractory cases, hyperbaric oxygen therapy or
embolization of the internal iliac arteries can be
employed (13, 14). Surgical options such as uri-
nary diversion or cystectomy are an option if all
other therapies are unsuccessful (15). Fibrin glue
therapy is a novel technique that has been recen-
tly described by Tirindelli et al., who showed that
this treatment increased the 6-month probability of
survival when used in post-allogenic hematopoietic
stem cell transplant patients (16).

Our study has several limitations. This
project is both retrospective and hypothesis ge-
nerating, thus larger-scale prospective studies are
necessary to investigate possible associations be-
tween hemorrhagic cystitis, predisposing factors,
and increased mortality. Nevertheless, a randomi-

zed or prospective study may not be practical or
possible in this population. In addition, a matched
cohort study comparing the mortality rates be-
tween similar patients with and without hemor-
rhagic cystitis would be necessary to truly elu-
cidate a statistically significant risk of mortality
in post-stem cell transplant patients with hemor-
rhagic cystitis.

CONCLUSIONS

Hemorrhagic cystitis requiring CBI is an
indicator of severe systemic disease in patients
who underwent previous stem cell transplantation
via either peripheral blood or BMT. The need for
CBI administration may portend an increased risk
of mortality for hospitalized stem cell transplant
patients. The urologist has a unique perspective
when receiving a consultation for CBI in a BMT
patient. Counseling of the patient, family, and
other providers is paramount. Further studies and
improved strategies for management of these pa-
tients are needed.

ABBREVIATIONS

CBI = continuous bladder irrigation
BMT = bone marrow transplant

AML = acute myelogenous leukemia
ALL = acute lymphoblastic leukemia
UTI = urinary tract infection

GVHD = graft-versus-host disease
MDS = myelodysplastic syndrome

CCI = Charleston Comorbidity Index
MM = multiple myeloma

PTCL = peripheral T cell lymphoma
DLBCL = diffuse large B cell lymphoma
HL = Hodgkin’s lymphoma

ML = Mantle cell lymphoma

SS = Sézary syndrome

CMV = cytomegalovirus

GI = gastrointestinal

VRE = vancomycin-resistant enterococcus
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ABSTRACT ARTICLE INFO

Objective: To evaluate the efficacy and safety of a single intra detrusor injection of
BoNTA comparing two different doses (100 U or 200 U) in patients with idiopathic
overactive bladder.

Materials and Methods: A randomized prospective study evaluated the efficacy of
BoNTA in management of refractory idiopathic overactive bladder and included 80 pa-
tients. All patients were assessed initially by taking a history, a physical examination,
overactive bladder symptom score, urine analysis, routine laboratory investigations,
KUB and pelviabdominal. OABSS was adjusted on all patients postoperative at 1,3,6,9
months also Urodynamic was done for all patients preoperative and postoperative at
3, 6, 9 months.

Results: The mean age was 30.22+8.37 and 31.35+7.61 in group I and II respectively.
There was no statistically difference between both groups in all parameters all over the
study except at 9 months after treatment. Hematuria was observed 6 and 9 patients in
group I and II respectively. Dysuria was observed in 6 and 15 patients in group I and II
respectively. UTI was detected in 3 and 7 patients in group I and II respectively.
Conclusion: A single-injection procedure of 100 U or 200 U BoNTA is an effective and
safe treatment for patients with IOAB who failed anticholinergic regimens. OABSS and
QoL were improved for 6 months; 100 U injections seemed to have comparable results
with 200 U. There was a significant difference at month 9 towards 200 U with more
incidences of adverse events.

Key words:
Botulinum Toxins; Therapeutics;
Urinary Bladder, Overactive

Int Braz J Urol. 2015; 41: 1132-40

Submitted for publication:
August 16, 2014

Accepted after revision:
October 31,2014

INTRODUCTION

Detrusor overactivity is defined by the
presence of lower urinary tract symptoms of ur-
gency with or without urge urinary incontinence
(UUI), usually with frequency and nocturia (1).
In the majority of affected patients, the cause
of the detrusor overactivity is idiopathic while
neurogenic detrusor overactivity occurs mainly
in patients with spinal cord diseases (2). Conser-

vative treatments (lifestyle modifications, pelvic
floor exercises, bladder training, and anticholi-
nergic regimens) may result in insufficient im-
provements and in low compliance because of
bothersome adverse events (3). Intradetrusor in-
jection of botulinum neurotoxin type A (BoNTA)
is emerging as the second-line treatment for re-
fractory OAB symptoms (4).

Botulinum toxin is a purified neuroto-
xin derived from clostridium botulinum and its
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main effect is to inhibit signal transmission at
the neuromuscular junction by inhibiting the
release of acetylcholine. In addition, botulinum
toxin is now thought to have effects on the re-
lease of other sensory neurotransmitters such
as substance P and ATP, as well as reducing the
axonal expression of capsaicin and purinergic
receptors (5). Many studies demonstrated sig-
nificant improvements in OAB symptoms and
QoL with BoNTA treatment but they also sho-
wed increased post void residual urine, acute
urinary retention and urinary tract infections
(6). There is no consensus on the dose of BONTA
or BoNTB, injection sites, and the duration be-
tween repeat injections (7). This current study
aimed to evaluate the efficacy and safety of a
single intra detrusor injection of BoNTA alone
comparing two different doses (100 U or 200 U)
in patients with IOAB.

PATIENTS AND METHODS

This study was a randomized prospec-
tive one evaluating the efficacy of BoNTA in
management of refractory idiopathic overacti-
ve bladder (IOAB) and included 80 patients who
presented to the Urology Department of Benha
University Hospital from May 2011 to Februa-
ry 2014. An informed written consent was ob-
tained from all patients after the study protocol
was approved by the Research Ethics Committee,
Faculty of Medicine, Benha University. The in-
clusion criteria were I0AB refractory to previous
anticholinergics with different types of anti-
cholinergic agents, either as a single drug or a
combination for >3 months. Exclusion criteria
were pregnant women, uncorrectable coagulo-
pathies, active UTI, bladder outlet obstruction,
neurogenic bladder, or having a PVR>150 mL
at the time of enrollment, and previous radio-
therapy or antineoplastic treatment. Additional
use of anticholinergics was not allowed during
the study period. Patients were randomly clas-
sified into two groups I and II. They underwent
intradetrusor injection of BoNTA 100 and 200
Unit respectively. All patients were assessed ini-
tially by taking a history, a physical examina-
tion, overactive bladder symptom score (OABSS)

(8) (Table 1), EuroQoL (EQ-5D) visual analogue
scale (VAS) (9), measuring the patient’s current
health-related QoL state; both scales range from
0 to 100 (worst to best), urine analysis, routine
laboratory investigations, KUB and pelviabdo-
minal spiral CT and IVP if indicated. Urodyna-
mic evaluation was done in the form of flowme-
try and cystometry.

0OABSS was developed by Homma et al.
(8) which is a single symptom score that employs
a self-report questionnaire. There were 4-symp-
toms evaluated: daytime frequency, nighttime
frequency, urgency and urge incontinence for
the questionnaire.

The score is the simple sum of the
4-symptom scores.

Injection technique

After dilution with 10cc saline, either
100 or 200 Units BoNTA ( Allergan®, Irvine, CA,
USA) were used for cystoscopic intradetrusor
injection under spinal anesthesia. The injection
was performed in 20 sites, using 30-degree lens
and a rigid scope with a 6 Fr. injection needle
without side holes (Amecath Company®, Egypt).

The injection sites were determined after
mapping of the bladder at the anterior, left late-
ral, right lateral, posterior walls and the trigone
(0.5cc at each site). The injection was followed
by insertion of a 16 Fr. Foley’s catheter, to be
removed the next morning after surgery. All pa-
tients received peri-operative L.V. antibiotics. For
postoperative follow-up, all patients were asses-
sed at 1, 3, 6, 9 months using OABSS, HRQoL as
well as urodynamic study at 3, 6, 9 months.

Statistical analysis

The collected data were tabulated and
analyzed using SPSS version 16 software (Spss
Inc.®, Chicago, ILL Company). Categorical data
were presented as number and percentages while
quantitative data were expressed as mean and
standard deviation. Chi square test (X2) and Stu-
dent “t” test were used as tests of significance.

The accepted level of significance in this
work was stated at 0.05 (P<0.05 was considered
significant).
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Table 1 - Overactive bladder symptom score.

Question Frequency Score
How many times do you typically urinate from waking in the <7 0
morning until sleeping at night? 8-14 1
>5 2
How many times do you typically wake up to urinate from sleeping 0 0
at night until waking in the morning? 1 1
2 2
3 3
How often do you have a sudden desire to urinate, which is Not at all 0
difficult to defer? Less than once a week 1
Once a week or more 2
About once a day 3
2-4 times a day 4
5 times a day or more 5
How often do you leak urine because you cannot defer the sudden Not at all 0
desire to urinate? Less than once a week 1
Once a week or more 2
About once a day 3
2-4 times a day 4
5 times a day or more 5

Patients were instructed to circle the score that best applied to their urinary condition during the past week; the overall score was the sum of the four scores.

RESULTS

Demographic baseline values

Eighty patients (63 women and 17 men)
were enrolled in the study. The participants were
randomly assigned to one of the two treatment
groups, receiving a BoNTA dose of either 100 U
(n=40) or 200 U (n=40). The mean (standard devia-
tion) ages were 30.22 (8.37) years for group I and
31.35 (7.61) years for group II. One patient who
received 100 U of BoNTA dropped out of the study
at month 6 evaluation and another one at mon-
th 9. Two patients who received 200 U of BoNTA
dropped out of the study at month 9 evaluation.
There were no statistically significant differences
in baseline characteristics between two groups.
There was no statistically difference between both
groups in all parameters all over the study except
at 9 months after treatment.

EFFICACY (Table 2)

Clinical symptoms

When comparing the mean of OABSS and
HRQOL data obtained at months 1, 3, 6 and 9 after
treatment to baseline data it was observed signi-
ficant improvement (p<0.001) in both groups. The
mean values of OABSS and HRQOL data at months
3, 6 and 9 were significantly ameliorated (p <0.001)
compared to data at month 1 in both groups. Wi-
thin-group I analyses at month 9 demonstrated
a statistically significant amelioration (p<0.001)
compared to data at months 3 and 6 (Table 3).

Urodynamic values

Comparison of urodynamic data obtained
at months 3, 6 and 9 after treatment to baseli-
ne data revealed that the mean of volume at first
desire, volume at strong desire, maximal cystome-
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Variables BoNTA 100 BoNTA 200
N Mean(SD) N Mean(SD)
Frequency
Baseline 40 1.6 (0.496) 40 1.67 (0.525)
At1m 40 0.45 (0.503)* 40 0.42 (0.5)*
At 3m 40 0.42 (0.5)* 40 0.33 (0.474)*
At 6m 39 0.51 (0.506)* 40 0.3 (0.464)*
At9m 38 1.1(0.508)*t1A 38 0.32 (0.471)*#
Nocturia
Baseline 40 0.87 (0.965) 40 1.2 (1.202)
At1m 40 0.23 (0.422)* 40 0.15 (0.361)*
At 3m 40 0.13 (0.334)* 40 0.13 (0.334)*
At6m 39 0.13 (0.338)* 40 0.12 (0.334)*
At9m 38 0.36 (0.488)* 38 0.13 (0.342)*#
Urgency
Baseline 40 4.7 (0.464) 40 4.67 (0.474)
At1m 40 1.4 (1.37)* 40 1.9 (1.12)*
At 3m 40 1.07 (1.163)* 40 1.45 (1.131)*
At 6m 39 0.97 (1.135)*t 40 1.25 (1.031)*1
At9m 38 2.57 (0.948)*tA 38 1.47 (1.202)*#
uul
Baseline 40 1.67 (1.899) 40 1.8 (2.002)
At1m 40 0.77 (1.073)* 40 0.85 (1.098)*
At 3m 40 0.65 (0.975)* 40 0.65 (0.948)*
At 6m 39 0.67 (0.982)* 40 0.72 (1.085)*
At 9m 38 1.26 (1.171)*11A 38 0.68 (0.162)*#
PVR
Baseline 40 25.75 (12.83) 40 27.4 (15.05)
At1m 40 40.0 (21.42)* 40 47.37 (11.87)*
At 3m 40 39.23 (12.48)* 40 42.00 (10.05)*
At 6m 39 38.88 (12.22)* 40 41.79 (10.77)*
At 9m 38 24.21 (8.58)tA 38 29.21 (11.30)3A#

*significant in intragrou *significant in intragroup comparison to “before intervention”

tsignificant in comparison to “1 month later

tsignificant in intragroup comparison to “3 months later”

Asignificant in intragroup comparison to “6 months later”

#significant in intergroup comparison.

(Paired “t” test was the test of significance)

(N=Number of patients, UUI=Urge Urinary Incontinence, SD=Standard Deviation, PVR=Post Void Residual, M=Month)
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Variables BoNTA 100 BoNTA 200

N Mean(SD) N Mean(SD)
Volume at first desire (mL)
Baseline 40 200 (35.73) 40 199 (35.71)
At3m 40 318 (59.62)* 40 300.2 (44.28)*
At6m 39 309.2 (58.14)* 40 295.5 (40.86)*
At9m 38 246.8 (53.78)*tA 38 291.8 (42.82)*#
Volume at strong desire (mL)
Baseline 40 259 (64.40) 40 260.5 (63.08)
At 3m 40 427.5 (58.78)* 40 407.2 (41.44)*
At 6m 39 417.9 (51.2)* 40 401.2 (38.35)*
At 9m 38 313.1(67.38)*tA 38 392.1 (37.28)*t#
Detrusor pressure (cm H20)
Baseline 40 27.8 (10.12) 40 30.6 (11.09)
At 3m 40 11.1(6.317)* 40 9.25 (3.01)*
At 6m 39 10.6 (5.36)* 40 9.07 (3.22)*
At9m 38 19.2 (7.78)*tA 38 10.42 (3.97)*#
MCC(mL)
Baseline 40 277.7 (75.29) 40 289.2 (70.83)
At 3m 40 439 (55.22)* 40 439(41.24)*
At 6m 39 437.4 (55.36)* 40 438.2 (40.99)*
At 9m 38 350 (69.08)*A 38 430.5 (34.24)*#

*significant in intragrou

p comparison to “before intervention”

1 significant in intragroup comparison to “3 months later”
A significant in intragroup comparison to “6 months later”
# significant in intergroup comparison.

(Paired “t” test was the test of significance)

(MCC= Maximum Cystometric Capacity, N=Number of patients, SD=Standard Deviation, M=Month)

tric capacity and detrusor pressure improved signi-
ficantly (p<0.001) in both groups. The mean values
of urodynamic data at month 9 were significantly
ameliorated (p<0.001) compared to data at months 3
and 6 in group L.

However, in group II, the mean volume at
first desire and at strong desire were significantly
ameliorated (p<0.001) compared to data at month
3 only (Table 4).

Side effects

Early postoperative hematuria was obser-
ved in 6 (4 women and 2 men) patients in group
I and 9 (6 women and 3 men) patients in group
II. During follow-up dysuria was observed in 6 (5
women and 1 male) and 15 (12 women and 3 men)
patients in group I and II respectively. UTI was de-
tected in 3 (2 women and 1 male) and 7 (5 women
and 2 men) patients in group I and II respectively.
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Variables BoNTA 100 BoNTA 200
N Mean(SD) N Mean(SD)
OABSS
Baseline 40 8.85 (2.166) 40 9.35 (1.994)
At1m 40 2.85 (2.537)* 40 3.32 (2.092)*
At 3m 40 2.27 (2.391)*1 40 2.55 (2.417)*t
At 6m 39 2.28 (2.361)*1 40 2.37 (2.518)*t
At 9m 38 5.3 (2.11)*ttA 38 2.6 (2.307)*t#
QoL
Baseline 40 42.7 (8.58) 40 40.8 (6.82)
At1m 40 83.6 (7.54)* 40 82.8 (7.60)*
At 3m 40 72.4 (16.45)*t 40 77.3 (11.67)*t
At6m 39 73.4 (12.21)*¢ 40 77.3 (10.12)*t
At9m 38 68.5 (7.57)*tA 38 77.1 (10.00)*t#

*significant in intragroup comparison to “before intervention”
tsignificant in comparison to “1 month later

tsignificant in intragroup comparison to “3 months later”
Asignificant in intragroup comparison to “6 months later”
#significant in intergroup comparison.

(Paired “t” test was the test of significance)

(N=Number of patients, SD=Standard Deviation, M=Month, 0ABSS=0ver Active Bladder Symptom Score, QoL=Quality of Life)

DISCUSSION

Sacral neuromodulation or surgical blad-
der augmentation were the available options for
treatment of I0AB, however they are highly in-
vasive and have long term complications (10). A
European consensus group gave a grade A recom-
mendation for BoONTA use in IDO (4) and a recent
systematic review suggested that its use for refrac-
tory OAB is well justified (11).

In relation to the aforementioned results,
the current study showed significant improvement
in all clinical symptoms (frequency, nocturia, ur-
gency and UUI) after BoNTA treatment. We ob-
served no significant difference between 100 U
and 200 U at post injection at months 1, 3 and 6.
The 200 U BoNTA dosage demonstrated consistent
improvements till the end of the study and the
significant difference between the study groups
was observed at month 9 after injection. However,
there was a significant amelioration at month 9

when compared to those at months 1, 3 and 6 in
patients who received 100 U except for nocturia.
The response rate and the incidence of side effects
of BoNTA on I0AB are closely related to the dose
(12).

Many investigators reduced the dose of
BoNTA to 100 U and a satisfactory outcome can
still be achieved for IDO due to the high incidence
of side effects after BoNTA injections (7, 11, 13-
15). The continence and the cure rate were respec-
tively 22.9% and 15% by Nitti et al. (16), in the
series by Visco et al. (17) the cure rate was 27%.
In other studies detrusor injections of 200 U yiel-
ded long response duration of 12-15 months (12).
Brubaker et al. (18) reported a mean duration of
efficacy of 370 days of BoNTA 200 U.

The efficacy of a single injection of BoN-
TA toxin over 6 months and the literature suppor-
ted 200 U as the dose most likely to provide this
durability (19-22). Regarding the changes in the
urodynamic parameters after BONTA injection, we
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found that the bladder capacity returned gradu-
ally, however the maximum effect on significant
increase in cystometric capacity was observed at
month 3 after treatment in both groups. Although
BoNTA remained therapeutically effective up to 6
months, the effect reduced significantly in group I
with time till the end of the study.

Doses ranging from 50 U to 300 U showed
significantly greater improvement in symptoms of
frequency, urgency, and Ul as well as in urodyna-
mic measures in the active-treatment arms with
BoNTA doses of at least 100 U (18, 19, 23). Regar-
ding the optimal BoNTA dose, one study sugges-
ted minimal added benefit above 150 U, (19) and
a Class III study comparing 100 U vs. 150 U failed
to demonstrate any differences between the two
doses (14).

The number of adverse events was lower
than the one observed by others. In this study,
none of the patients developed urinary retention
or significant elevation of post-void residual urine
(PVR>100 mL) following injection. Many studies
of BoNTA for IDO reported a 24-43% incidence of
transient urinary retention requiring CIC and also
reported a 32-72% incidence of a large PVR and
difficulty in urination (24-28). Although a large
PVR and chronic urinary retention remain obs-
tacles for the wide use of BoNTA in treatment of
refractory DO, no factors predicting these adverse
effects have been found (7). Bauer et al. (29) have
specifically looked at adverse events after injec-
tion of 100 U, 200 U and 500 U of BoNTA by
using a patient questionnaire, but he concluded
the higher doses of the toxin led to higher rates of
adverse events.

We observed mild hematuria which was
procedural related and resolved conservatively. In
the series by Kuo et al. (22) the hematuria was up
to 7.8% and 3.6% in the series by Chapple et al.
(15). In the current study, dysuria was increased
in group II. Previous studies also reported dysu-
ria in 5.8% (15), 4% (30) of patients that received
100 U whereas; it was 33% for 200 U (31). On the
other hand, many series did not notice this adver-
se effect (12, 14, 18, 20, 26, 27).

This study revealed more cases of UTI in
group II; all cases received proper antibiotics and
analgesics, which was comparable with others in

which the rate of UTI ranged from 13% to 44%
(14, 15, 18, 22, 23, 32) and this was related to cle-
an intermittent self catheterization (CISC).

Our study is not without weaknesses; firs-
tly, this study was done without a control arm.
Secondly, it still represents a small number of pa-
tients. Finally, from the previous data we claim
that further studies will be needed to confirm
the effectiveness of 100 U and 200 U doses. They
might also consider evaluating the efficacy and
tolerability of repeated injections of BoNTA to
optimize the risk-benefit ratio. This would help
to introduce BoNTA as a treatment of choice in
patients with refractory I0AB.

CONCLUSIONS

A single-injection procedure of 100 U or
200 U BoNTA is an effective and safe treatment
for patients with IOAB who failed anticholinergic
regimens. Following the procedure, OABSS and
QoL were improved for 6 months; 100 U injections
seemed to have comparable results with 200 U. At
month 9 there was a significant difference towar-
ds 200 U with more incidence of adverse events.
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ABSTRACT

Objectives: To evaluate the expression of sphingosine kinase 1 (SPK1) in the bladder
wall in patients with neurogenic lower urinary tract dysfunction and its association
with clinical, urodynamic and pathological features.

Materials and Methods: The expression of SPK1 was studied in bladder wall specimens
obtained from cystectomy using immunohistochemistry in ten patients with spinal
cord injury (n=8) or multiple sclerosis (n=2) with urodynamically proven neuropathic
bladder dysfunction, and in controls (n=5). Inflammation and fibrosis were analysed
with histological criteria and SPK1 expression was determined by individual immuno-
histochemical staining.

Results: Significant increased SPK1 urothelial immunoreactivity was shown in patients
compared to control group (p=0.03). By contrast, SPK1 immunoreactivity in patients
was significantly decreased in the sub-urothelium, muscles and nerves, p=0.02; 0.01
and 0.003, respectively. Patients with neurogenic detrusor overactivity (NDO) had hi-
gher SPK1 urothelium expression than those without any DO (p=0.04).

Conclusions: SPK1 is expressed in the human bladder wall, specifically the urothelium,
in bladder specimens from patients with NDO. The role of SPK1 in the pathophysiology
of NDO needs further elucidation.
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INTRODUCTION

Lower urinary tract dysfunction (LUTD) is
common following neurological disorders such
as spinal cord injury and multiple sclerosis. The
commonest manifestation is an overactive bladder
syndrome, characterized by urinary urgency, fre-
quency and urge incontinence due to neurogenic
detrusor overactivity (NDO). One pathophysiologi-
cal hypothesis is an increase in afferent input from
the bladder where nonadrenergic noncholinergic

mechanisms become predominant (1). A shift from
A delta-fibers to abnormal C-fibers activity is also
observed. There is good evidence that the main
transmitter contraction is ATP and that nitric oxid
(NO) is responsible for the main part of inhibitory
NANC responses (2). However, the mechanisms of
altered excitability are not totally understood and
the role of many others substances such as neuro-
peptides need to be fully established.

Sphingosine 1-phosphate (S1P) is a bio-
active sphingolipid that is known to mediate di-
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verse cellular mechanisms such as apoptosis and
proliferation. These effects have been attributed
to specific G protein-coupled receptors, namely
S1P , (3). In addition to its role in tumour pro-
liferation and immunity, S1P plays an essential
role in smooth muscle (3). Sphingosine kinase
(SPK) 1 is one of the two major enzyme isoforms
which converts sphingosine to S1P via reversible
phosphorylation. In rabbits it has been reported
that S1P was involved in the regulation of detru-
sor contractions (4, 5). In an overactive bladder
rat model, greater S1P expression associated with
Rho-kinase expression was noted, suggesting a
role for the S1P/SPK signalling pathway in this
condition (6).

To date, bladder SPK1 expression has ne-
ver been studied neither in people without any
bladder disease nor in human with neuropathic
bladder. Our aim was to study SPK1 bladder wall
expression in the human neuropathic bladder
dysfunction and to determine whether it was as-
sociated with a type of bladder dysfunction.

Table 1 - Clinical and urodynamic data of the patients group.

MATERIALS AND METHODS

Between September 2011 and June 2012
a total of 10 patients (6 females, 4 males) un-
derwent total cystectomy and urinary diversion
in our institution. The 10 patients suffered from
neurogenic LUTD due to spinal cord injury (n=8)
and multiple sclerosis (n=2). The indication of
surgery was failure of conservative treatment
resulting in refractory urinary incontinence,
recurrent urinary tract infections and renal im-
pairment and the inability to perform clean in-
termittent self-catheterisation (Table-1). Urinary
diversion was through an ileal conduit in all ca-
ses. No postoperative complication was observed.
All patients signed a consent form allowing us to
do research in the bladder specimen and the local
ethic committee approved the collection. Control
bladder specimens (n=>5) were obtained from ca-
daveric donors without any neurologic diseases
or lower urinary tract symptoms (Table-2). All
patients provided informed consent and the stu-

Patient Clinical data USP score Urodynamic data
Sex  Age  Affection Duration Drainage Treatment Complications Incontinence OAB Low stream  BC DO
(F/H) (years) (MS/SCI) (years)  (IC/SC) (AOT/IBT) (OAS/RUI/RI)  (score/9)  (score/15)  (score/9)  (L/N)  (Y/N)
1 F 36 MS 39 IC AOT UI/RUTI 3 6 9 N Y
2 H 55 SCI 16 SC AQT/IBT ul 5 15 9 L N
3 F 68 SCI 15 SC AQT/IBT UI/RUI 4 0 2 N Y
4 H 73 Sl 7 SC AOT/IBT RUTI/RI 3 5 7 L N
5 H 42 SCI 14 SC IBT RUTI/RI 1 4 9 N N
6 F 50 SCl 10 SC AOT UI/RUTI 9 20 3 N N
7 F 42 SCI 13 SC IBT ul 1 2 9 N Y
8 H 33 SCl 10 SC AOT UI/RI 9 13 0 N Y
9 F 59 MS 23 SC AQT/IBT UI/RI 2 6 9 L Y
10 F 47 SCI 20 IC IBT RI 0 5 9 L N

MS = Multiple Sclerosis; SCI = Spinal Cord Injury; IC = Indwelling catheter; SC = Supra pubic catheter; AOT = Antimuscarinic Oral Therapy; IBT = Intravesical Botulinium
Toxin Injection; Ul = urinary incontinence; RUTI = Recurrent Urinary tract Infections; Rl = Renal Impairment; USP score [7] = Urinary Symptom Profile score; OAB =
Overactive bladder; BC = Bladder Compliance; L/N = Low/Normal; DO = Detrusor Overactivity
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Table 2 - Clinical data of cadaveric donors.

Control Sex Clinical data
(F/H) Age Neurologic disease Cause of death
(years) (Yes/No)
1 F 48 No Stroke
2 H 62 No Acute Myocardial Infarction
3 F 55 No Cardiac Insufficiency
4 H 79 No Stroke
5 F 66 No Acute Myocardial Infarction

dy was approved by the ethic committee and by
the French transplantation agency (Agence de
Biomédecine).

Preoperative evaluation

Before surgery, patients had a clini-
cal and urodynamic evaluation. Lower urinary
tract symptoms were assessed using the Urinary
Symptoms Profile® questionnaire (7). Urodyna-
mic evaluation was performed according to the
ICS recommendations (8, 9).

Histological examination

From each bladder, 4 full-thickness blad-
der samples were harvested respectively from the
dome, the two lateral faces and the trigone using
a punch-biopsy device (Visipunch®, 8mm, Huot
Instruments®, Menomonee Falls, WI, USA) and
were fixed in 4% paraformaldehyde. Histological
sections of 4pm were hematoxylin-eosin stained.
Pathologist examination consisted in scoring
lymphocytic and plasma cell inflammatory in-
filtration and fibrosis and according to severity
was graded as moderate (+), mild (++) and severe
(+++) respectively (10).

Immunochemistry

All sections were deparaffinised, hydrat-
ed, boiled with 10mmol/L of citrate buffer (pH 6)
for 30 min, pretreated with 0.3% H202 for 5 min.
Then, in moist chamber at room temperature the
slices were pre-incubated in PBST (Phosphate
Buffered Saline 0.1%Triton) for 3x2 min and in-
cubated with the primary antibody (polyclonal
anti-SpK1 Ab diluted 1:50, Abcam™, London,

United Kingdom) for 2h. All sections were incu-
bated 30 min in secondary antibodies coupled
with Horse Radish Peroxydase (Dako EnVision™
FLEX HRP, Carpenteria, CA USA). Immuno-la-
belling was revealed by 3’ di-amino benzidine.
At the end, slices were incubated in 5min hema-
toxylin to show tissue morphology. Between each
step sections were washed in Phosphate Buffered
Saline Triton X100. Specimens were analysed
with Axiophot® microscope with magnification
100 (Zeiss, Germany) by two independent ob-
servers in a “double person blind test” and they
were scored using an arbitrary intensity scale:
negative (0), faint/equivocal (+), moderate (++)
or strong (+++) as previously used by Aposto-
lidis (10). Percentage of each field was taken into
consideration and mean value was calculated for
each slide and afterwards for each case.

Statistical analysis

The two-sided Fisher’s exact t-test was
used to compare the distribution of qualitative
variables. Student’s t-test was used to compare
means between groups. For immunochemistry
studies, the relationship between urodynamic
data and staining intensities was analysed by the
two-sided Fisher’s exact t-test. Statistical signifi-
cance was set at a p value<0.05.

RESULTS

Five patients (50%) had NDO and 4 had
low bladder compliance. Clinical and urodyna-
mic data are summarized in Table-1.
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HISTOLOGICAL EXAMINATION Figure 2 - SPK1 urothelial expression.
No specimen displayed malignancy. In-
. . . 2.59
flammatory lymphocytic/plasma cell infiltration *
was observed in all patients specimen with pre-
dominance in the deep layers of the bladder wall. S _ 201
Mild or severe muscular infiltration was observed 28
in three cases. A significant degree of fibrosis was 95’_ g
identified in the patients compared to controls, 3 2 1.59
p<0.01, predominantly in the detrusor layer. There K =
were no significant differences in inflammation or £ _
fibrosis in the patient group regarding age, aetio- g € 17
logy and bladder localization. g g
S 054
Immunochemistry
Significantly increased SPK1 urothelial
immunoreactivity was noted in patients (Figures 1 0.0 T

and 2) as compared to controls (p=0.03). Whereas
SPK1 immunoreactivity was significantly decre-
ased in the sub-urothelium, muscles and nerves Sphingosine Kinase 1 (SPK1) expression is significantly increased in the
as compared to controls, p=0.02; 0.01 and 0.003, urothelium layer of patients as compared to controls, p=0.03.* p<0.05.

Controls Patients

Figure 1 - Microscopic features of Sphingosine Kinase 1 expression.
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Transverse sections after immunochemistry reactions (Dako EnVision™ FLEX HRP, Carpenteria, CA USA). Magnification X40; scale bar=100pm.
A) Patient with neuropathic bladder dysfunction. Significant increase in SPK1 expression is observed in the urothelium layer (arrow). B) Control bladder.
Homogeneous expression of the Sphingosine Kinase 1 (SPK1).
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respectively. SPK1 expression was homogeneous
throughout the whole bladder in the control group
(Figure-1). A significant increased in SPK1 immu-
noreactivity was identified in the urothelium layer
of patients with DO, p=0.04 (Figure-3).

DISCUSSION

The purpose of this study was to charac-
terize the expression pattern of SPK1 in neuro-
genic LUTD. To our knowledge, this is the first
time SPK1 expression has been demonstrated in
human bladder tissue from patients with neuro-
pathic bladder dysfunction. Increased expression
was demonstrated in the urothelium, higher in pa-
tients with NDO as compared to patients without
NDO. We confirmed also the increase in bladder
wall fibrosis of patients affected by NDO which
is consistent with results previously reported by
Comperat et al. (11).

Recently, animal studies have attempted to
understand the role of the SPK1/S1P pathway in the
lower urinary tract. Watterson (4) found that S1P

Figure 3 - SPK1 expression and detrusor overactivity.
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Sphingosine Kinase 1 (SPK1) expression in bladder wall specimen of patients
suffering from neuropathic bladder dysfunction. There was a significant
increase in SPK1 immunoreactivity in the urothelium layer of patients suffering
from detrusor overactivity (DO), p=0.04.* p<0.05

could contract rabbit detrusor and suggested a role
of dysregulation of SPK1/S1P signalling in overac-
tive bladder. S1P induced contraction was dependent
on stretch and intracellular calcium. It was of inter-
est that S1P was supposed to regulate calcium chan-
nels in an S1P receptor-independent manner (4).

Sandhu et al. (12) demonstrated the pres-
ence of S1P receptors in the bladder wall of female
rat and found regional heterogeneity in its expres-
sion. They suggested that the significance of ex-
pression variation in the lower urinary tract could
have functional and clinical involvements. They
proposed this pathway as a possible therapeu-
tic target. They demonstrated that S1P mediated
smooth muscle contraction but didn’t hypothesize
a mechanism of inducing contraction.

In a model of overactive bladder in rat,
Aydin et al. (6) reported that S1P signalling path-
way was significantly up-regulated in association
with overexpression of Rho kinases and they hy-
pothesised that S1P-induced bladder overactivity.
These findings may suggest that S1P modulates
detrusor contraction through a Rho-kinase signal-
ling pathway in overactive bladder.

The link between S1P and NDO is still un-
clear. SPK activity is known to be stimulated by
agonists of various G protein-coupled receptors as
well as by depolarization-induced calcium entry
(13). SPK activation may in turn activate calci-
um sensitizing mechanisms, such as Rho-kinase
signalling pathway (6), which lead to increased
myosin light chain phosphorylation and detrusor
contraction. Interestingly, FTY720-phosphate, an
agonist for all S1P receptors except S1P, induced
distinct contraction properties (4). The link be-
tween S1P and detrusor contractions may involve
others underlying mechanisms. S1P could act as
a second messenger or interact with neurotrans-
mitters or neuropeptides. In vascular muscles,
S1P modulates muscle contraction either directly
on S1P specific receptors or indirectly after being
generated inside the cell (14).

Although no human data concerning SPK1
in the neuropathic bladder are available, a recent
study (15) reported for the first time the presence
of SPK1 and S1P receptors in the human bladder.
mRNA profiling was performed on the cell lines of
native human urothelium and demonstrated the
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expression of the two SPK isoforms SPK1, SPK2
and related receptors S1P . No data was available
concerning regional distribution and patients with
neurological disorders.

Recently the urothelium has emerged more
as an integrator of sensory inputs and outputs in
the bladder wall than a passive barrier (16, 17).
In NDO, urothelial cells exhibit “neuron like”
properties that allow them to respond to various
stimuli. They are believed to release many sub-
stances including acetylcholine, ATP, nitric oxide,
neural growth factor and prostaglandins that can
affect smooth muscle, interstitial or immune cells
but that can also modulate the activity of afferent
nerves (18). Recently, non-adrenergic, non-cho-
linergic, non-prurinergic contractions of detrusor
were found in the porcine urothelium with lamina
propria (19). The neurotransmitter responsible for
this is still unknown. As we found a significant
increase in SPK1 immunoreactivity in the urothe-
lium as compared to control group, a potential
role of S1P in this pathway cannot be excluded.

In the same way, the significant increase in
SPK1 immunoreactivity in the urothelium of patients
with DO as compared to patients without DO suggests
that S1P/SPK signalling may play a role in human
detrusor overactivity. Further studies are needed with
a larger sample to confirm these findings.

The understanding of the underlying me-
chanism of lower urinary tract dysfunction is
crucial for effective management of patients with
neuropathic bladder dysfunctions. The possible
involvement of SPK1/S1P pathway in human
bladder dysfunction and the pathogenesis of de-
trusor overactivity open up a potentially novel
approach to managing neurogenic LUTD. Of late,
drugs modulating the SPK1/S1P pathway have
been studied as disease modifying treatment in
multiple sclerosis, namely the monoclonal anti-
body (Sphingomab® (20) and an oral S1P recep-
tor modulator, fingolimod (21), and it would be
of clinical relevance to assess the impact these
drugs may have on LUTD.

The main limitation of our study was the
relatively small number of tissue samples that were
studied. Whilst the nature of LUTD was established
in the patient group, control tissue was obtained
from cadaveric donors for whom no investigation

assessing bladder dysfunction was done. Lastly,
S1P expression was demonstrated only by immu-
nohistochemistry and was not confirmed using
mRNA profiling. Nevertheless, our study suggests
that SPK1 is expressed in the human bladder wall,
specifically the urothelium, in bladder specimens
from patients with NDO and additional studies are
needed to confirm the role of SPK1/S1P pathway
in the model of overactive bladder and a larger
study is required to confirm these results and to
further understand the role of this pathway in the
pathogenesis of detrusor overactivity.

We investigated for the first time in a pros-
pective study SPK1 expression in the human bla-
dder wall and in patients suffering from neuropa-
thic bladder dysfunction. A significant increase in
its expression in the urothelium was found in all
patients and it was higher in patients with detru-
sor overactivity. These findings suggest that SPK/
S1P pathway may be involved in the neurogenic
pathological detrusor contraction mechanisms.
Functional role of SPK1 is still to be confirmed.
Further experiments with a larger number of pa-
tients are required to confirm highlight-underlying
mechanisms. Moreover the expression in patients
with idiopathic detrusor overactivity should be
addressed and its level compared to patients with
neurogenic detrusor overactivity.
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ABSTRACT

ARTICLE INFO

Purpose: To analyze the interaction between the cellulose exopolysaccharide (CEC) and
urethral tissue when used as a pubovaginal sling.

Materials and Methods: Forty Wistar rats were divided into four groups. In groups A
and B the cellulose exopolysaccharide (CEC) was implanted around the urethral tissue
(bladder neck below the upper margin) and the rats were sacrificed at 30 and 90 days.
Similar procedure was used in groups C and D using a polypropylene mesh. After sacri-
fice bladder and urethra were sent for histological analysis. The histological parameters
(inflammatory reaction) by evaluated by quantitative analysis. For collagen deposition
analysis it was used stereological method.

Results: The cellulose exopolysaccharide (CEC) was inert and well preserved at the
implanted region at the time of examination. Morphologic alterations were not found
at the CEC implant but some reactions of foreign body type were observed at the ad-
jacent structures. In some areas a process of neovascular formation was observed. Ste-
reological analysis at the suburethral area showed a significant difference in collagen
presence in favor of CEC.

Conclusions: The CEC implant showed adequate results when used as a suburethral
sling with good integration to the host tissue, preserving its architecture.
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INTRODUCTION

Urinary incontinence affects millions of wo-
men in the World. It is estimated a prevalence ran-
ging from 10 to 52% of the adult population (1).

Many surgical procedures have been pro-
posed for the treatment of female SUL Pubovaginal
slings have shown good efficacy with satisfactory re-
sults in the long term follow-up (2). Autologous fas-
cia has been widely used and became the treatment
of choice for many women suffering from SUI (2, 3).

The use of tension-free vaginal tape (TVT) started a
new era of the use of heterologous materials which
simplifies the procedure and decreases morbidity (4).

Several synthetic materials including poly-
propylene and polytetrafluorethylene (PTFE) have
been used with this purpose despite the higher risk
of infection and erosion (5, 6).

The cellulose exopolysaccharide has de-
monstrated effectiveness in different areas of sur-
gery, acting as a conductor and inducing the hea-
ling process (7, 8).

1148



IBJU | EXPERIMENTAL USE OF A CELLULOSIC BIOPOLYMER 1IN THE TREATMENT OF STRESS URINARY INCONTINENCE

In the present study we evaluated the inte-
raction of the cellulose exopolysaccharide (CEC) with
urethral tissue when used as a pubovaginal sling.

MATERIALS AND METHODS

Forty female Wistar rats with weight ran-
ging from 215 to 297g were used in the present
study. They were divided into 4 groups of 10. Two
groups (A and B) were submitted to the implant of
CEC that had 5cm in length and 0.3cm in width
and groups C and D received the polypropylene
mesh with the same dimensions. In both cases the
surgical implantation occurred below the bladder
neck with tension free fixation at the rectus mus-
cle fascia (Figure-1).

Animals in subgroups A and C were sa-
crificed 4 weeks after the implant and animals in
subgroups B and D after 12 weeks in order to eva-
luate tissue reaction and integration to the host.
Bladder, urethra and abdominal musculature were
removed as a single block keeping their anato-
mic relationship. The whole block was preserved
in buffered 10% formalin for 15 days after which
was processed for histological analysis.

Histological slides (5 microns) were pro-
cessed using Haematoxilin-Eosin (HE) staining
to evaluate inflammatory reaction. The following
criteria were used for this purpose: (1) Absent: no
inflammation or less than 5% at the analyzed area;
(2) Slight: inflammatory reaction between 5 and
25%; (3) Moderate: Inflammatory reaction betwe-
en 25 and 70%; (4) Intense: over 70% of the stu-
died area. Collagen quantification was performed

through stereological analysis and the slides were
stained by Picrosirius red. Samples were analyzed
by the same pathologist using 40X magnification.

Numeric variables were expressed by central
tendency and dispersion. Kruskal-Wallis test was
used to express continuous variables and Chi Square
for categorical variables. The significance level to re-
ject the nullity hypothesis was 5% (p<-0.05).

This research followed the rules of the expe-
rimental ethics code and the animal protecting laws
practiced in Brazil. This study was approved by the
Ethics Committee for animal study of the Institution.

RESULTS

No postoperative surgical complication
was found in all animals. During sacrifice no
atypical tissue reaction was observed as a conse-
quence of the use of both materials. No fistula or
abscess was found. Macroscopically, a good incor-
poration was observed (Figure-2).

Microscopically the subaponeurotic area
showed intense inflammatory reaction in both
groups with a significant presence of polymor-
phonuclear neutrophils in the analysis after 4 we-
eks. No atypical formation was observed.

The same analysis performed in animals
sacrificed at 12 weeks showed a slight increase in
collagen deposition at the subaponeurotic area in
animals receiving CEC as compared to polypropyle-
ne mesh (25.90% vs 22.30), p=0.21 (Figure-3).

Stereological analysis at the suburethral area
showed a significant difference of collagen presence
in favor of CEC (58.60% vs 28.10), p=0.003.

Figure 1 - Surgical technique of implantation showing dissection of the urethra (A), positioning of the CEC
at the suburethral space (B) and fixation to the abdominal wall (C).
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Figure 2 - Demonstration of polypropylene (A) and CEC (B) in situ at 120 days sacrifice. Adequate incorco-

poration to the implanted area.

Figure 3 - Analysis of collagen deposition in the suburethral space. Comparison hetween the hiomaterials.
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*p<0.05.

The inflammatory reaction induced by
CEC sling showed an intense proliferation of
polymorphonuclear cells even in the late phase.
Some angiogenesis with discrete neovasculari-
zaton penetrating the new material was found.
No capsule formation was found around the
CEC implant (Figure-4).

The qualitative analysis concerning in-
flammation and the degree of necrosis in groups
B and D in both suburethral and subaponeurotic

Material estudado

regions showed similar results. The polypropyle-
ne group showed less inflammatory reaction than
CEC in the suburethral area.

DISCUSSION

The inflammatory reaction from a synthe-
tic material in an animal model represents an im-
portant step in the evaluation of its future use in
clinical trials. Several materials have been used as
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Figure 4 - CEC Sling in the suburethral space (red arrow) (HE, 40X).

slings in the treatment of SUI and at the present
polypropylene mesh is incorporated to various in-
dustrial mechanisms that are currently in clinical
use (3, 5, 6, 9). The main reason to study a new
material such as CEC is its physical properties
and biocompatibility as well as the fact of being
produced from a renewable material such as su-
garcane sub product.

The cellulosic exopolysaccharide (CEC)
has already been tested concerning cytotoxicity
which has been evaluated through the adhesion
index, nitric acid production and cellular viabili-
ty of alveolar macrophages. These tests have been
done in rats and no toxic reaction was found in
the cell culture. There was also a high compa-
tibility level in three cytotoxicity studies (10)
which follow the recommendations of the Food
and Drug Administration (FDA) that states that
implantable medical devices and their consti-
tuents should not produce adverse reactions both
locally and systemically, have no carcinogenic
effect and produce no harm to the reproductive
system and development (11).

CEC presents satisfactory physical pro-
perties such as elasticity, resistance to traction

and flexibility allowing easy modulation in di-
fferent shapes including the possibility of using
as a sling. In an independent study in rats poly-
propylene mesh and CEC were implanted into
the peritoneum and demonstrated that there was
incorporation of both bio prosthesis without the
presence of exudates and fistulas (12).

There is growing concern among surge-
ons using different types of industrial materials
specially related to the risks of erosion, infection
and biocompatibility status (5, 6, 13). In the ear-
ly phase of the present study it was observed
a high level of granulocytes infiltration as well
as the presence of fibroblasts. These findings re-
present typical aspects of tissue repair involving
the vascularization process. In this phase there
is activation of the coagulation, platelets aggre-
gation that involves its invasion by neutrophils,
monocytes, macrophages and fibroblasts. This
phenomenon is known as chemotaxis (13). The
centripetal migration of endothelial cells in the
area of the CEC implant interferes in the angio-
genesis process justifying tissue remodeling and
the integration of this new material in the subu-
rethral area.
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Microscopic analysis of the suburethral
area showed a significantly elevated amount of
collagen (30.5%) in the group that used CEC im-
plant as compared to the control group. Erosion
related to the use of the material was not found.
A greater collagen deposition was observed in
the suburethral region for both groups of mate-
rials when compared to subaponeurotic area.

This significant increase in collagen den-
sity is probably related to the interaction be-
tween cytokines and cells related to the healing
process. Early research conducted to evaluate the
biomechanics characteristics of CEC membrane
demonstrated that after implantation there is an
increase of its resistance to traction associated
to the tissue integration. This phenomenon may
represent a relevant point in favor of the incre-
ase of maintenance of continence rates when in
clinical use (14).

In the present study a more intense in-
flammatory reaction was found at the subure-
thral area when compared to the control group
in the 12 weeks group but this was not associated
with urethral erosion.

Tissue reaction of polypropylene sling was
studied in three different types of mesh which are
different in relation to the structure and size of
the pores (15). Other studies emphasize the role of
these pores in allowing the filling with connective
tissue, migration of immunocompetent cells and
angiogenesis (16). Macroporous materials present
greater molecular permeability and consequently
allow quicker fibrinous fixation. They work as a
biologic glue preventing the accumulation of se-
cretions (2).

Histological analysis demonstrates a de-
crease in inflammatory reaction and fibrosis when
a larger porous material is used as a sling. On the
other hand lower porosity materials tend to facili-
tate capsule formation. This phenomenon did not
occur with the CEC membrane.

More recently, small intestine submucosa
(SIS) has been introduced as an option to be used as
a sling in the treatment of SUL This material is an
acellular matrix that is produced from the intestinal
submucosa of pigs. It is composed of collagen, gro-
wth factors, glycosaminoglycan and glycoprotein.
The porosity is described as microscopic (17, 18).

Due to its composition SIS is infiltrated by
the host cells that quickly proliferate and result
in regeneration of local tissue in a well organized
way. The authors concluded that there was com-
plete absorption of the sling material due to the
exceptional biocompatibility (18). Incontinence
recurred in all patients probably due to the ma-
terial absorption and loss of urethral support. Al-
though no clinical study has proven this idea it
is theoretically hypothesized that materials to be
used with this purpose must stay in situ for a mi-
nimum of 12 weeks.

CEC was not affected by the degradation
process and no acute complications such as abscess
formation or extrusion or fistulas related to the im-
plantation of this material. We believe that the pre-
sence of collagen coating the suburethral mucosa
may be responsible for the preservation of this tis-
sue architecture and viscoelastic characteristics (12,
14). This suburethral support probably reduces the
risks of erosion which is one of the main compli-
cations associated with the use of synthetic slings.

It is important to emphasize that the ob-
jective of the present research was not to evalu-
ate the functional properties of the CEC implant
since no tension was applied over it. The absence
of suburethral erosion and reduced inflammatory
reaction as well as the tendency for incorporation
in the long term as demonstrated by the angioge-
nesis process may be the most important features
to be taken in account.

CONCLUSIONS

The CEC implant was shown to be appro-
priate when used as a suburethral sling in rats.
Adequate integration to the host tissue and preser-
vation of its architecture were the main findings
of the study. The utilization of CEC may be con-
sidered as an ideal material to be used as a sling
but the impact of its use in clinical practice still
has to be tested.
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ABSTRACT ARTICLE INFO

Purpose: The robot-assisted approach to distal ureteral reconstruction is increasingly  Key words:

utilized. Traditionally, the robot is docked between the legs in lithotomy position resul-  Video-Assisted Surgery;

ting in limited bladder access for stent placement. We examined the use of side docking  Ureter; Reconstructive Surgical
of the daVinci robot® to perform distal ureteral reconstruction. Procedures

Materials and Methods: A retrospective review of distal ureteral reconstruction (ure-
teral reimplantation and uretero-ureterostomy) executed robotically was performed at
a single institution by a single surgeon. The daVinci robotic® Si surgical platform was
positioned at the right side of the patient facing towards the head of the patient, i.e.
side docking.

Results: A total of 14 cases were identified from 2011-2013. Nine patients underwent
ureteral reimplantation for ureteral injury, two for vesicoureteral reflux, one for ure-
teral stricture, and one for megaureter. One patient had an uretero-ureterostomy for
a distal stricture. Three patients required a Boari flap due to extensive ureteral injury.
Mean operative time was 286 minutes (189-364), mean estimated blood loss was 40cc
(10-200), and mean length of stay was 2.3 days (1-4). Follow-up renal ultrasound was
available for review in 10/14 patients and revealed no long-term complications in any
patient. Mean follow-up was 20.7 months (0.1-59.3).

Conclusion: Robot-assisted laparoscopic distal ureteral reconstruction is safe and effec-
tive. Side docking of the robot allows ready access to the perineum and acceptable
placement of the robot to successfully complete ureteral repair.

Int Braz J Urol. 2015; 41: 1154-9

Submitted for publication:
November 18, 2014

Accepted after revision:
August 20, 2015

INTRODUCTION

Laparoscopic techniques for ureteral reim-
plantation and reconstruction continue to grow.
The technique and efficacy of the laparoscopic
ureteral reimplantation has been well described
(1-3). However, creating a non-refluxing urete-
ral reimplantation laparoscopically is technically
very difficult, and has translated into poor adop-
tion of the technique. With the introduction of

the daVinci Surgical System® (Intuitive Surgical,
Sunnyvale, CA) minimally invasive surgery has
now allowed surgeons to accomplish increasingly
complex procedures with a shorter learning curve
and better efficacy (4).

Classically, the position of a robotic-assis-
ted laparoscopic ureteral reimplantation is descri-
bed by placing the patient in lithotomy position
followed by steep Trendelenberg position and then
the robot is docked between the patient’s legs.
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This position, however, results in limited access to
the bladder for retrograde placement of a urete-
ral stent. Previously, side docking of the daVinci®
robot has been described for various gynecologic
surgeries (5, 6) as well as for performing a radi-
cal prostatectomy (7). We present an alternative
docking position which simplifies surgical set-up,
allows ready access to the bladder for stent place-
ment and may ultimately lead to shorter operating
time without compromising surgical technique.

MATERIALS AND METHODS

Retrospective chart review was performed
on all patients of the senior author’s who underwent
robotic assisted laparoscopic ureteral reconstruction
(i.e. ureteral reimplantation and uretero-ureteros-
tomy) utilizing a side docking position.

Preoperatively, all patients were evaluated
with retrograde pyelograms, except those with ve-
sicoureteral reflux (VUR) who were imaged with
voiding cystourethrograms. Preoperative manage-
ment included ureteral stenting or nephrostomy
tube placement for patients with ureteral injury
or stricture, and observation or deflux in patients
with VUR. Routine preoperative labs, including
serum creatinine and urinalysis, were obtained in
all patients.

All operations employed the daVinci ro-
botic Si surgical platform® (Intuitive Surgical,
Sunnyvale, CA), with the robot docked on the
patient’s right side parallel to the operative Ta-
ble, e.g. “side docked” (Figures 1 and 2) (8). The
patient was positioned in dorsal lithotomy posi-
tion atop a memory foam pad to resist sliding, and
legs were placed in yellow fin stirrups. The patient
was then placed in a Trendelenberg position. The
trocar placement did not differ significantly from
traditional docking positions; we utilized an um-
bilical port for camera placement and the robotic
ports were placed 8 to 10cm apart and triangula-
ted about the camera port with adjustments made
to avoid the anterior superior iliac spine.

Ureteral reimplant performed for VUR uti-
lized the non-refluxing Lich Gregoire method (9).
The ureter was identified and dissected towards
the bladder until its attachment to the bladder was
visualized. The detrusor muscle was divided from

Figure 1 - daVinci robotic Si surgical platform port placement.

Figure 2 - Side docked position.

Robot

Smm

O
mucosa. A suture was used to advance the urete-
ral orifice caudally towards the bladder neck. The
ureter was then tunneled atop the bladder muco-

sa and the muscle closed atop the ureter. Ureteral
reimplant executed for ureteral injury, stricture, or
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megaureter employed the Le Duc technique (10).
The ureter was mobilized and introduced into
the bladder through a short transmural channel
in a nonrefluxing fashion. Distally, the ureteral
end was widely spatulated and resulted in a distal
ureteral plate that was fixed to the bladder mu-
cosa, while the non-spatulated ureter remained
unfixed. In all patients, ureteral stents and ure-
thral Foley catheter were placed in a retrograde
fashion during the procedure and Jackson-Pratt
drains placed at the end of the operation.

Patients were postoperatively evaluated in
the office setting approximately three to six weeks
after the operation, with cystoscopy and stent re-
moval. Additional follow-up with in-office renal
ultrasound was scheduled at three months after
surgery and yearly thereafter to assess the repair.

We collected the following demographic
and procedural data from the electronic medical
records of all patients: age, gender, body mass
index (BMI), American Society of Anesthesio-
logists (ASA) score, estimated blood loss (EBL),
indication for surgery, operative time, time from
ureteral injury, laterality of the operation, and
intraoperative complications. Operative time was
defined as time from start of incision to cessation
of anesthesia.

Early postoperative outcomes were also
extracted from the electronic medical record, in-
cluding hospital length of stay (LOS). Postopera-
tive complications were defined using the Clavien
grading system (11). Office notes were reviewed
for results of in-office renal ultrasound. We asses-
sed change in renal function by comparing preo-
perative and postoperative serum creatinine (sCr)
using a paired-sample Student t test. Statistical
significance was defined as p<0.05.

RESULTS

From March 2011 to September 2013 a to-
tal of 14 patients (13 female, 1 male) with a mean
age of 39 years were identified and included in the
study group. Indications for the procedure inclu-
ded ureteral injury during primary hysterectomy
in 9 patients, vesicoureteral reflux in 2 patients,
congenital stricture in 2 patients and megaureter
in 1 patient. Demographic data is listed in Table-1.

Operative and postoperative data are listed
in Tables 1 and 2. Mean operative time was 286
minutes (189-364 minutes) and mean EBL was
40.0cc (10-200cc). All the procedures were com-
pleted by the side-docking method without the
need for re-docking. There was one intraoperati-
ve complication: a contralateral ureter was erro-
neously reimplanted and required reoperation and
reimplantation of the correct ureter. All surgeries
were completed without conversion to open or the
need for re-docking. There was a single postope-
rative Clavien grade I complication (postoperative
fever).

Mean length of stay was 2.3 days (1-4
days). Creatinine was available for analysis in 12
of 14 patients. The difference between preoperati-
ve and postoperative sCr was not statistically sig-
nificant (p=68). Follow-up renal ultrasound was
available for review in 10 out of 14 patients and
demonstrated no evidence of complications in any
patient.

DISCUSSION

Ureteral reconstruction can be accompli-
shed using a variety of open procedures and has
been described in the urologic literature with ex-
cellent long-term outcomes. However, open sur-
gery is associated with more blood loss, postope-
rative pain, and longer lengths of hospital stay (2).
The introduction of the daVinci robotic system®
has changed the landscape of minimally invasive
surgery. Despite the higher operating costs, longer
setup, and loss of tactile feedback of the current
robotic system, the benefits of a three-dimensio-
nal field of vision, increased degrees of freedom of
movement, tremor elimination, and motion sca-
ling make robotic ureteral reconstruction advan-
tageous (12, 13).

Surgical literature has previously reported
successful use of robotic side-docking for pelvic
procedures, namely for obstetrics and gynecology
operations (5, 6). Two urologic series of robotic
side docking have been published in the literature,
but their cohorts consisted of primarily urologic
oncology cases and included only a single patient
with ureteral reconstruction (8, 14). We present, to
our knowledge, the first series of patients under-
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Table 1 - Patient Demographic Data and Operative Data.

Patient Age, Side Indication Preop. Procedure oT Postop. Postop. FU
years™* Management Complications Imaging

1 45 R HI NT UR 288 None N 4
2 34 R MU Observation UR, MT 322 None N 7
3 41 R HI Stent UR, UL 364 None Y 20
4 37 R HI NT UR, UL 236 None Y 6
5 22 L VUR Observation UR 241 None Y 59
6 21 R VUR Deflux UR 224 None Y 40
7 49 B HI NT UR, UL 362 None Y 24
8 61 R HI NT UR 350 None Y 44
9 47 R HI Stent UR, BF 366 None Y 26
10 28 L Stricture Stent uu 189 None Y 23
1 37 L HI Stent UR, UL, BF 328 Fever Y 12
12 64 L Stricture Stent UR, UL, BF 251 None Y 24
13 35 L HI NT UR 235 None N

14 25 R HI NT UR 254 None N

*Data include age (years); side of reconstruction (R =right; L = left; B = bilateral); indication for ureteral reconstruction (HI = Hysterectomy injury; MU = megaureter; VUR =
vesicoureteral reflux), preoperative management (NT = nephrostomy tube), operative procedure (UR = ureteral reimplantation; MR = megaureter tapering; UL = ureterolysis;
UU = ureteroureterostomy; BF = Boari Flap), operative time (OT = minutes), postoperative complications, postoperative imaging (Y = yes; N = No), and duration of follow-up

(FU = months)

going robotic assisted ureteral reconstruction with
a side docking position.

Our results suggest several important fin-
dings. First, our case series demonstrates that side
docking of the robot is comparable in operative
time to other studies using the conventional do-
cking approach (15, 16). Specifically, our mean
operative time was 286.4 minutes which is similar
to the 221 minutes reported in the largest case se-
ries of conventionally docked robotic distal urete-
ral reconstructions (16). Of note, our operative ti-
mes include the entire duration of surgery, not just
robotic console time, and may account for some of
the disparity between our operative time and the
literature time. In addition, many of our patients
had additional concurrent procedures performed
(e.g. ureterolysis and Boari flap) and nearly all
had previously undergone abdominal surgery with
subsequent formation of adhesions, both of which
prolong operative times. Our mean length of stay
of 2.3 days was also similar to the literature me-
ans of 1.6 to 2.5 days using conventional docking,
while our mean EBL of 40cc was also on par with

means of 50cc to 171cc quoted in the literature
(16, 17). Our single postoperative complication a
Clavien I postoperative fever-and the absence of
any long-term complications (as assessed by ul-
trasound and office evaluation) demonstrates the
short and long-term safety of the repair. Additio-
nally, the side-docking of the robot affords the sa-
fety advantage of requiring less abduction of the
patient’s legs, as the robot is no longer in that
potential space. No patients in our series suffered
from peroneal nerve injury or any musculoskeletal
positioning complications. In patients with a his-
tory of hip surgery or muscle contractures, side-
-docking of the robot is an excellent, safe alterna-
tive to the traditional docking approach. Overall,
our results suggest that the side-docking approach
is safe, effective, and comparable to the conven-
tional docking approach.

Robotic ureteral reconstruction with intra-
corporeal double J ureteral stent placement has
been well described but poses several challenges
(18, 19). First, confirming stent placement intra-
corporeally is often difficult and stent migration
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Table 2 - Preoperative, Operative and Postoperative Data.

Patient Variables

Age (years) 39.0+13.3
Female gender, n (%) 13(93)
BMI (Kg/m2) 26.9+7.8
ASA Score 2.1:0.3
Preop. sCr (mg/dL)

Mean 0.9+0.2

Range 0.6-1.2
Operative Variables

Mean Estimated blood loss (cc) 40 (10-200)

Mean Operative time (min) 286 (189-364)

Intraoperative complications, n (%) 1(7.2)
Postoperative Variables

Hospital stay (days) 2.3 (1.0-4.0)
Postop. Complications, n (%)

Grade |-l 1(7.2)

Grade I11-V 0 (0)

Postop. Transfusion, n (%) 0(0)
Postop. sCr nadir (mg/dL)

Mean 0.9+0.2

Range 0.5-1.3
Mean time to stent removal (days) 49 (26-82)

Mean follow-up (months) 20.7 (0.1-59.3)

*sCr = serum creatinine; BMI = body mass index; ASA = American Society of
Anesthesiologists; sCr = serum creatinine

has been described as a complication (20). In our
series, we had no stent migration, which may be
attributed to the excellent visualization appre-
ciated in typical ureteral stent placement. The
direct access to the lithotomy position afforded
by the side-docking position gives the assistant
the opportunity to place a stent using a rigid
rather than flexible cystoscope and therefore a
better field of vision. The ability to easily place
retrograde stents also allows for visual confir-
mation of both the patency of the ureter and a
good curl of the distal end of the stent. Ano-
ther challenge to conventionally docked robo-
tic ureteral reconstruction is that intraoperative
stent placement may be cumbersome with the

robot blocking urethral access and requiring
undocking of the robot or repositioning of the
patient. Conversely, side docking of the robot
allows easy cystoscopic access to the bladder for
retrograde stent placement, especially when the
ureter has been completely transected and the
injury is managed via a nephrostomy tube.

There are several limitations to this stu-
dy. First, its retrospective nature and relatively
small sample size from a single surgeon intro-
duce a possible selection bias. Nevertheless, this
preliminary data may prompt other surgeons to
adopt the side-docking approach to ureteral re-
construction and generate additional, larger stu-
dies of the approach. Second, we were unable
to obtain the same surgeon’s data for compa-
rison with the conventional docking approach.
Third, postoperative imaging was unavailable
in 4/10 patients, making it harder to determine
the true success rate of the operation. However,
two of those four patients did receive in-office
follow-up at 4 and 7 months postoperatively and
neither had evidence of complications on eva-
luation. Moreover, 10/14 patients had extended
follow-up with imaging and none had any long-
-term complications. Finally, this case series had
a wrong site intraoperative complication. The
error is attributed to the patient’s prior abdomi-
nal surgery, which caused such extensive fibro-
sis that the contralateral ureter was shifted to
the intended side and was mistaken for the right
ureter. The patient’s correct ureter was subse-
quently reimplanted with no short or long-term
postoperative complications.

CONCLUSIONS

Side docking of the robot during robotic
assisted laparoscopic ureteral reconstruction of
the distal ureter confers some benefit over the
conventional docking approach, as the surgeon
has unrestricted, ready access to the perineum
for retrograde stent placement without undo-
cking the robot or repositioning the patient. This
approach is also safe and effective in terms of
operative time, length of stay, and EBL compa-
rable to literature values of the conventional do-
cking approach.
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ABSTRACT ARTICLE INFO

Objective: In view of the side effects of voiding cystourethrography (VCUG), identifi-
cation of noninvasive markers predicting the presence of vesicoureteral reflux (VUR)
is important. This study was conducted to determine the predictive value of serum
interleukin-8 (IL-8) in diagnosis of VUR in children with first febrile urinary tract
infection (UTI).

Materials and Methods: Eighty children with first febrile UTI were divided into two
groups, with and without VUR, based on the results of VCUG .The sensitivity, specifi-
city, positive and negative predictive value positive and negative likelihood ratio, and
accuracy of IL-8 for prediction of VUR were investigated.

Results: Of the 80 children with febrile UTI, 30 (37.5%) had VUR. There was no signifi-
cant difference between the children with and without VUR and also between low and
high-grade VUR groups in terms of serum concentration of IL-8 (P>0.05). Based on
ROC curve, the sensitivity, specificity, likelihood ratio positive, and accuracy of serum
IL-8 was lower than those of erythrocyte sedimentation rate and C-reactive protein.
Multivariate logistic regression analysis showed significant positive correlation only
between erythrocyte sedimentation rate and VUR.

Conclusions: This study showed no significant difference between the children with
and without VUR in terms of the serum concentration of IL-8. Therefore, it seems that
serum IL-8 is not a reliable marker for prediction of VUR.
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INTRODUCTION

Urinary tract infection (UTI) is a common
disease in children. Its prevalence in male and fe-
male children is 1% and 3-8%, respectively (1).
Urinary tract infection occurs in three forms: acu-
te pyelonephritis, cystitis, and asymptomatic bac-

teriuria. Acute pyelonephritis is the most severe
type of the disease. The lack of early diagnosis and
appropriate treatment result in dangerous compli-
cations, such as renal scarring (2, 3). The preva-
lence of renal scarring is 18-49% (2, 4-7).

The identification of risk factors in UTI is
very important. The vesicoureteral reflux (VUR) is
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the most important risk factor of UTIL It corres-
ponds to the retrograde flow of urine from the bla-
dder to the ureter and, in some cases, to the pelvis
and kidneys (2, 3). The prevalence of VUR in the
first UTI is reported between 31.1-37.4% (8, 9).
Unlike previous protocols, most current protocols
advice towards a more selective use of voiding
cystourethrography (VCUG) in children with first
UTI, especially in children beyond infancy (10-12).
Although VCUG can diagnose VUR, it is painful,
invasive, and expensive and also iatrogenic UTI
may ensue. Meanwhile, this method exposes chil-
dren to radiation that may destroy gonads (13).

In view of the side effects of VCUG, lack of
VUR in more than 50% of children with UTI, and
spontaneous low-grade VUR recovery, researchers
have been looking for cost-effective non-invasive
predictors of VUR. Sun and et al. believed that
serum procalcitonin is a suitable non-invasive
marker for predicting VUR in children with UTI
(14). We hypothesized that serum interleukin-8 is
capable of predicting VUR in children with febrile
UTL Interleukin-8 is one of inflammatory cytoki-
nes that plays an important role in dealing with
bacterial infections (15). Interleukin-8 was found
to be elevated in the urine of children with in-
fection or inflammation, so if a more intensified
inflammatory response in children with VUR and
UTI is regarded, then one could hypothesize a po-
tential role of IL-8 not only locally (urothelium)
but also at systematic level (15). The present study
was conducted to determine the predictive value
of serum IL-8 in diagnosis of VUR in children with
the first febrile UTL

MATERIALS AND METHODS

This prospective cross-sectional study
examined 80 children less than 12 years old diag-
nosed with first febrile UTI, in Qazvin’s Children’s
Hospital affiliated to Qazvin University of Medical
Sciences, Iran, in 2012-2013. The sample sized was
calculated based on P=88% (sensitivity for urine
IL-8), 1-P=12%, d=0.08, 0=0.05 and 1-a=0.95 (15)
and using the following equation:

The consecutive sampling was employed
to achieve the required sample size.

1-x=

-

(Z z::z)2 P(1-P)

d.?.

The inclusion criteria for children with fe-
brile UTI were as follows: 1-presence of clinical
symptoms, such as fever, poor feeding, anorexia,
vomiting, and restlessness during urination in in-
fants; and fever, vomiting, abdominal and flank
pain, dysuria, and frequency in children; 2-ab-
normal urinalysis ( leukocyturia, a positive nitrite
test, etc.); 3-positive urine culture (the presence of
more than 105 microorganisms of one kind per cc
of urine using midstream or clean catch method,
the presence of more than 104 microorganisms
per cc of urine using catheterization method, or
the presence of even one organism in the urine
sample using suprapubic method) (2, 3); 4-the first
UTI; and 5-undergoing VCUG. The children with:
1-lack of fever; 2-experiencing UTI more than
once; 3-using antibiotics before admission, 4-ac-
companying and underlying diseases; 5-failure
to undergo VCUG, and 6-suffering structural ab-
normalities of the urinary system (such as UPJO,
neurogenic bladder, etc.) except VUR were exclu-
ded. Prior to the beginning of the antibiotic treat-
ment, serum samples were send to the laboratory
in order to test white blood cell count, neutrophil
count, platelet count, erythrocyte sedimentation
rate, and C-reactive protein quantitative level.
The tests were performed in the laboratory of the
children’s hospital. To measure serum IL-8, 4 cc of
blood was drawn from patients’ peripheral vein.
The serum was removed after centrifuging sam-
ples at 3000 rpm and 4°C for 5 minutes. The serum
was poured into acid-washed tubes and kept at-
-20°C until the test was performed. The serum IL-8
was measured using enzyme-linked immunosor-
bent assay (ELISA) method and AviBion Human
IL-8 ELISA kit (Catalog no. IL08001, Orgenium
Laboratories Business Unit, Orgenium Company,
Finland). Based on the results of VCUG, the pa-
tients were divided into two groups: with VUR
and without VUR. The diagnosis and grading of
VUR were done according to International Study
of Reflux in children (16). Grades 1 and 2 were
regarded as low-grade VUR, and grades 3, 4, and
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5 were regarded as high-grade VUR (17). Renal ul-
trasound was performed within the first 48 hours
of admission. VCUG was performed at the end of
the treatment when patients were discharged from
the hospital. The 99mTc-dimercaptosuccinic renal
scan was done in the first week of admission (3,
4). Ultrasound and VCUG were carried out by
a radiologist, and renal DMSA scan was per-
formed and interpreted by a nuclear medicine
specialist. All patients were studied under simi-
lar conditions. Any report of hydronephrosis or
hydroureteronephrosis without evidence of me-
chanical obstructions, such as UPJO, UVJO, and
PUYV, in the renal ultrasound, and any report of
reduced uptake on the **"Tc-dimercaptosuccinic
renal scan for pyelonephritic changes in the kid-
neys were considered as suspicion for VUR (2,
3). The sensitivity, specificity, positive predicti-
ve value (PPV), negative predictive value (NPV),
likelihood ratio positive (LRP), likelihood ratio
negative (LRN), and accuracy of the clinical, la-
boratory, and imaging findings were determined
for diagnosis of VUR. The data were analyzed
using chi-square test, t-test, nonparametric tests
(Mann-Whitney test), and multivariate logistic
regression through SPSS15 software. P values
less than 0.05 were considered significant.

ETHICAL CONSIDERATION

The ethics committee of the Research
Department in the Qazvin University of Medical
Sciences (Project No.320) approved the study. All
parents were provided information regarding the
research method in simple language. The chil-
dren were included in the study after their parents
agreed and signed the informed consent form.

RESULTS

Of the 80 children with the first febrile
UTI, 10 (12.5%) and 70 (77.5%) children were male
and female, respectively. Minimum and maximum
age of the children were respectively 3 months
and 132 months with median+IQR of 18.5+61.75
months. The most frequent symptoms were fever
(100%), dysuria (77.5%) and frequency (77.1%).
The most frequent microorganism grown in the

urine culture was E-coli (919%). Of the 80 children
with febrile UTI, 30 (37.5%) had VUR. Ratio of
males/females in VUR and without VUR patients
were 4/26 and 6/44, respectively (P=0.86). The
minimum, maximum and median+IQR of age in
the VUR and without VUR patients were 6, 132,
27+73 months and 3, 132, and 17.5+50.5 months,
respectively (P=0.21).

The differences between the with and wi-
thout VUR groups regarding clinical, laboratory
and imaging findings are shown in Table-1. No
significant difference was observed between low
and high-grade VUR groups in terms of clinical,
laboratory, and imaging variables (P>0.05). There
was no significant difference between with and
without VUR groups and also, low and high-grade
VUR groups in terms of serum concentration of
IL-8 (P>0.05) (Table-1). Based on cut-point values
determined using ROC curve, sensitivity, specifi-
city, LRP, and accuracy of serum IL-8 was lower
than those of erythrocyte sedimentation rate and
C-reactive protein.

Maximum sensitivity, likelihood ratio po-
sitive, and accuracy were related to ESR>31mm/h,
and maximum specificity was related to
CRP>43mg/dL (Table-2). Sensitivity, specificity,
likelihood ratio positive, and accuracy of serum
IL-8>3.8pg/mL were 70, 32, 1.02, and 46, respec-
tively (Table-2, Figure-1). Multivariate logistic
regression analysis of VUR as the dependent va-
riable and WBC count, platelet count, neutrophil
counts, ESR, CRP, IL-8, *™Tc-dimercaptosuccinic
renal scan and other variables as independent va-
riables revealed a significant positive correlation
only between ESR and VUR (95% CI: 1.06-1.54,
Beta=0.25, Odds Ratio=1.28, P=0.008).

DISCUSSION

This study showed that serum IL-8 is not
a reliable marker for prediction of VUR. The im-
portance of diagnosing VUR is definitely clear for
preventing renal damage in children (2, 3). Diffe-
rent methods are used to identify VUR, including
VCUG, direct radionuclide cystography, radionu-
clide cystography, voiding uro-sonography and
magnetic resonance voiding cystography (18, 19).
VCUG is considered the gold standard investiga-
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Table 1 - Comparison of clinical, laboratory and imaging findings between children with and without VUR.

Variables VUR positive VUR negative P
(n=30) (n=50)

Fever > 38 0C 25(83.3) ¢ 42(84) 0.93
Abdominal pain 15(50)¢ 8(16) 0.001
Flank pain 11(36.7)¢ 10(20) 0.1
Vomiting 16(53.3)° 29(58) 0.68
Frequency 26(86.7)° 31(62) 0.018
Urinary incontinence 17(56.7)° 10(20) 0.001
Dysuria 18(60)° 44(88) 0,004
Urgency 16(53.3)¢ 36(72) 0.09
Anorexia 11(36.7)° 26(52) 0.18
Irritability on micturation 1(3.3)¢ 0(0) 0.19
Neutrophil count (/ mm?) 71.9+8.62 66.7+11.8 0.04
Platelet count (/ mm?3) 368433+827182 344955191376 0.26
ESR (mm/h) 39.7+13.82 23.39.3 0.01
CRP (mg/dL) 66.8+16.2¢ 48.3+21.5 0.01
Urine leukocyte/hpf 24.5(78.2)° 22(56.5) 0.71
Urine RBG/hpf 7(9)° 12(7.5) 0.058
Urine nitrite positive 22(73.3)° 41(82) 0.35
Urine leukocyte esterase positive 10(33.3)° 15(30) 0.75
Urine leukocyte cast 19(63.3)° 27(54) 0.41
Urine hyaline cast > 1/LPF 10(33.3)° 13(26) 0.48
Urine RBC cast 3(10)¢ 3(6) 0.51
Ecoli/Other bacteria 25(83.3)¢ 48(96) 0.052
US findings suggestive of VUR 26(86.7)°¢ 25(50) 0.001
DMSA findings suggestive of VUR 27(90)°¢ 20(40) 0.01
IL8 (pg/mL) 12.1(122)® 33.5(84.6) 0.38

# Mean+SD (T-test);® Median+IQR (Mann-Whitney test); ¢ Chi-square test

tion for VUR. Unfortunately, this technique has
drawbacks. It requires urethral catheterization,
which causes pain, risk of infection, and the use
of radiation (20).

Due to the complications of VCUG, resear-
chers have been looking for a noninvasive serum

marker for predicting VUR (13). The noninvasive
serum markers that have been studied are procal-
citonin and acute phase reactants (14, 17). Accor-
ding to literature review and as far as our know-
ledge is concerned the present study is the first
one that has surveyed the value of serum IL-8 in
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Table 2 - Sensitivity, Specificity, P.P.V and N.P.V 0f variables according ROC Curve.

Variables Sensitivity Specificity PPV NPV LRP LRN  Accuracy
(%)(95%CL) (%)(95%CL)  (%)(95%CL)  (%)(95%CL) %
Serum interleukin 8>8pg/mL 70(53-86) 32(19-44) 38(25-51) 64(45-82) 1.02 0.93 46
WBC count>14800/mm? 76(61-91) 64(49-76) 56(40-71) 81(69-93) 2.08 0.36 63
Neutrophil count>64.5%/mm? 80(65-94) 39(25-52) 44(31-57) 76(59-92) 1.3 0.51 54
Platelet count>359000/mm? 60(42-77) 49(34-63) 44(29-59) 64(48-80) 1.17 0.81 53
ESR=31mm/h 76(61-91) 82(71-92) 72(56-87) 85(75-95) 4.2 0.28 80
CRP>43mgdL 90(79-100) 43(28-55) 48(35-61) 87(74-100) 1.55 0.23 60
Urine leukocyte/>23hpf 57(38-76) 59(43-73) 47(29-64) 68(53-83) 1.39 0.72 58
Urine RBC>6/hpf 56(32-80) 24(3-43) 41(20-61) 36(7-64) 0.73 1.85 39

Figure 1 - ROC curve for specificity and sensitivity of WBC
and CRP and ESR and IL8 measurements. Area under ROC
curve for WBC was 0.725 (95% Cl 0.601-0.849 P=0.001, for
ESR 0.840, 95%CI 0.747-0.934 P=0.0001, for CRP 0.755
95%CI 0.648-0.862 P=0.0001 and for IL-8 0.443 95%CI
0.307-0.579 P=0.396).
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prediction of VUR in children with febrile urinary
tract infection.

Sun and et al. reported that serum procalci-
tonin is useful for diagnosing acute pyelonephritis
and predicting dilating VUR in young children with
a first febrile urinary tract infection. They mentio-
ned that a voiding cystourethrography is indica-
ted only in children with high procalcitonin values

(>1.0ng/mL) and/or abnormalities found on a ul-
trasonography (14). These results were confirmed in
another study (21). Leroy and et al. reported that
serum procalcitonin is a sensitive and validated pre-
dictor strongly associated with VUR>3, regardless
of the presence of early renal parenchymal involve-
ment in children with the first UTI (21).

Soylu and et al. reported that serum
CRP>50mg/1 seems to be a potentially useful pre-
dictor of VUR and high-grade VUR (17). A few
studies have been conducted about the role of
urinary IL-8 in prediction of VUR, but the results
are contradictory (22-23). In our study, sensitivi-
ty, specificity, LRP, and accuracy of serum IL-8
were lower than those of other markers especially
erythrocyte sedimentation rate and C-reactive
protein. In addition, there was a significant positi-
ve correlation only between ESR and VUR.

These findings mean that serum IL-8 is not
a good predictor of VUR in children with children
with first UTL The reason may be that IL-8 probably
acts mainly locally and not systematically during
acute UTI even in more intensified inflammatory
status, thus its serum levels are not significantly di-
fferent. According to previous studies, IL-8 seems
to be important at younger ages and the wide age-
-range of the present study might have affected the
results (22, 23). Also, inclusion of a much smaller
number of boys may be a potential confounding
factor of the results. Interleukin-8 is a chemokine
produced by macrophages and other cell types such
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as epithelial cells and endothelial cells in response 7.
to inflammatory processes (24). A trace amount of
this cytokine exists in healthy people’s urine (22,
23). Our limitation was lack of measurement of

other cytokines such as IL-6.

CONCLUSIONS

This study showed no significant differen-

ce between the children with and without VUR in  qq

terms of serum concentration of IL-8. Therefore, it
seems that serum IL-8 is not a reliable marker for

prediction of VUR.

ABBREVIATIONS

UTI = Urinary tract infection
VUR = Vesicoureteral reflux
VCUG = Voiding cystourethrography
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ABSTRACT

Introduction: The rela