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Editorial Comments

X1 Congresses of the Balkan Cities Association of Nephrology,
Transplantation and Artificial Organs-Bantao, Timisoara, 26-29

September 2013

Momir Polenakovic! and Goce Spasovski?

!Macedonian Academy of Sciences and Arts, 2University Department of Nephrology, University of Skopje,

Republic of Macedonia
L

Now when approaching the XI BANTAO Congress in Ti-
misoara, we should remind ourselves about the beginnings
of our Association, which was established 20 years ago in
Ohrid. The Balkan Cities Association of Nephrology, Dia-
lysis, Transplantation and Artificial Organs (BANTAQ)
was born on October 9, 1993 during the I Congress of the
Macedonian Society of Nephrology, Dialysis, Transplan-
tation and Artificial Organs (MSNDTAO) held in Ohrid [1].
At that time there was a bloody and devastating war in
former Yugoslavia, but the nephrologists from the Balkans
showed willingness to continue the mutual cooperation.
The idea was to create an association between nephrolo-
gists from the cities of the Balkans (who are friends and) who
would support the mutual cooperation without borders or any
negative ideology. Hence, the main goals of BANTAO
were set: to promote scientific and technical cooperation
in the field of renal disease and artificial organs between
the cities of the Balkan Peninsula and the world, giving an
opportunity for exchange of experience and knowledge
among the experts in the area and to engage them in co-
llaborative projects in order to demonstrate the coopera-
tion is possible even on the turbulent Balkans. A task force
was formed from representatives of different cities from
the Balkan Peninsula to make this project a reality inclu-
ding the following members: S. Kodra (Tirana), D. Nenov
(Varna), Z. Kirjakov (Sofia), Gj. Masin (Skopje), M. Pole-
nakovic (Skopje), F. Akcicek (Izmir), E. J. Dorhout Mess
(Izmir), Lj. Djukanovic (Belgrade), A. Radmilovic (Belgra-
de) and S. Strahinjic (Nis). Momir H. Polenakovic, the
President of the MSNDTAO, was elected as chairman of
the task force. Besides nephrologists from Balkan cities,
our international colleagues H. Klinkman, J. Vienken, E. J.
Dorhout Mees, D. Falkenhagen and P. lvanovich helped
us in the creation of platform for the Association. The |
BANTAO Congress was held in Varna from September
22M to 24™, 1995, The President of the congress was D.
Nenov (Varna). The congress in Varna was very su-
ccessful, with more than 80 papers presented by nephro-
logists from the Balkans as well as from other European
cities. The I Congress of BANTAO was accepted very po-
sitively among the nephrology community in Europe as
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well. Our well known colleague from Spain, F. Valderra-
bano has published a congress report [2]: "Nephrologists
of the Balkan countries meet across political frontiers
and war fronts-an example to politicians! BANTAO: a
new European medical association overcomes political
obstacles”. This is an extraordinary initiative of nephro-
logists working in cities throughout the Balkan countri-
es who have been able to create a scientific association
and to organize its first congress, despite the boundaries
of war, the rupture of internationnal relations and other
serious political problems which emerged in the Balkan
countries after the disappearance of the former Republic
of Yugoslavia.

The main goal of BANTAO is to promote scientific and
technical cooperation in the field of renal diseases and ar-
tificial organs between the Balkan cities. This goal will
be achieved not only through a periodical congress, but
also through lecturers exchange, fellowship exchange, sci-
entific research methods exchange, joint meetings and
courses, publications and cooperation in the field of re-
nal transplant. BANTAO wants to work closely with other
international societies, especially with EDTA-ERA. BANTAO
represents an extraordinary initiative and should receive
both scientific and economic support from the EDTA-
ERA. The exceptional effort of collaboration shown by
our Balkan colleagues, who have been able to carry out
scientific activities in extremely adverse human conditions,
is an example to the European nephrological community,
which should not hesitate to offer all possible help to this
new association. The Il Congress of BANTAO was held in
Struga, Republic of Macedonia from September 6™ to 10™,
1997 [3]. The II Congress of BANTAO was sponsored by
the European Society for Artificial Organs (ESAQ), the
International Society for Artificial Organs (ISAQ), the
International Faculty for Artificial Organs (INFA) and the
ERA-EDTA. It was held in conjunction with the Second
Congress of the Macedonian Society of Nephrology, Dia-
lysis, Transplantation and Artificial Organs. The President
of the Congress was M. Polenakovic [4]. The Il BANTAO
Congress was held in conjunction with the Sixth Yugos-
lav Congress of Nephrology in Belgrade from September
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18" to 20, 1998. The President of the Congress was Lj.
Djukanovic (Belgrade). The main topics were: renal re-
placement therapy in the BANTAO region, the role of
auxiliary therapy in chronic renal failure and tubulointer-
stitial disorders and diseases. A post-congress symposium
was devoted to Balkan endemic nephrology. The 1V Con-
gress of BANTAO in conjunction with the 16" Congress
of the Turkish National Nephrology, Dialysis, Transplan-
tation and Hypertension Society was held in 1zmir, Tur-
key from 14" to 16™ November, 1999. F. Akcicek (Izmir)
was the President of the Congress. The V Congress of
BANTAO was held in Thessaloniki from September 30th
to October 3, 2001. Ch. P. Stathakis (Athens) was the Pre-
sident of the Congress. The Congress was a great success.
Seventy-two lectures were presented, 59 of which were
published in a special supplement to Nephrology Dialysis
Transplantation: Official Publication of the ERA-EDTA.
In total 250 abstracts were submitted and approximately
600 participants attended the Congress [5]. The VI Con-
gress of BANTAO was held for the second time in Varna
from 6" to 9" October 2003 under the Presidency of D.
Nenov (Varna). More than 400 medical doctors from 72
Balkan cities participated in the work of the Congress
presenting the highest ever number of abstracts-343. A
very important event for the Association was the First
issue of the BANTAO journal [6]. The VII Congress of
BANTAO was held in Ohrid from 8" to11th September,
2005. A total of 270 abstracts were accepted, 43 for oral
presentation (free communications) and the remaining 227
for poster presentations. The President of the Congress was
M. Polenakovic (Skopje). Here, at the VII BANTAO Con-
gress for the first time a CME Course was organized by
ERA-EDTA and ISN-COMGAN entitled Frontiers in
Nephrology organized by G. Spasovski [7]. The VIII
BANTAO Congress was held in Belgrade, from 16™ to
19" September, 2007. The President of the Congress was
V. Nesic. There were 184 abstracts submitted to the Con-
gress, 47 as oral presentations and 137 posters, as well as
60 guest lecturers. The IX BANTAO Congress was held
in Antalya, from 18" to 22" November, 2009. The Presi-
dent of the Congress was A. Basci (Izmir). The Con-
gress was held together with the 26" National Congress
of nephrology, hypertension, dialysis and transplanttation-
Turkey and the 19" National congress of renal diseases,
dialysis and transplantation nursing-Turkey. A total of 220
abstracts were submitted; there were 50 guest lecturers,
52 oral and 168 poster presentations. The X BANTAO Con-
gress was held in Chalkidiki from 13" to 15" October,
2011. It was jointly organized with the 82" Scientific
meeting of the Hellenic Society of Nephrology. Also, an
ERA-EDTA CME Course entitled Vasculitides was held.
The President of the Congress was D. Tsakiris. Overall 245
abstracts were submitted; there were 56 guest lecturers and
41 oral and 204 poster presentations.

An extremely important event in the existence of BANTAO
was the appearance of the BANTAO journal in 2003,
which is published biannually. In the past 10 years, 20 re-
gular issues and 2 supplements (Antalia and Chalkidiki
congresses) have been published. Editors of the journal
were as follows: Dimitar Nenov (2003-2005); Ali Basci

(2005-2009); Goce Spasovski (2009). Until now, 332 pa-
pers have been published. The BANTAO journal is inclu-
ded in the following databases: EBSCO, DOAJ and SCOPUS.
Hence, it may be said that the journal is a "glue™ between
the nephrologists from the Balkan cities.
Despite the difficulties imposed by major events, such as
devastating wars and catastrophic earthquakes in many
countries of the Balkan Peninsula BANTAO has made a
considerable progress. The BANTAO Congress was €s-
tablished as the major scientific and institutional forum
for Balkan nephrologists, with its own journal, indicating
our will to communicate, to collaborate, to get to know
each other and to share our difficulties. We do expect our
further successful work of BANTAO.

What should be our aims for the future?

" To improve further cooperation between the
nephrologists and doctors from other related
medical specialties from the Balkan cities as well
as with colleagues from Europe and the world.

= To improve basic and clinical education and
research in nephrology as well as research
equipment and facilities.

= To discover, treat and register patients with CKD as
well as accomplish registers for renal biopsy, rare
renal diseases, etc.

" To perform an early diagnosis of diabetes mellitus
and hypertension, to stop or postpone renal tissue
damage and/or progression and prevent the end-
stage renal disease development.

= To improve renal transplantation, to establish Balkan
transplant network and to join the other renal
transplant networks in Europe.

= To improve fight against infections (especially
against hepatitis C).

] To organize mutual clinical trial.
Finally, we need further improvement of our BANTAO
journal as the most important bond between the nephro-
logists of the Balkan cities. At the same time, we should
make efforts to include the journal in Medline/PubMed
and to receive an impact factor as a respected journal in
the field of nephrology.

We expect further successful work of the XI BANTAO

Congress and the ERA-EDTA supported CME Course

“Improving the patient and graft survival in kidney

transplantation-an update ”.

Conflict of interest statement. None declared.
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Balkans’ Nephrologists is Worth Mentioning

Nada Dimkovic!, Petar Kes?, Nikolina Basic-Jukic?, Jadranka Buturovic-Ponikvar®, Adrian Covic?,
Dimitrios Goumenos®, Mustafa Arici®, and Goce Spasovski’
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The research and science rely on human potential, availa-
bility of facilities and resources, and seems to be a privi-
lege of the developed world. What is the current situation
in the developing countries from Balkans and central and
east Europe has never been analyzed. The aim of this ob-
servation was to show the potential of nephrologists in our
region, i.e. their current status of publication throughout
publicly available database search. A Medline search of
literature was conducted by various filters on display
settings as well as using additional filters showing revi-
ews and case reports. Google scholar tool and published
JIF for 2012 was used for citations. Thus, the nephrolo-
gists from various Balkan countries retrieved with more than
50 publications were analyzed for a number and type of
articles, type of journal (international/national) and its
journal impact factor (JIF), the number of citation per
publication, Hirsch index (HI), collaborative international
authorship, and number of papers being first (including
single authorship), last or single author.

The contribution of other nephrologists with lower regis-
tered number of articles in Medline database is also well
appreciated, but we have arbitrarily decided upon the limit
of papers included in order to adapt data at the limited jour-
nal pages. Additionally, one should be aware of our scienti-
fic predecessors and teachers, who have previously pub-
lished articles in their native language medical journals that
were available to physicians in their respective countries.
After all, the main purpose of these articles was rising of
the health problems awareness and education of younger
colleagues. In fact, the socio-political situation on the
Balkans was significantly different 20 years ago. In the
majority of countries it was difficult to access medical
journals from Western Europe and USA, and Balkan
authors had somewhat limited ability to publish scientific
articles in those journals. Later on, after the changes in
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socio-political system and improvement of the economy in
Balkan countries there was an expansion in the field of
nephrology. It resulted with an improved care of kidney
patients, participation in many clinical trials and numerous
articles published in prestigious European and other
international medical journals which reflect the current
reality.

All together, there were 23 authors from Croatia, Macedo-
nia, Romania, Serbia and Slovenia, who published 2375 pa-
pers included in the Medline database (Table 1). Three au-
thors published more than 200 papers, one author pub-
lished 167 papers, three authors published between 100-
150 papers and others published between 50-100 papers.
Croatian authors published substantial proportion of
their articles as reviews and case reports, while the lowest
proportion of such articles was published by Slovenian
authors. Majority of papers (71,3%) were published in
international and only 28,7% in national journals, with an
extreme of only 2 papers in national journals published by
Slovenian authors. The highest JIF rate varied between
3,4 and 53,3, but the majority of authors have published in
journals with JIF up to 10. Overall maximum citation rate per
author’s paper varied from 37 to 914, but generally, with a
very few papers cited more than 50 times. The HI of the
authors varied between 6 and 41. Finally, the international
composition of the authors in published papers was very low-
17,8%, showing a low rate of collaboration of Balkan
nephrologists in international studies.

In Turkey and Greece more than 50 and 30 authors were ret-
rieved, so only global data and explanation are presented.
Namely, Turkey as the largest country for both, population
and territory on the Balkan region, is also the 17" largest
economy of the World. Reasonably, the high number of
universities leads to an improved standings in the global
scientific league and Turkey is ranked 9™ in the "Neph-

Nada Dimkovic, Department of Nephrology, Faculty of Medicine, University of
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rology" subject category. Furthermore, the close colla-
boration of Turkish nephrologists with the major
academic centers in US and Europe, have great impact on
the progress of Turkish nephrology. Thus, the present
number of nephrologists in Turkey with more than 50
publications is more than 50 and could not be included
individually in this analysis. Greece is another big
country on the Balkans, and there are at least 30 Greek
nephrologists with more than 50 publications in Medline.
The Hirsh index fluctuates between 13 and 27 and the
highest number of citation of one author is 1338.

These data clearly show that the potential from nephrolo-
gists that originate from developing countries is worth
mentioning and we should be aware of. Despite the
restricted resources and insufficient registry data, an

Table 1. Data on scientific publications by nephrologists from Balkan region

emerging collaboration in single and multicenter
national studies on clinical and epidemiological rather
than basic research is favored. Nevertheless, the potential
of scientific collaboration in international clinical studies
seems to be yet underused and should be improved in the
future. Hence, we tried to analyze the factors influencing
scientific contributions from Balkans. According to our
previously published data [1], there is a growing interest
for mutual participation in clinical trials from the side of
sponsors as well as the Balkan researchers. This
breakthrough was done in the last decade of the previous
century, but the real expansion happened over the last
decade. The motivation for the clinical studies in the
Balkan coun tries was best explained by the sponsors of
clinical trials who described their positive experience

Type of

N paper Type of J. JIF N of paper cited HI Coll Author

Paper Rev. CR Int. Nat. 13 >3 Max féo >100 Max Int. First Last Single
CRO
Kes P 202 43 28 60 142 34 13 79 1 0 54 12 6 104 41 24
Basic-Jukic N* 122 34 25 62 60 37 7 13,1 1 1 275 11 4 41 22 5
Ljutic D 62 7 8 44 18 17 5 52 0 0 49 8 5 15 3 6
Jelakovic B 52 11 3 24 28 19 5 6,1 3 0 237 10 10 19 17 1
Galesic K 51 9 19 28 23 15 3 34 2 0 39 7 1 24 13 1
MK
Polenakovic M 168 6 29 103 65 44 22 38,3 6 1 109 17 19 40 73 10
Spasovski G 83 19 7 70 13 27 26 9,7 4 3 346 20 40 27 23 10
Greevska L 59 1 21 47 12 26 11 54 0 0 49 8 1 35 8 0
Sikole A 58 2 1 37 21 20 9 9,7 4 1 245 11 13 11 16 1
Ivanovski N 53 3 5 47 6 17 7 9,7 1 0 92 8 9 20 7 1
RO
Covic A 276 82 10 229 47 107 111 533 21 9 196 41 184 76 83 2
Voiculescu M 70 15 8 25 45 15 10 53,3 1 2 914 14 28 43 21 9
SER
Stefanovic V 258 38 6 209 49 53 10 14,1 6 0 78 23 29 93 122 1
Djukanovic L 146 4 4 100 46 49 18 6,6 2 2 245 18 7 21 63 2
Dimkovic N 85 10 14 60 25 26 17 35,5 5 1 245 15 31 22 14 4
Stojimirovic B 80 13 4 24 56 14 3 54 1 0 61 11 3 11 48 1
Lezaic V 65 0 0 51 14 26 7 6,4 0 0 37 11 2 28 11 0
Djordjevic V 53 0 2 44 9 19 4 6,6 1 0 52 6 4 10 5 2
SLO
Buturovic- 110* 7 4 109 1 91 11 53 1 0 70 17 9 28 23 5
Ponikvar J*
Ponikvar R 88 3 3 88 0 76 4 34 1 0 70 17 4 9 34 5
Kandus A 86 0 3 85 1 74 5 4 1 0 70 10 5 15 16 0
Bren A 85 1 4 85 0 70 8 4 1 0 58 11 5 8 34 1
Hojs R 60 2 5 60 0 42 8 53,3 1 2 747 12 2 15 19 6

#Basic-Jukic or Basic N or Jukic NB or Jukic BN
* Buturovic-Ponikvar J + Buturovic J + Ponikvar JB

Abbreviations: Rev - review; CR - case report; Int/Nat - international/national; type of J — journal; Coll — collaboration.

with the countries already involved. In addition, these
already performed clinical trials have generated a higher
scientific impact by a few nephrologists from the region
who have become well known by their publications in
Medline cited journals.

Another possible explanation for this enthusiastic work of
the Balkan nephrologists could be explained by the
continuous effort of International organizations (ERA-
EDTA, ISN), which in collaboration with national societies,
put a lot of effort to organize multidisciplinary meetings,
continuous medical education (CME) courses and
workshops aiming to update us with the latest scientific
data. In addition, there were plenty of possibilities for

grants and collaborations between developed and
developing nephrology centers and their doctors in the
form of sister centers or twining projects. As a con-
sequence of such collaboration, joint projects were estab-
lished and some important scientific results were published
in well recognized nephrology journals.

Finally, the Universities in Balkan countries have established
rules for evaluation of candidates in their applications for
an academic position and their further promotions. These
rules were shown as demanding and in return mobilized
the efforts for a scientific progress done by our nephrolo-
gists despite poorly allocated national budgets for science
and research. Most often, this effort has been sponsored by
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authors themselves providing required reagents for labo-
ratory analyses, statistical evaluation, writing and eventu-
ally, the cost of publishing. Therefore, it is not surprising
that the majority of publications have been published by
nephrologists with university carrier who are also
opinion leaders and mentors.

In conclusion, Balkan nephrologists seem to get and keep
the pace with the nephrologists from the developed coun-
tries, and their effort is really worth mentioning conside-
ring long-lasting impediments in the region concerning
the scientific work in general.

Conflict of interest statement. None declared.
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ABO-Incompatible Kidney Transplantation: Past, Present and Future
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Introduction

Kidney transplantation (KTx) is the treatment of choice
for end-stage renal disease [1]. Compared with dialysis
it confers a survival advantage, enhances quality of life
and is more cost-effective. There are two types of po-
tential donors in renal transplants: deceased and living do-
nors. Transplantation from living donors provides better
survival rates in comparison to those from deceased ones
[2]. Furthermore, transplantation from living donors could
be the solution for the shortage of cadaveric donated or-
gans. Unfortunately, for many years a significant number
of potential living donors were rejected due to blood group
incompatibility with the recipient. ABO-incompatibility
was considered to be an absolute contraindication to trans-
plantation. However, during the last 15years the implemen-
tation of new transplant protocols has significantly dimi-
nished this barrier and has lead the way for the induc-
tion of ABO-incompatible (ABO:i) transplantation worldwide.

History of ABO-incompatible kidney transplantation

The first successful ABOI transplantations were reported
by Alexandre, et al. in 1987 [3]. These transplantations
were performed using living donors, splenectomy, plas-
mapheresis and an immunosuppressive regimen with cyclo-
sporine, steroids, azathioprine and antilymphocyte globulin.

Further development in the field of ABOi KTx came from
centers in Japan. With the use of plasmapheresis or double
filtration plasmapheresis for removing anti-ABO antibo-
dies, splenectomy for physically removing the source of
the antibody-producing cells and new pharmacological
immunosuppressants, the Japanese group presented sig-
nificantly improved graft survival [4]. Based on these pro-
mising results, in the first decade of this millennium ABOi
KTx began to expand slowly and in other centers of USA
and Europe. However, many institutions approached the
need for splenectomy with a degree of skepticism, consi-
dering the related long-term infections and the increased
surgical risk. The concept of a "medical splenectomy" with
the introduction in clinical practice of Rituximab-a mo-
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noclonal antibody against CD-20 on B cells- made ABOi
KTx more feasible [5]. Also, the introduction of new immu-
noadsorption techniques with the use of specific anti-A
or anti-B immunoadsorption columns (Glycosorb®), which
effectively and specifically depletes anti-A or anti-B anti-
bodies without any apparent side effect, made transplan-
tation preconditioning easier. Nowadays, ABOi KTxs are
worldwide performed with remarkable outcomes.

Current desensitization protocols and
long - term outcomes

Although there are some differences in the desensitization
protocols among different transplant centers, most include
a combination of plasmapheresis or immunoadsorption,
intravenous immunoglobulin and a triple-drug immuno-
supression consisting of tacrolimus, mycophenolate and
prednisolone. In addition, monoclonal or polyclonal an-
tibody agents are used during the induction period. Sple-
nectomy is still in use selectively, while rituximab admi-
nistration is in use. After transplantation, close monitor-
ring of the ABO antibody titer is necessary and usually
some more plasmapheresis sessions are needed to elimi-
nate the antibodies rebound. The major determinant of
successful graft outcome is the prevention of hyperacute
rejection and the establishment of accommodation as early
as possible. Accommaodation is defined as the absence
of antigen-antibody reaction, despite the presence of
"foreign" antigen on the vascular endothelial cells of the
graft and the presence of antibody in recipient’s blood [6].
Independently of the different protocols that are used in
various centers, the short-and long-term outcomes of ABOi
transplantations are now comparable with those of ABO-
compatible KTxs. In Japan during the past two decades,
about 2000 ABOi KTxs were performed. The patient and
graft survival rates for the 1427 procedures performed after
2001 were 98% and 96% for the first year and 91% and
83% for 9 years respectively [7]. In the USA, the outcomes
were also excellent with patient and graft survival of
89,4% and 89%, respectively reported by the Johns Hop-
kins University after 5 years follow-up. [8]. From Europe,
the results of a Swedish Group for 3 years follow-up were
100% for patient survival and 86,7% for graft survival
[9]. Also, the Melbourne Group reported 100% patient
and graft survival after 2,2 years of follow-up [10].
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At our center, we have performed 30 ABOi kidney trans-
plantations since 2005. Pre-transplant desensitization was
made according to an amendment of the Swedish protocol.
More specifically we have used repeated immunoadsorp-
tions mostly with the Glycosorb ABO-collumns or in com-
bination with the Immusorba-collumns to achieve an iso-
agglutinin titer of < 1:16 at the day of transplantation,
intravenous immunoglobulin 0.5g/kg of body weight at the
end of immunoadsorptions course, rituximab 375mg/m?
body surface area on day 20 pre-transplantation, and oral
immunosupression instituted a week prior to KTx. As
induction therapy monoclonal antibodies against inter-
leukin-2 were used, while at least three immunoadsorp-
tion sessions were performed postoperatively depending
on anti-A/B titers thereafter. The main difference from the
Swedish protocol was the use of everolimus or mycophe-
nolate acid in the triple-drug combination with tacrolimus
and corticosteroids. One-year patient and graft survival ra-
tes were 100%, while the 5-year patient and graft survival
rates were 91,7%. In comparison with the ABO-compa-
tible KTxs we did not observe differences in the incidence
of viral or bacterial infections.

Futures expectations

Since many centers report results comparable with con-
ventional ABO-compatible transplants, it is obvious that
ABOi transplantation is an acceptable alternative. It is an
option that patients must have as it decreases the waitlist
and the associated morbidity and mortality.

New techniques for antibody removal in combination with
novel pharmacological agents for B-cell depletion could
facilitate the preconditioning for ABOI transplantation in
the future. The better understanding of incompatible kid-
ney transplant histology and graft accommaodation could also
improve graft survival results and reduce the risk for rejection.
One of the remaining obstacles for ABOi KTx is the cost.
The need for preconditioning prior to transplantation, post-
transplant immunoadsorptions and monitoring significantly
increase the cost related to ABOi KTx. However, in terms
of cost-effectiveness, studies from the USA and Europe
showed that, despite the increased initial mean cost of
ABOi transplantation, on a long-term financial plan this
turned out to be a cost saving therapy, considering the
expenses associated with maintenance dialysis [11].

On the other hand paired exchange kidney donation (PKD)
could be an option for some patients, especially in low-
income countries. PKD allows an exchange of kidneys
between two or more donor/recipient pairs that are ABOI
or HLA incompatible, with the aim of achieving compatible
pairs. The main problem of PKD programs is the size of
donors’ pool. With the creation of international networks
of PKD programs, this goal could be attained. Furthermo-
re, with the current established PKD programs in Europe,

such as in the Netherlands [12] and United Kingdom [13],
the implementation of this strategy seems to be more feasible.

Conclusions

Over the last two decades advances in technology and

pharmacotherapy made ABOi transplantations to be a re-
ality. ABOi KTx can now be part of daily practice in most
of the transplants centers with the support of an appro-
priate organized laboratory, clinical and renal pathology
teams. This offers a new option for end-stage renal disease
patients to improve the length and quality of their life.
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Cimino-Brescia AV fistula

Native arteriovenous (AV) fistula which was introduced into
clinical practice in 1966 by Brescia, Cimino, Appel and
Hurowich [1] is still a vascular access of choice for chronic
hemodialysis patients. The main advantages were longe-
vity and fewer, especially infectious, complications. For
the patients with exhausted vasculature, AV grafts made
of expanded polytetrafluoroethylene (ePTFE), introdu-
ced in 1976, were the second best choice to native AV fis-
tula. They had shorter life span, with outflow stenosis of
the vein as the most common complication. Infection usually
necessitated complete removal of the graft in spite of anti-
biotic therapy.

Ultrasound/ Doppler examination

Preoperative Duplex sonography of arteries and veins be-
came the golden standard for preoperative examination
before AV fistula or graft creation. It prevents unsuccessful
and unnecessary surgery and pain to the patient in circum-
stances when arteries are too narrow (<1,8-2,0 mm) or
veins are absent or flebitic. In our Dialysis center for
acute and chronic dialysis at the University Medical Center
in Ljubljana more than 400 vascular mapings are being per-
formed by nephrologists every year.Ultrasound/ doppler
examination is being performed both before AV fistula
or graft creation and before salvage surgeries.

Native AVF and grafts

Data from registries published in NDT 2009 revealed that
percentage above 80 of native AV fistula is achieved only
in few countries in the world [2]. Slovenian ESRD registry
revealed that in 2005 85,1% of chronic hemodialysis
(HD) patients had native AV fistula, 4,7% had grafts and
10,5 % catheters. In 2010, still 82% of our patients had
native AV fistula. However, in 2011 the percentage dro-
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pped to 79% and the percentage of hemodialysis cathe-
ters increased to 15%, while the percentage of grafts re-
mained stable, 6% [3]. One of the reasons for the redu-
ced number of AV fistulas in our hemodialysis popula-
tion might also be the shift of dialysis patients (having
been in excellent health condition with predomonantly AV
fistula as vascular access) to transplantation (with fun-
ctioning fistulas) and their loss from hemodialysis re-
gistry. In the remaining hemodialysis population the mean
age rose, number of comorbidities increased, possibilities
for native AV fistula placement declined and more AV grafts
have been created. Interestingly, mortality rate of old he-
modialysis patients (>80 years) between those with nati-
ve AV fistula and those with AV graft, was the same [4].
At the beginnings of hemodialysis, nephrologists like Ci-
mino and Brescia gave the idea of AV fistula creation, and
others like Stanley Sheldon, were access surgeons themselves.
In our Dialysis center vascular access has been performed
by nephrologists since 1974 and since then more than
6,500 vascular access surgeries have been performed in
chronic hemodialysis patients. The autor of this paper, a
nephrologist, has performed more than 3,000 surgeries,
of which about 1,500 in the last 10 years. Majority of access
interventions (85%) were performed by nephrologists in
Italy while other countries rely mainly on vascular sur-
geons [5]. Nevertheless, the opinion that nephrologists
should be closely involved in AV fistula creation is ge-
tting an increased support [6,7]. Preferable surgical tech-
nique is "end to side™" anastomosis as distal as possible.
AV grafts could be placed in the forearm as loop or in the
upper arm or in the thigh. Surprisingly, thigh AV grafts
have longer lifespan in comparison with native AV fistu-
lae [8,9]. A new challenge has arosen recently with functioning
vascular access in transplant partients: there is an additional
hemodynamic burden for the heart, increasing dilation of
AV fistula aneurysm, cosmetic effects and painful thrombosis
with usually seen systemic signs of inflammation [10].

Salvage of thrombosed AV fistulas and grafts is at least
as important as creation of new ones. Successful salvage
means immediate function, no need for a catheter, no
need for a new AV fistula/graft creation, thus sparing vas-
culature and at last but not least it increases the patients’
sense of safety and wellbeing. Salvage could be perfor-
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med by interventional radiologists or interventional nep-
hrologists. The latter could act endovascularly or by sur-
gery. Surgical thrombectomies and revisions of AV fis-
tulas and grafts had better results compared to endovas-
cular procedures. This is true especially for thromboses
due to perianastomotic stenosis. In our group of 111 throm-
bosed native AV fistulae, 128 surgical salvage procedu-
res were performed, immediate success rate was 93.8%
and 1-year postinterventional patency rate was 68% (for
both thrombectomies alone and thrombectomies with
creation of a new anastomsis) and 73% for thrombecto-
mies with reanastomosis [11]. Analysis of our group of
59 AV grafts thrombosis revealed that 129 thrombecto-
mies were needed, immediate success rate was 78% and
1-year postinterventional rate was 76%. In all grafts fistu-
lography was performed after thrombectomy and percuta-
neous transluminal angioplaty was performed if necessary [12].

Hemodialysis catheters as acute or permanent
vascular access

For acute hemodialysis and apheresis patients as well as for
chronic hemodialysis patients without possibility of crea-
ting either native AV fistula or AV graft, central vein ca-
theters were vascular access of choice or, for few of them,
the last resort for hemodialysis. Femoral catheters were
introduced by Stanley Sheldon in 1961, jugular in 1971
and subclavian in 1978. Broviac introduced silastic cathe-
ters for cancer patients and they were modified by Hick-
man and used for hemodialysis vascular access in 1977.
According to the European and American guidelines tu-
nneled, cuffed catheters have been suggested as the best
permanent vascular access for certain chronic HD pa-
tients with exhausted vasculature for creating AV fistu-
las or grafts. The main reasons for this suggestion were lo-
wer incidence of catheter-related infections, at exit site,
and bacteremias or septicemias compared to nontunneled
ones. Our experience with 103 tunneled, cuffed catheters,
placed by nephrologists, can be compared with the expe-
rience of other experts. The median time free of compli-
cations was 3 months, incidence of exit site infection was
0,09/1000 and septicemias 0,1/1000 catheter days [13].
An important issue in the catheters is locking solution,
the most promissing is 3-sodium citrate [14]. Surprisin-
gly, design of temporary jugular catheters might also have
an important impact on catheter-related infections: in pre-
curved catheters, compared to straight ones, the inciden-
ce of bacteremia was 0 vs. 5,6/1000 catheter days [15].
Our experience with 30 temporary, precurved jugular ca-
thters, locked with 4% and 30% citrate, with antibiotic
ointment at the exit site, was similar to tunneled cathe-
ters: incidence of exit site infections and bacteremias was
0,2/1000 and 0,2/1000 catheter days, respectively. Howe-
ver, these results should be confirmed by controlled ran-
domized clinical analysis. The advantage of our precur-
ved jugular temporary catheters as permanent vascular
access was in the easier way to insert or to replace by
guidewire or to remove it. All these maneuvers could be
done by the majority of the nephrologists at any time,

even at night, whilst insertion, replacing or removal of
tunneled catheters require surgical skills [16].

Conclusions

Since the introduction in 1966, native AV fistula is still a
vascular access of choice for the majority of chronic he-
modialysis patients. The second best access choice is AV
graft and the worst but many times the last resort, tunne-
led catheters. Recent publications have revealed surpri-
sing data that thigh AV grafts are of high quality, com-
parable to native AV fistula. Salvage of AV fistula or graft,
mainly by thrombectomy, is as important as creation of a
new fistula. It should be performed at any time after throm-
bosis, it is optimal to do it as soon as possible and is quite
successful. Although the European and American quide-
lines recommend exclusive use of tunneled catheters as
permanent vascular access when vasculature is exhaus-
ted, there arre data revealing that temporary jugular ca-
theters, especially designed (precurved), locked with cit-
rate have as low incidence of catheter-related infection
as tunneled catheters. However, randomized controlled
trials should be performed to confirm these observations.
Growing amount of evidence has indicated that locking
solution of choice for hemodialysis catheters is citrate.

Nephrologists, at least those who are treating hemodia-
lysis patients, should be involved in the process of vas-
cular access: they should be capable of performing ul-
trasound/doppler sonography along with vascular ma-
pping before access surgery and before salvage procedu-
res. They should also be capable to insert (at least tempo-
rary) hemodialysis catheters at any time. Nephrologists are
also very much interested in creating and maintaing vas-
cular access for hemodialysis. Although they can create
technically excellent AV fistula or AV graft, their per-
fect understanding of the problems of vascular access for
hemodialysis together with their knowledge of hemodialy-
sis therapy, give them the advantage over vascular surgeons.
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Abstract

Introduction. Bone morphogenetic protein-2 (BMP-2) is a
member of BMP family of proteins. In human, it has role
in skeletal repair and regeneration, as well as in heart for-
mation. Kidneys of BMP-2 heterozygous null mutant mice
have normal gross anatomy, but exhibit increased ureteric
bud branching. Dysregulation of BMP-2 signaling has been
suggested in carcinogenesis.

Methods. We determined BMP-2 protein expression in
CCRC and in healthy renal tissue, and evaluated its prog-
nostic significance after five years of follow-up. Twenty
patients with localized clear cell carcinomas at the time
of diagnosis were included in the investigation. Immuno-
histochemical staining for BMP-2 was evaluated semi-
quantitatively and the specimens were scored according
to the distribution of positive cells.

Results. In normal tissue, the expression of BMP-2 was
localized predominantly in tubular cells, with less inten-
sive staining in glomerular mesangial cells. Other glome-
rular cells were BMP-2 negative. The cellular staining
pattern for BMP-2 was both cytoplasmic and membra-
nous. In 14 of 20 patients, loss of BMP-2 staining was
observed in the malignant tissue. However, three out of
six patients with positive BMP-2 staining died from di-
sseminated malignant disease, one of them had conco-
mitant acute myeloid leukemia.

Conclusions. According to our results, BMP-2 expression
in CCRC may be associated with an adverse outcome with
development of bone metastatic disease.

Key words: BMP-2, clear cell renal carcinoma, outcome,
bone metastases, immunohistochemistry

Introduction

Bone morphogenetic protein-2 (BMP-2) is a member of
BMP family of proteins. BMP-2 heterozygous null mutant
mice die at embryonic day 7,5-9 with failure of proamni-
onic canal to close and abnormal development of the heart.
In human, it has role in skeletal repair and regeneration,
as well as in heart formation [1]. During kidney develop-
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ment, BMP-2 transcripts are expressed in condensed meta-
nephric mesenchyme close to the tips of the ureteric bud
[2]. Kidneys of BMP-2 heterozygous null mutant mice ha-
ve normal gross anatomy, but exhibit increased ureteric
bud branching. It is believed that BMP-2 inhibits branching
morphogenesis at the tips of the branching ureteric bud [3].
Dysregulation of BMP-2 signaling has been suggested in
carcinogenesis [4-10]. Clear cell renal carcinoma (CCRC)
at the localized stage is considered as curable surgical di-
sease. Still, almost 30% of patients who present with li-
mited disease at the time of surgery develop metastasis
within the next 3 years [11]. Numerous molecular mar-
kers have been investigated in terms of predicting disease
progression, as well as potential therapeutic targets for
CCRC. The clinicopathological significance of BMP-2
expression in human CCRC has not been investigated.
In the present study, we determined BMP-2 protein expre-
ssion in CCRC and in healthy renal tissue, and evaluated
its prognostic significance after five years of follow-up.

Materials and methods

Tissue samples were obtained at the Department of Uro-
logy, University Hospital Zagreb, Zagreb, Croatia, from
25 consecutive patients who underwent nephrectomy for
renal cancer. Out of 25 tumor samples, there were 20 clear
cell carcinomas that were further processed and these pa-
tients were included in the investigation. The study was
approved by the investigators’ Institutional Review Board.

The study included 12 male and 8 female patients ranged
in age from 39 to 83 years (mean 63 years), 6 of them being
smokers for more than 10 years. Tumor size ranged from 2
to 4,8 cm (average 2,5 cm). Renal cancer was incidenta-
Ily found on routine examination in 6 patients. Presen-
ting symptoms included haematuria in 6 patients, flank
pain in 6 patients, while one patient presented with a pal-
pable mass. Laboratory investigations at diagnosis demon-
strated elevated sedimentation rate in 12 patients. Throm-
bocytopenia, anemia and erythrocytosis were found in 1
patient each. Elevated liver chemistries were found in
two patients. Sixteen patients had one or more concomi-
tant diseases including urolithiasis, diabetes mellitus, val-
vular heart disease and angina pectoris. One patient had
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previously been treated for acute myeloid leukemia with
allogenic bone marrow transplantation.

Besides the abdominal multi-slice computed tomography,
all patients underwent bone scan and chest X-ray to ex-
clude disease dissemination before surgery. Tumor sam-
ples and corresponding healthy parts taken from the nor-
mal tissue located as far as possible from the tumor site
were collected.

Immunohistochemistry

Formalin-fixed, paraffin-embedded tissues (3-4 pm) were
deparaffinised in xylene and then rehydrated through gra-
ded alcohol. Endogenous peroxidase activity was blocked
with 0,3 % hydrogen peroxide for 10 min. The sections
were blocked with 20% normal rabbit serum for 30 min
prior to 1 h of incubation with primary antibody (mouse mo-
noclonal BMP-2 antibody, Abcam, UK). The slides were
washed twice in Tris-buffered saline and incubated with
biotinylated rabbit-antimouse antibody (DAKO, Glostrup,
Denmark) diluted 1:500 in blocking serum. The detec-
tion of antibody reaction was carried out with a standard
streptavidin-biotin complex (Dako, Glostrup, Denmark).
Negative control sections were processed in an identical
manner after omitting the primary antibody and showed
no staining.

Evaluation of immunohistochemistry

Immunohistochemical staining for BMP-2 was evaluated
semiquantitatively and the specimens were scored accor-
ding to the distribution of positive cells. Immunostaining
results were graded according to the following protocol:
3+, more than 50 % of cells positive; 2+, 50-75% of cells
positive; 1+, 10-49 % of cells positive; and 0, if < 10 % of
cells demonstrated positive staining.

The cellular localization and pattern of immunoreacti-
vity were examined in a blinded fashion independently by
two investigators.

Statistical analysis

SAS for Windows, version 9.1 (SAS Institute, Cary, USA)
was used to perform statistical calculations. The chi-square
test was used to evaluate the association between BMP-
2 expression and the clinicopathologic parameters. P va-
lues <0.05 were considered statistically significant.

Results
Expression of BMP-2 in normal kidney tissue

Expression of BMP-2 was investigated in specimens of
normal kidney by using immunohistochemistry (Figure
1). Tissue samples were collected from the site most di-
stant from the tumor. In normal tissue, the expression of
BMP-2 was localized predominantly in tubular cells, with
less intensive staining in glomerular mesangial cells. Other
glomerular cells were BMP-2 negative (Figure 1). The ce-
llular staining pattern for BMP-2 was both cytoplasmic

and membranous. All healthy samples exhibited positive
BMP-2 staining with average score 2.77 (range 2-3).

FLIY o " \‘ ( L‘ - \ -
Fig. 1. Essentially all tubular cells show strong and unifo
cytoplasmic positivity for BMP2 (arrow)

Expression of BMP-2 in clear cell renal carcinoma
Next, we examined BMP-2 expression in a series of clear

cell renal carcinoma specimens. In 14 of 20 patients, loss
of BMP-2 staining was observed (Figure 2).

Fig. 2. Loss of BMP-2 expression in the clear cell renal
carcinoma (arrow)

Six samples exhibited positive BMP-2 staining. It is inte-
resting that 5 out of 6 patients with positive BMP-2 sta-
ining in malignant tissue presented with macrohaematu-
ria, compared with occurrence of macrohaematuria in only
1 out of 14 patients with negative BMP-2 staining in the
malignant tissue (p<0.05). BMP-2 expression did not co-
rrelate with other presenting symptoms.

BMP-2 protein expression and survival

During the mean follow-up of five years 12 patients died.
Average age of deceased patients was 78 years. Four of
them had positive BMP-2 staining in malignant tissue.
Three of the patients with positive BMP-2 staining died from
disseminated malignant disease, one of them had conco-
mitant acute myeloid leukemia. Two patients died from acu-
te myocardial infarction. Cause of death of other patients is
unknown, but they had no signs of disease dissemination.
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Discussion

In addition to their roles in tissue morphogenesis, recent
literature suggests that different members of the BMP fa-
mily of proteins may be involved in human cancers. Thus,
in recent years, BMP-2 has generated considerably atten-
tion in cancer biology. It was found in various human
cancers including pancreatic cancer [9], fibrosarcoma, se-
rous adenocarcinoma, prostate carcinoma [12], mucinous
adenocarcinoma, fibrosarcoma, mesothelioma [7], glioma
[13], ovarian cancer [8], oral carcinoma [14] and osteosar-
coma [15]. It was found to be 8,9 fold upregulated in
invasive human bladder cancer [16].

Besides the aberrant expression of BMP genes in tumo-
rous tissues, an important factor of their action is expre-
ssion of BMP receptors located on plasma membrane of
the cell. Overexpression of BMP receptors may allow
more ligand molecules to bind with receptors inducing
abnormal cellular function. For example, BMP-2 is ex-
pressed in both osteosarcoma and malignant fibrous his-
tiocytoma. However, BMP receptor could not be demon-
strated by immunohistochemistry in malignant fibrous his-
tiocytoma that may help to differentiate these two types
of tumour, as well as explain why malignant fibrous his-
tiocytoma does not ossify [17]. Enrichments of BMP2 in
non-small cell lung cancer tumor cell enhance tumor growth
in vivo [18,19], due to activation of second messengers
SMAD 1 and 5 [20].

Bone morphogenetic proteins may demonstrate both sti-
mulative and anti-proliferative action on tumor growth ba-
sed on expression of their promoters or inhibitors, recap-
tors and second messengers.

BMP-2 is involved in heterotopic ossification in meta-
static lesions from different types of malignant cells inclu-
ding urothelial bladder carcinoma [21], malignant melano-
ma [22] and gastric cancer [23,24]. It was found to enhan-
ce motility and invasiveness of prostate cancer cell lines
[25] as well as migration and invasion of gastric cancer
cells by activating the phosphatidylinositol 3-kinase path-
way [6]. It may differently affect mesenchymal to epithe-
lial and epithelial to mesenchymal transformation depen-
ding on the dosage in colon cancer cells [6].

Besides the role in cell proliferation, BMP-2 has generally
being proposed to be an angiogenic factor [26,27], pro-
moting neoangiogenesis when associated with VEGF (vas-
cular endothelial growth factor) in lung cancer [4].
Increased expression of BMP-2 has recently been found
by two independent investigators in cases of bone metasta-
sis and muscle invasion of bladder urothelial carcinoma
[28,29]. They conclude that BMP-2 correlates with bone
metastases in bladder urothelial cancer.

Our data demonstrated that BMP-2 expression in malig-
nant tissue was associated with development of metasta-
tic disease and with mortality. Results are in line with
published data dealing with BMP-2 expression in other
malignancies [4-10, 21-30]. Over the last years, nephron
sparing surgery has been used to treat majority of patients
with small kidney cancers. However, even small cancers
may spread throughout the body as demonstrated by our
study. Further investigations with more patients with tu-

mors of different stages and grades are necessary to de-
fine the role for BMP-2 in renal clear cell carcinoma.

Conclusions

BMP-2 may have different functions in tumor biology de-
pending on the type of tissue or even on the type of cell,
as well as conditions in the microenvironment. Current data
suggest that BMP-2 may be involved mostly in metasta-
sis, epithelial to mesenchymal transformation and inva-
sion of cancers.
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Abstract

Introduction. The development and implementation of
clinical guidelines aims at delivering better healthcare by
means of quality improvement. In a single-centre, retrospec-
tive cohort study we examined the association between
achievement of guideline targets and clinical outcomes
of prevalent hemodialysis patients..

Methods. Forty-seven stable, prevalent, end-stage renal
disease patients treated with thrice weekly, in-centre he-
modialysis were included in the analysis. The guideline
targets examined at the initiation of the study were: 1)
use of an arteriovenous (AV) fistula as vascular access
or not, 2) haemoglobin > 11 g/dl, and 3) serum albumin
> 3,8 g/dl. Mean follow-up time was 11,2+2,0 months.
Results. At baseline, 78,7% of patients had an AV fistula
as vascular access, 72,3% of patients had haemoglobin
>11 g/dl, 76,6% of patients had serum albumin >3,8 g/dl,
whereas 17,0%,31,9%,48,9% of patients met any one, two
or all three guideline targets, respectively. The largest sur-
vival benefit was found for the use of an AV fistula (una-
djusted mortality hazard ratio: 0,11, p=0,002). The simul-
taneous attainment of more than one guideline target was
also associated, in a graded manner, with lower mortali-
ty over the study period (unadjusted mortality hazard ra-
tio: 0,10 and 0,07 for any two or all three guideline tar-
gets met, respectively, p<0,05).

Conclusions. The attainment of clinical guideline targets,
especially the use of an AV fistula as vascular access, is
related to improved mid-term survival in prevalent hemo-
dialysis patients in a single centre and possibly contribu-
tes to the so-called centre effect.

Keywords: guidelines, hemodialysis, arteriovenous fistula,
haemoglobin, albumin

Introduction

The evolution of modern medical practice over the last
decades has relied heavily upon evidence-based data from
clinical trials. Alongside this trend, large professional so-
cieties have developed and published clinical guidelines

Correspondence to:

based on hard evidence whenever possible and alterna-
tively on expert opinion. These clinical guidelines aim at
defining the standard of care and at reducing discrepan-
cies in practice patterns without compromising the role
of physician judgement and individualization of patient
care. KDIGO (Kidney Disease Improving Global Outcomes)
and KDOQI (Kidney Disease Outcomes Quality Initiati-
ve) are premier examples of guideline developing orga-
nizations of interest to the nephrology community.

In an era of global financial restraints and stringent con-
trol over health expenditures, the notion of ‘pay for per-
formance’ has gained special attention and has incurpo-
rated the use of clinical guidelines targets. These act as
performance measures and their attainment by the health-
care provider serves as a financial incentive. For exam-
ple, KDOQI clinical guidelines for vascular access [1],
anemia [2] and dialysis adequacy [1] in end-stage renal
disease (ESRD) patients are officially endorsed in the
United States by a quality improvement program [3] and
attaining the specified targets leads to compensation of
in-centre dialysis facilities [4].

Several studies have examined the association between
achievement of KDOQI parameters, either separately or
grouped, and clinical outcomes [5-7]. Decreased mortality
and morbidity, lower rates of hospitalizations and lower
health costs have been reported for patients satisfying the
target values. Among KDOQI parameters, serum albumin,
a marker of nutrition and inflammatory status, is conside-
red a strong predictor of mortality in ESRD and, thus, it
has been extensively studied [8,9]. Data from Southeastern
Europe on the issue of guideline targets attainment in he-
modialysis are sparse. We evaluated the relation between
achievement of guideline targets and clinical outcomes
of prevalent hemodialysis patients in a single-centre study
from Greece.

Subjects and methods
Study design and participants
This study is designed as a retrospective cohort analysis.

Forty-seven Caucasian prevalent end-stage renal disease
patients who underwent thrice weekly chronic hemodia-
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lysis (HD) in a single centre were enrolled. The eligibi-
lity criteria were: age more than 18 years and receiving
chronic HD for more than 3 months. Exclusion criteria
were: scheduled living donor renal transplantation and
severe comorbidities (active malignancy, active infection,
end-stage organ disease namely cardiac, pulmonary or
hepatic failure). Residual renal function was negligible
in all patients.

Hemaodialysis prescription

All patients were dialyzed for a minimum of 4 hours per
session. Extended HD duration was applied whenever cli-
nically indicated. Blood flow rate ranged between 250-
300 ml/min and dialysate flow rate was fixed at 500
ml/min as per centre’s protocols. Dialysate composition
was individualized according to each patient’s clinical
needs. Dialysate sodium ranged from 138 to 142 mmol/l,
dialysate calcium ranged from 1,5 to 1,75 mmol/l and
dialysate potassium ranged from 2 to 3 mmol/l; rest of the
dialysate ingredients were the same among all patients.
Sodium or ultrafiltration modeling was not applied. The
dialysis monitors in use were the same for all patients
(AK 200™ S, Gambro AB, Lund, Sweden). Two types of
dialyzers were used during the study period: a high-flux
membrane dialyzer (Toraysulfone® TS 2.1, Toray Indust-
ries, Inc., Tokyo, Japan) and a low-flux membrane one
(Filtryzer® B3 2,0, Polymethylmethacrylate-PMMA mem-
brane, Toray Industries, Inc., Tokyo, Japan).

Study variables

At study initiation the following parameters were catego-
rized as to whether they satisfied the respective KDOQI
guideline targets or not: 1) use of an AV fistula as vas-
cular access, 2) haemoglobin >11 g/dl, and 3) serum
albumin >3,8 g/dl (lower normal limit for the reference
range of our laboratory). Follow-up clinical assessment was
performed monthly during the study period. In addition,
biochemical tests were also performed on a monthly ba-
sis and the time-averaged values of the latter two inde-
pendent variables were calculated. All blood samples were
analyzed at the same, central, certified laboratory (Medisyn
SA). Primary outcome variable was all-cause mortality.
Follow-up time was continued until death, kidney transplan-
tation, switch to peritoneal dialysis or loss to follow-up.

Statistical analysis

Descriptive data were expressed as mean * standard de-
viation (SD) and percentages of the total. The compari-
son between baseline and time-averaged values was done
using the paired Student’s t-test, where appropriate; chi-
square test was used for categorical data. We used the Cox
proportional hazards model for estimating the associa-
tion between guideline targets attained and mortality.
Model results were summarized by the use of hazard ra-
tio (HR) and 95% confidence intervals (Cl). The level of
statistical significance was set at p<0,05. All analyses were
performed using SPSS software, version 17.0 (SPSS Inc,
Chicago, IL).

Results

Baseline patient data are displayed in Table 1. Mean pa-
tient age was 69,4+15.4 years. Mean time on dialysis was
1,8+1,1 years. 25,5% of the patients were diabetics whe-
reas 50% had cardiovascular disease. Mean follow-up
time was 11,2+2,0 months. No patients were switched
to peritoneal dialysis, transferred to another HD unit or
underwent kidney transplantation during the study period;
as such, no losses to follow-up were recorded.

Table 1. Baseline demographic, clinical, laboratory data.
URR, urea reduction ratio

Age (years) 69,7 +154
Sex: Males (%) 74,5

Females (%) 255
Diabetes (%) 234
HD burden (years) 1,8 +1,1
AV access: AV fistula (%) 78,7

AV graft (%) 6,4

Catheter (%) 149
Causes of ESRD:
Diabetic nephropathy (%) 18,2
Glomerulonephritis (%) 13,6
Hypertension (%) 18,2
Other/unknown (%) 50,0
Cardiovascular disease (%) 50,0
URR (%) 72,5 +57
Haemoglobin (g/dl) 11,3 +1,2
Albumin (mg/dl) 39 +0,3

100%
90%
80%  [8.7% 76,6%
72,3%

70%

60%

50%

40%

30%

20%

10%
0%
AVfisla Hb>11g/dl Ab>38 gd
Fig. 1. Percentage of patients with functioning AV fistula,
haemoglobin > 11 g/dl and serum albumin > 3,8 g/dl

The percentage of patients with a functioning AV fistula
at baseline was 78,7% (Figure 1). Likewise, 72,3% of pa-
tients had haemoglobin >11 g/dl and 76,6% of patients
had serum albumin >3,8 g/dl. Time-averaged values of
haemoglobin and serum albumin were kept constant over
the course of the study and did not differ significantly
from baseline. The percentage of patients who simultaneous-
ly attained any one, two or three guideline targets was
17,0%, 31,9% and 48,9%, respectively (Figure 2). Of the
patient subset who achieved only one target, the majority
(62,5%) had achieved the target of haemoglobin > 11 g/dl.
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Fig. 2. Percentage of simultaneously attained guideline targets

Seven patients (14,9%) deceased during the follow-up
period. Three patients died from cardiovascular causes (ab-
dominal aortic aneurysm rupture, thoracic aortic dissec-
tion and ischemic cerebrovascular accident) and three
patients from infectious complications. One of them had
satisfied one guideline target, four had satisfied two guide-
line targets simultaneously and the remaining one had
satisfied all three guideline targets simultaneously. The
unadjusted all-cause mortality hazard ratio for use of a
functioning AV fistula was 0,11 (95% CI: 0,02-0,59) (Table
2). Satisfying each individual guideline for haemoglobin
>11 g/dl and serum albumin >3,8 g/dl was also correlated
with decreased mortality, albeit it did not reach statisti-
cal significance. The simultaneous attainment of more than
one guideline targets was also associated with a robust
survival benefit. Unadjusted mortality hazard ratio for
satisfying any two guideline targets simultaneously was
0,10 and unadjusted mortality hazard ratio for satisfying
all three guideline targets was 0,07 (p<0,05).

Table 2. Hazard ratio (HR) for mortality associated with guideline

targets attained

Guideline target Frequency HR (95% CI)
(%)
None 2,1 1
AV fistula 78,7 0,11 (0,02-0,59)
Haemoglobin > 11 g/dl 72,3 0,81 (0,15-4,43)
Albumin > 3,8 g/dl 76,6 0,25 (0,05-1,25)

Discussion

The results of this study confirm previous trials that ac-
hievement of guideline targets in ESRD patients is asso-
ciated with reductions in mortality [6,7]. Although patient
characteristics of this specific case mix, such as mean
age of 69,7 years, mean HD burden of 1,8 years and 50%
prevalence of cardiovascular disease, a high risk cohort
in terms of morbidity and a potential survivor bias, the
proportion of achieved targets may as well reflect the
time and efforts consumed by the medical and nursing
staff to reach and preserve a survival benefit. An overall
80,8% of the patients had achieved simultaneously two
or more of the targets studied, whereas over 70% of them
had achieved each of the targets separately. Moreover,
the consistency of time-averaged values over follow-up
time secures a stable effect during the study period and
adds to the strength of the observed outcome. The selec-
tion of clinical guideline targets to be studied requires
further attention. According to the U.S. ESRD Clinical
Performance Measures Project [3] the parameters used
for the ‘pay per performance’ schema of in-centre dialysis
facilities are urea reduction ratio (URR) >65%, haemo-
globin >11 g/dl and the use of AV fistula as vascular
access. However, differences in clinical practice between
U.S. and the rest of the world limit the comparison of
URR as a guideline target across different populations.
Even in large, multicenter trials [10], mean dialysis se-
ssion duration in U.S. hardly reaches four hours, which
is the minimum accepted norm in Europe and Japan. Con-

sequently, U.S. dialysis units strive to achieve the URR
target within these time limitations. By contrast, almost
all our patients had URR > 65% and we chose not to use
this guideline target because of the obvious bias. In-
stead, we selected the use of serum albumin, a KDOQI
guideline target [11] and a powerful risk marker in
ESRD [12], which is influenced by poor nutrition and
persistent inflammation. Malnutrition, inflammation and
atherosclerosis (MIA) syndrome is rather common in
ESRD and, hence, renders the normalization of serum
albumin levels a difficult task for the attending nephrolo-
gist. The correlation of serum albumin > 3,8 g/dl with
mortality failed to reach statistical significance in our
study but the simultaneous attainment of this target along-
side the other two targets did relate to reduced mortality.
The importance of AV fistula as the vascular access of
choice in ESRD patients is indispensable. Its use has
demonstrated longer access survival half-life and has been
associated with fewer complications. Furthermore, timely
creation of an AV fistula and avoidance of a central venous
catheter has been argued recently to be the principal deter-
minant of superior survival in incident hemodialysis pa-
tients, which equals that of incident peritoneal dialysis
patient and thus ceasing effectively the controversy over
dialysis modality choice for this population [13,14]. Fis-
tula First initiative [15] in the U.S. has been developed
solely for the purpose of increasing the rates of native
AV fistula use. The utility of haemoglobin as a clinical
guideline target is even more plausible partly because it
is easily modifiable by the use of erythropoiesis stimula-
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ting agents (ESAs). However, caution should be exercised
regarding the targeted upper limit of haemoglobin in fear
of severe cardiovascular complications [16,17]. In our study,
mean haemoglobin was 11,3+1,2 g/dl, whereas in seven
patients on ESAs it was over the cutoff of 12 g/dl, ran-
ging from 12,1 to 12,7 g/dI.

The financial implications of guideline targeting reveal
a large cost benefit [18]. According to Plantinga, et al.
[6], attainment of each target resulted in a decrease in
annual Medicare hospital payments of approximately
$762 per patient-year. Vice versa, every 0,1 decrease in
Kt/VV was independently associated with an additional
$940 of Medicare inpatient expenditures in another study
[19]. Moreover, the benefits of reduced hospitalizations
on overstressed healthcare systems and on health related
quality of life of patients must also be taken into account.
Although our study did not address specifically the issue
of expenditures and hospitalizations, there is ample eviden-
ce that guideline targeting is cost effective.

We feel that certain possible limitations to this study de-
serve to be mentioned. First of all, the small sample size
of a single centre study may attenuate the robustness of
our results. On the other hand, there exists a homoge-
neous approach by the healthcare providers in the same
clinical setting that reduces variability in practice and pre-
vents suboptimal performance. Secondly, the retrospect-
tive, observational nature of this study demonstrates asso-
ciations among the study variables and outcomes but it
cannot prove causality. Residual confounding due to un-
known variables cannot be excluded with certainty.

In conclusion, the attainment of clinical guideline targets
represents a therapeutic challenge requiring strenuous
efforts and vigilance by the healthcare team. Neverthe-
less, the potential benefits are becoming more and more
tangible. Our study adds to the existing literature that
improved survival is a feasible outcome together with
reduced morbidity and expenditure costs.
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Abstract

Introduction. Kidney transplantation in a small develo-
ping country faced with political and economical bur-
den, such as Bosnia and Herzegovina, represents a great
problem for dedicated medical staff. The aim of this pa-
per was to show results of kidney transplantation with
special focus on frequency and causes of poor outcomes
in the first year after transplantation.

Methods. For this retrospective review we have used
the medical database of the University Clinical Center Tuz-
la, Department for Nephrology, Dialysis and Transplantation,
for the period from September of 1999 through July of
2013. During that period, 117 renal transplantations were
done, out of which 99 (84,62%) from living related donor,
five (4,27%) from living unrelated donor (spouse) and 14
cadaveric (11,11%) transplantations. We have analyzed
patient and graft survival as well as development of me-
dical and surgical complications. Poor outcome in the first
post-transplantation year was defined as death and graft loss.
Results. Gender structure of 117 transplanted patients was
76 males (64,96%) and 41 females (35,04%) with an ave-
rage age of 33,68 (£10,47), including six children younger
than 16. During the first post-transplantation year, five re-
cipients died (4,27%), with cardiovascular incidents as a di-
rect cause in three and sepsis in two cases. Nine patients
(7,69%) had lost graft function during the first year post-
transplantation. Causes of graft loss were acute humoral
rejection in two and sepsis in two recipients, with venous
and arterial thrombosis, rupture of renal artery and multiorgan
insufficiency after hemorrhagic shock. Acute rejection was
diagnosed in ten (8,55%) and new onset diabetes mellitus
in five (4,27%) recipients.

Conclusions. We can conclude that survival of kidney graft
and recipients after first post-transplantation year was
92,31% and 95,73%, respectively which is in accordance
with modern recommendation, especially when we talk about
small transplantation center in the developing country
with political and financial problems.
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Introduction

Kidney transplantation in Bosnia and Herzegovina (BH)
dates back to the 70-ies of the last century in Sarajevo,
and after the break during the war, it was started again
during 1997 in Sarajevo and in 1999 in Tuzla. However,
despite such an early start, transplantation in BH is still
limited to mainly living related transplantation, while
deceased donor transplantation is still waiting for better
days. During the period from 2006 to 2011, there were se-
ven deceased donors, so 14 kidney transplantations were
done. Current situation can be explained by our geopoli-
tical circumstances, divided health system within the state,
lack of motivation among doctors and poor financial su-
pport. Kidney transplantation in a small developing coun-
try faced with political and economical burden, such as BH,
represents a great problem for dedicated medical staff.
The aim of this paper was to show the results of kidney
transplantation in the University Clinical Center Tuzla,
with special focus on frequency and causes of poor out-
comes in the first post-transplantation year.

Materials and Methods

For this retrospective review we have used the medical
database of the University Clinical Center Tuzla, Depart-
ment for Nephrology, Dialysis and Transplantation, for
the period from September of 1999 through July of 2013.
During that period, 117 kidney transplantations were done,
out of which 99 (84,62%) from living related donor, five
(4,27%) from living unrelated donor (spouse) and 14 trans-
plantations from deceased donors (11,11%). All transplan-
ted patients were preoperatively prepared in the Depart-
ment for Nephrology, Dialysis and Transplantation from
where they were directly sent to the operating theatre. After
they spent 4 to 7 postoperative days in the Intensive care
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unit (with daily nephrologists visits), they were sent back
to the Department for Nephrology, Dialysis and Transplan-
tation for additional 15-30 days. After that period, they ha-
ve had continuous follow-up in the Nephrology outpatient
clinic for transplanted patients. During the period from
1999 until 2002 we used ATG and triple immunosuppre-
ssive therapy consisting of corticosteroids, azathioprine
and cyclosporine. Since 2002 we have switched to basili-
ximab and replaced azathioprine by mycophenolate mofe-
til, and from 2006 on, half of our patients use tacrolimus.
More than 80% of transplanted patients have got urethral
stent for 2 to 3 weeks. Poor outcome in the first post-
transplantation year represent death and graft loss.

Results

Gender structure of 117 transplanted patients was 76 males

(64,96%) and 41 females (35,04%). The average age of
kidney graft recipients was 33.68 (+10,47), ranging from
12 to 60. There were six children younger than 16. Primary
renal disease was glomerulonephritis in 54,7% of recipients
(mainly without pathohistological confirmation); undefined
in 17,1%, reflux in 10,25%, interstitial nephritis or pyelo-
nephritis in 7,69%, lupus nephritis in 2,56% and diabetes
in 2,56% of recipients. Living related donor was mother
in 31,31%, father in 31,31%, sister in 12,12%, and brot-
her in 13,13% of cases. In 10,10% of cases donors were
distant relatives. In all five cases of living unrelated do-
nations, donors were spouses. Out of seven deceased do-
nors, three had head trauma as a cause of brain death, and
four had acute neurologic incident. The overall average
living donor age was 49,66+11,19 (25-72), while the ave-
rage deceased donor age was 48,71+16,99 (25-62).
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Fig. 1. Frequency of death and graft losses during the first post-transplantation year
Legend: Deceased - transplanatation from deceased donor, URLD-unrelated living
donor transplantation, LRD - living related donor transplantation

During the first post-transplantation year, five recipients
died (Figure 1), out of whom four with non-functional graft
and one with functional graft. Causes were cardiovascu-
lar incidents in three and sepsis in two cases. Three of
those five got a kidney from living related donor and two
from deceased donors. Overall nine patients lost graft func-
tion during the first year post-transplantation (Figure 1),
out of whom three with kidney from deceased donors.
Causes of graft loss were acute humoral rejection in two
and sepsis in two recipients, with venous and arterial throm-
bosis, rupture of renal artery and multiorgan insufficien-
cy after hemorrhagic shock being the cause of the remai-
ning graft losses. The average age of patients who died
or lost the graft was 40(26-60), and the average number
of months spent on dialysis for those was 71(8-264).

Among other complications emerging during the first year
after transplantation the most frequent ones were: acute
rejection in ten, diabetes mellitus in five, lymphocella in
four, urinome in three, urinary tract infection in three and
intramuscular hematoma in two patients. Besides that, one
patient had stent obstruction with consequential hydro-
nephrosis, the other one profound hypokaliemia and the
third one reactive stress disorder. One child had posterior
reversible encephalopathy syndrome (PRES), and one pa-
tient with delayed graft function had pathohistologically
confirmed acute tubular necrosis.

Discussion

According to the data from BH Renal register, in year 2011,
2362 patients were treated by one of renal replacement



22

Short-term complication in kidney transplantation

therapies; therefore prevalence was 665,2 per million po-
pulation. Unfortunately, only 7% were those subjected to
transplantation and with functioning renal graft. The Socie-
ty for nephrology, dialysis and kidney transplantation in
BH, with the help of international nephrology and trans-
plantation societies, puts great effort in realization of the
kidney transplantation project. However, support from offi-
cial health institutions in BH is not sufficient at the mo-
ment, so the transplantation medicine in BH is dependent
on isolated efforts of medical personnel in three university
clinical centers. Despite the fact that the legislative regula-
tion for transplantation exists and that it is in concordance
with the European regulations, lack of, mainly political, will
to commence with necessary activities on implementing
those regulations has resulted in scarce number of reali-
zed transplantations in previous 15 years.

However, under such circumstances, 117 kidney transplan-
tations done solely in Tuzla represent result worthy of res-
pect, with great chance of growing number of transplan-
ted patients in the near future. Small transplantation centers
in developing countries encounter numerous obstacles such
as providing political and public support, financial support,
education programs and technological environment, and
BH is not an exception. Starting the program of kidney
transplantation in Tuzla, in 1999, only four years after the
devastating war (1992-1995), was not at all an easy task.
Analysis of the results of transplantation in Tuzla in the
past 15 years shows that patient and graft survival is in
accordance with the widely accepted recommendations
and guidelines [1]. 85% is assumed to be an acceptable
minimum of graft survival in the first post-transplanta-
tion year, and 90% for patient survival [2].

The results obtained from seven years of living donor
kidney transplantation in Great Britain showed that graft
survival during that first post-transplantation year was 95%,
while patient survival was 99% [1]. In our series of 104 (re-
lated and un-related) living donor kidney transplantations,
three patients died in the first year following the procedure,
which means that patient survival was 97%. In the same
time period, four patients lost graft function, which means
that graft survival was 96%.

Introducing basiliximab in immunosuppressive protocols
in year 2002 significantly influenced transplantation re-
sults by lowering a number of acute rejection episodes in
the first year after transplantation, as shown in large pa-
tient series [3]. In the available literature there are scarce
reports on transplantation results in non-experienced trans-
plantation centers, but in the report from Great Britain
graft survival was 93%after the first post-transplantation
year, while incidence of early acute rejection was 11% [4].
The result from our center show lower incidence of acu-
te rejection episodes (8,55%), most probably due to the
fact that living related donor transplantations prevailed.
New onset diabetes mellitus is one of the important com-
plications of transplantation. It is estimated that inciden-
ce of developing diabetes mellitus after transplantation
is 4-20% [5]. Five of our patients developed this compli-
cation (4,27%), with four of them taking tacrolimus as cal-
cineurin inhibitor. Three of those five patients had graft
from deceased donors. Graft infection, frequently compli-

cated with sepsis, is also a significant complication and
one of the leading causes of graft failure and loss, and
death as well [6]. We had two patients, both with graft
from deceased donors, who died as a result of sepsis de-
veloped on the basis of graft infection with primary de-
layed graft function.

The frequency of postoperative complications such as lym-
phocellae, urinomes and urinary tract infections in our pa-
tients was 8,6%. Surgical interventions were necessary in
those with urinomes, while lymphocellaes were sponta-
neously resolved. Urinary complications may produce
great problems in early postoperative period and jeopar-
dize graft function and patient's health; therefore, a good
surgical explantation technique is of great importance,
especially in deceased donor transplantation [7], as well as
transplantation surgeon skills, since it has been proved
that urinary complications are significantly more frequent
in non-experienced surgeons [8].

5,27% of vascular complications in our patients do not rep-
resent high frequency, but it was significant since these
complications resulted in death in four patients, and one
emergency graftectomy in one patient with arterial throm-
bosis. Vascular complications in the earliest postoperati-
ve time, together with sepsis, are leading cause of graft
loss in transplanted patients [9]. Thromboses in renal graft
in adults are responsible for 2-7% of early graft loss, while
in children those are much more frequent, reaching up to
35% [10]. Our six transplanted children, all getting graft
from living related donor, fortunately did not have such
complications. Cardiovascular complications with consequen-
tial death are very frequent in transplanted patients, and
their frequency is in correlation with the number of pre-
transplantation dialysis months [11]. This was also valid
for our rather little series of transplanted patients.

Only one girl out of our six transplanted children had early neu-
rological complication (PRES) that resolved without furt-
her consequences. In a paper dealing with these complica-
tions, it is stated that frequency of neurological complications
in children was 9%, PRES being the most frequent one [12].
Our results, together with those from the literature, show
that incidence of early complications in kidney transplan-
tation is reduced, according to the opinion of the majori-
ty of researchersdue to the usage of modern immunosupp-
ressive drugs [13]. In one Irish study, frequency of early
complications was lowered from around 7% in the nine-
ties to a less than 1% at present time [14].

Conclusions

We can conclude that survival of kidney graft and recipients
after first post-transplantation year was 92,31% and 95,73%,
respectively and is in accordance with modern recommen-
dations, especially when we talk about small transplan-
tation center in the developing country with political and
financial problems.
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Abstract

Introduction. The shortage of kidney availability has in-
creased utilization of other donor categories. The aim of
our study was to compare the graft survival and outcome
between living-unrelated donors (LURD) and elderly li-
ving related donors (LRD).

Methods. Fifteen LURD kidney transplanted patients in
the period between 2000 and 2006, and 18 randomly selec-
ted recipients from elderly LRD (>60 years) kidneys were
retrospectively evaluated from their patients' charts. The re-
gular immunosuppressive protocol consisted of induction the-
rapy with steroids and I1L-2 receptor antibodies (Daclizumab
in five doses), and maintenance therapy with mofetil myco-
phenolate, cyclosporine A and steroids. The analyzed variab-
les were recipient and donor age and sex, glomerular fil-
tration rate of donated kidney (evaluated by DTPA scan
of the donor), HLA matching, cold ischemic time (CIT),
delayed graft function (DGF), acute rejection episodes (AR),
urinary infections (UTI), present status of the graft (deter-
mined by estimated GFR), and graft survival data.
Results. The two groups were similar with regard to age,
gender and body weight of the recipients, CIT and cyc-
losporine targeted Co/C; levels. The LURD group donors
were younger, and GFR of the donated kidney signify-
cantly higher when compared to the elderly LRD group,
(47,6+11.4 vs. 65,9+3,6 years, p<0,05; 53,3+14,2 vs. 44,1
+10,1 ml/min; p<0,05). LURD group of patients was cha-
racterized by significantly higher percentage of AR and UTI,
as well as longer hemodialysis duration when compared
to the elderly LRD group (34,5% vs. 18,6%, p<0,05; and
36,4% vs. 20,2%, p<0,05; 34,7+12,2 vs. 8,0+6,9 months,
p<0,01). No difference in graft survival rates was found
between the groups at 5 years follow up, with graft sur-
vival rate of 100% in both groups. In addition, the graft
function at 5 years after transplantation did not differ sig-
nificantly between the groups, although the LURD group
maintained slightly higher GFR compared to the elderly
LRD group (55,7+15,6 vs. 46,3+16,8 ml/min, p>0.05).
Conclusions. Kidney transplant recipients from LURD
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have shown to yield 5 years graft survival rates and out-
come similar to that of LRD older than 60 years. A po-
ssible partial explanation may be the higher GFR of dona-
ted kidney in LURD group, compared to the lower num-
ber of HLA mismatches in the group of kidney transplants
from older LRD and their lower percentage of UTI and
episodes of AR. Although these results are obtained in a
pilot study, they confirm that in the presence of organ shor-
tage from cadavers, LURD and older LRD may become a
valuable source of potential organ for patients on the kid-
ney waiting list.

Key words: kidney transplantation, living kidney donation,
elderly related donors, unrelated donors

Introduction

Kidney transplantation with organs from living related
donation (LRD) has been performed for many years with
good results [1]. Namely, since its introduction over 50
years ago, live-donor kidney transplantation has been asso-
ciated with better graft and patient outcomes compared
to the deceased donor kidney transplantation [2,3].
However, organ shortage and a steadily increasing waiting
time for cadaver kidney transplant have made it necessary
to search for alternatives. Kidney transplantation from li-
ving unrelated donors (LURD), i.e. between persons who ha-
ve close emational bonds only, has been proposed as ano-
ther possibility. Thus, the evidence of unexpectedly high
rates of survival of kidney grafts from spouses and other
living unrelated donors in patients with end-stage renal di-
sease has been mounting in recent years [4-7]. Moreover,
donors aged >60 years are now frequently accepted as another
alternative for living kidney transplantation [8-10].

The aim of our study was to identify and evaluate the risk
factors for graft outcome and survival and their comparison
between the LURD and elderly LRD (>60years) groups
of patients.
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Materials and methods

In our study 15 kidney transplant patients from LURD per-
formed in the period 2000-2006, and 18 randomly selec-
ted recipients from elderly LRD (>60 years) were retrospec-
tively evaluated from their patients' charts. All kidney trans-
plant recipients included in the study received their first
allograft. As an induction therapy we used methylpred-
nisolone (500mg) and IL-2 receptor antibodies-Daclizumab
(Zenapax®; 1mg/kg/BW at implantation and thereafter every
2 weeks in five doses). The maintenance immunosuppre-
ssion consisted of cyclosporine A (Neoral®; 4-6mg/kg/day)
initiated at least 36hrs after transplantation to reach target
C2 levels of 800-1200 ng/ml, prednisolone (1 mg/kg/day
tapered to 0,1 mg/kg/day after 4 weeks) and mycophenola-
te mofetil (Cellcept®; 1 g bid.).

Patients with DGF during the first postoperative month,
manifested as post-transplant acute tubular necrosis (ATN),
were treated with hemodialysis, and those who experien-
ced an episode of acute rejection AR (increase in serum
creatinine >20% or a decrease in urine output for 2 con-
secutive days), were treated with pulse corticosteroids.
Biopsies were done by ultrasound-guided automated gun.
Biopsy specimens were considered as adequate if they con-
tained more than 7 glomeruli and at least one artery that
were further histologically processed according to the
Banff 97 scoring scheme [11].

The analyzed variables were as follows: recipient and do-
nor age and sex, glomerular filtration rate of donated Kid-
ney (evaluated by DTPA scan of the donor), HLA matc-
hing, cold ischemic time (CIT), delayed graft function (DGF),
acute rejection episodes (AR), number of urinary tract in-
fections (UTI), present status of the graft (determined by
estimated GFR e.g. calculated creatinine clearance-cCICr),

and graft survival data. There were two groups of patients:
Group 1: LURD group (n=15), including 10 kidneys dona-
ted from female and 5 from male spouses, and Group 2:
LRD (>60 yr) group (n=18) consisted of 4 siblings, 13
parents and one cousin.

The clinical and biochemical data were recorded at the time
of transplantation, at 1", 6 months, and at 1" and 5 years
posttransplant.

Data are expressed as mean values = SD for continuous
variables and as percentage for categorical data. For nu-
meric data, ANOVA and Student's t test to compare the
differences between 2 groups and Kruskal-Wallis and
Mann-Whitney U test as nonparametric analysis were used
when appropriate. Chi square (Fisher's exact test) was used
to compare the categorical data. A difference was conside-
red significant at a P value of <0.05.

Results

The groups did not differ regarding the cause of ESRD
(Table 1).

Table 1. Demographic characteristics of recipients (cause
of ESRD)

LURD
(n°=15)

LRD>60
yr (n°=18)

Glomerulonephritis

Diabetes

Hypertensive renal disease
Polycystic renal disease

Reflux nephropathy

Lupus nephropathy

Other 3

o OO F,rNMDN N
S PP P NWOo

Table 2. Comparison of demographic characteristics, biochemical and clinical

data between the groups

LURD (n°=15)

LRD>60yr (n°=18)

Parameters Mean+SD Mean+SD p-value
Donor age (yr) 47,6+10,4 65,943,6 <0,05
Recipient age (yr) 35,1+9,8 30,3£10,0 ns
Recipient BMI 22,4+40 22,8+3,8 ns
GFR don. kidney 53,3+£14,2 44,1+10,1 <0,05
Time on HD (mo) 34,7122 8,0+6,9 <0,01
HLA mismatch 44+1,8 2,1+1,1 <0,01
CIT (hours) 2,514 3,1+1,8 ns
DGF 15,3% 17,6% ns
AR post-transplant 34,5% 18,6% <0,05
UTI post-transplant 36,4% 20,2% <0,05
CyA (C2 level) 867,4+28,8 748.6+36,6 ns
CAN evidence 21,4% 39,5% <0,05
Graft survival 5yrs rate 100% 100% ns

Baseline patients’ characteristics are shown in Table 2.

The groups were similar with regard to recipient’s age, gen-
der and body weight and cyclosporine targeted C, levels.
LURD recipients tended to be older (35.1+9.8 vs. 30,3+10,0
years), and had significantly higher HLA mismatching
(4,4£1,8 vs. 2,1+1,1, p<0.01). On the other hand, CIT in the
group of LRD recipients seemed to be longer (3,1+1,8 vs.
2,6+1,4 hours), and the percentage of DGF in this group

higher 17,6% vs. 15,3%, but none of these variables have
reached the level of significance, when compared to the
LURD group.

Nevertheless, donors in the LURD group were younger, and
GFR of donated kidney was significantly higher than those in
the elderly LRD group (47,6+11,4 vs. 65,9+3,6 years, p<0,05;
53,3+14,2 vs. 44,1+10,1 ml/min; p<0,05). In addition, LURD
group of patients was characterized by significantly hig-
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her percentage of AR and UT], as well as longer hemodi-
alysis duration when compared to the elderly LRD group
(34,5% vs. 18,6%, p<0,05; and 36,4% vs. 20,2%, p<0,05;
34,7+£12,2 vs. 8,0+6,9 months, p<0,01) (Table 2).

Importantly, chronic allograft nephropathy (CAN) histo-
logical evidence was present in a significantly higher per-
centage in biopsy specimens of the elderly LRD group of

vs. 21,4%, p<0,05). No difference in graft survival rates was
found between the groups at 5 years follow up, with graft
survival rate of 100% in both groups.

Serum creatinine levels (sCr) were slightly higher while
estimated GFR (calculated creatinine clearance-cCICr) ten-
ded to be lower during the whole period of follow-up in the
elderly LRD group, not reaching statistical difference bet-

patients when compared to those of LURD group (39,5%

ween the groups (Table 3).

Table 3. Graft function at 1 and 6 months, and 1 and 5 years after kidney

transplantation in both groups

LURD (n°=15) LRD>60yr (n°=18)

Parameters Mean£SD Mean£SD p-value
sCr 1 month 121,3+33,2 133,8+35,4 ns
sCr 6 months 144,6+46,2 154,9+42,0 ns
sCr 1 year 147,0+53,4 155,6+60,4 ns
sCr 5 years 135,7+48,6 157,9+42,8 ns
cCICr 1 month 67,3+17,7 57,7£13,6 ns
cCICr 6 month 60,7£19,0 58,5+20,1 ns
cCICr 1 year 61,4+22,0 52,5+20,4 ns
cCICr 5 years 55,7+15,6 46,3£16,8 ns

Finally, the graft function 5 years after transplantation did
not differ significantly between the groups, although the
LURD group maintained slightly higher GFR compared to the
elderly LRD group (55,7+15,6 vs. 46,3+16,8 ml/min, p>0,05).

Discussion

Despite the improvement in immunosuppression and be-
tter graft and patient survival in cadaver transplantation,
the use of living donors for kidney transplantation still re-
sults in a slightly superior graft and patient survival, and
less morbidity due to fewer rejection episodes, less immu-
nosuppression and better immediate graft function [1,2].
Furthermore, the shortage of cadaveric donor organs and
the increasing number of uremic patients on waiting lists
prompts transplant centers to examine all possible alterna-
tives in addition to living-related transplantation. Amongst
currently avaible options, living donors (related and unre-
lated) constitute a very useful source of the best quality or-
gans with excellent outcome. Because of the superior out-
come of the living compared to the cadaveric donor trans-
plants [3], a greater shift towards living donor transplants is
already evident word-wide [12]. Similarly, the same trend
has been observed in our unit over the past decades. Furt-
hermore, it has been reported that the majority of living re-
lated kidney transplantations are performed from kidneys
of siblings and parents, although spousal donation is beco-
ming increasingly more common [13,14].

Tang, et al. [13] reported that spousal kidney transplanta-
tion shared comparable results with LRD transplantation
and should be encouraged in places where cadaveric organs
remain scarce. Gjertson and Cecka [15] compared spouse
and other genetically unrelated transplants and found no
difference in graft survival. In our case study, we could not
make such comparison due to the small number of pa-
tients in the LURD group.

A number of large single centre studies and registry ana-
lyses (United Network of Organ Sharing-UNOS and Austra-
lia and New Zeeland Data-ANZDATA) have demonstrated

similar graft and patient outcomes between LRD and LURD
transplants, even though LURD were more likely to be older
donors and often had poorer HLA-matching [12,15,16].
HLA mismatches are known to have an impact on the
transplant outcome as shown by the registry data analy-
sis [12,17]. However, many recent single-centre studies
have reported similar graft survival rates with LRD and
LURD in spite of greater HLA mismatches in LURD
transplants [18,19].

On the other hand, Xianming Su, et al. (20) examining de-
ceased donor kidney transplants in US, reported that in-
cluding the provision of safer and more potent immunosupp-
ressive therapy, the significance of HLA matching has di-
minished, while non-immunological factors continue to im-
pede more marked improvements in long-term graft survival.
In our study, although LURD group had significantly higher
HLA mismatches (p<0,01) that might have contributed to
the greater number of AR’s observed in this compared to
LRD group (p<0,05), they did not have any impact on
the graft outcome at 1 and 5 years. However, while HLA
mismatches have been reported to have an impact on the
long-term graft survival, our study with a mean follow-up
of 5 years presents only our short/middle-term results.
Several studies have investigated the prevalence of AR
episodes of LURD and LRD recipients. Matas, et al. [3]
studied ARs occurring after the first 6 months post-
transplant and reported rejection rates of 8.6% in LURD
an 2,6% in LRD. Fuller, et al. [21] reported 1-year AR
rates of 30% in LURD an 18,5% in LRD, while in the stu-
dy of Voiculescu, et al. [7] these proportions were found
to be even higher-54,2% versus 52,2%, respectively. These
finding are in line with the results in our study. Namely,
we found significantly higher AR rates of 34,5% in LURD
when compared to those of 18,6% in elderly LRD group.
Although the AR rates in our study were summarized for
the whole follow-up period, AR episodes in both groups
occurred predominantly during the first 6 months post-
transplant, and only a few of them till the end of the first
year post transplantation. In this regard, we could hypo-
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thesize that it would be rather strange to have any nega-
tive impact on the long-term graft outcome if we had com-
parable short and mid-term results.

On the other side, it has been well established that the
type (live or deceased donor kidneys) and quality (donor
age and presence of donor comorbidities) of donor kid-
neys have a significant impact on renal allograft outcomes.
The influence of donor age and recipient age on renal
allograft survival has been investigated in numerous stu-
dies [16,22,23]. In some of those studies, it has been
shown that graft survival of kidneys from old donors
(>50-60 years) was significantly reduced as compared to
kidneys from younger donors [16,22]. In addition, it has
been reported from the same group of authors [16] that the
functional graft survival of kidneys from old donors (>60
years) was better in old recipients (>60 years), as compared
to all other age groups. Furthermore, in the study of Mo-
rales, et al. [23] no difference was found in 2-years graft
survival between donors more than 5 years younger or
older, or in those with age disparity of 10 or 15 years.

In our study, elderly LRD group has been shown to have
almost equal graft outcome compared to the LURD group.
Hence, although LRD group had lower age matching bet-
ween the donors and recipients, in contrast and as partial
explanation for the similar graft function and outcome bet-
ween the groups we could consider its higher HLA ma-
tching, and lower percentage of AR and UTI.

With regard to the therapy, it has been recently shown that
the use of newly proliferation signal inhibitors (PSls, also
known as mTOR inhibitors) which facilitates calcineurin
inhibitor (CNI) minimization or withdrawal may be proven
as particularly beneficial for "old-for-old" renal transplant
recipients [24]. Furthermore, the impact of donor age on
development and progression of CAN has been conside-
red as a consequence of several potential risk factors: dec-
reased nephritic mass, increased risk for AR, increased
susceptibility for CNI-induced nephrotoxicity and a hig-
her incidence of DGF and hypertension [25-30]. In this
regard, the incidence of histological signs of CAN in
biopsies performed in the elderly LRD group from our
study has been found to be significantly higher when
compared to the LURD group.

Fewer studies have analyzed the influence of donor kidney
function and subsequent graft function but this influence
has been reported as significant [31], modest [32], or even
no significant [33]. Lezaic, et al. [34] has reported that in
recipients without evidence of DGF or AR, the glome-
rular filtration rate of the donated kidney has no influen-
ce on the graft function and survival in LRD recipients.
In our study, although the elderly LRD group had a sig-
nificantly lower estimated GFR of the donated kidney,
higher sCr levels and lower cCICr, during the whole pe-
riod of follow-up, the difference between the groups was not
statistically significant. These results might be explained by
the fact that while kidney transplantation from unrelated do-
nors was performed with a higher GFR of donated kidney,
but in a setting of significantly higher HLA mismatching,
the shorter hemodialysis duration and lower incidence of AR
and UTI in the group of kidney transplant recipients from
older related donors implied almost equal graft outcome

and survival. Nevertheless, our outcome and survival rates
are valid only in short-term due to the limited period of
follow-up, which is the major shortcoming of our study.

Conclusions

The lack of deceased donor organs coupled with the in-
creased utilization of elderly and unrelated live donors have
gained a considerable interest in examining the outcome
of such grafts. In our study, kidney transplant recipients from
LURD have shown comparable 5 years graft survival and
outcome to that of LRD older than 60 years. Although these
results are obtained in a pilot study, they confirm that in
the presence of deceased organ shortage, LURD and
older LRD may become a valuable source of potential
organ for waitlisted patients for kidney transplantation.
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Abstract

Maintenance hemodialysis (HD) and kidney transplantation
were introduced in Slovenia in 1970. For decades the
number of renal replacement therapy (RRT) patients has
been increasing. In 2011, for the first time after 40 years, a
slight decrease was observed (from 2020 RRT patients
in 2010 to 2011 RRT patients in 2011; 980 p.m.p.). The
number and percentage of patients with functioning kidney
graft was continuously increasing, reaching 31,4% of all
RRT patients at the end of 2012. The number of incident
RRT patients in 2011 was stable and relatively low; 115
p.m.p., median age 68 years, 29% diabetics. Median age
of prevalent RRT patients was 60 years, for HD patients
67 years, for peritoneal dialysis patients 56,5 years and for
transplanted patients51 years. Hemodiafiltration was pres-
cribed in 59,3% of HD patients. The number of dialysis
patients is decreasing, however their age and comorbidity
are increasing, including more demanding conditions for
arteriovenous fistula construction than in the past. With
stable transplant activity, senior program in Eurotransplant,
possible increase in preemptive transplantation and impro-
ved chronic kidney disease care we may expect further
decrease in number of dialysis patients and increase in
complexity of their care in the next years, including care
for patients after kidney graft failure.

Key words: hemodialysis, kidney transplantation, registry,
renal replacement therapy

Introduction

Dialysis has been the cornerstone of renal replacement
therapy (RRT) for end-stage renal disease for decades, with
a growing number of patients in many countries and re-
gions since the introduction of maintenace dialysis in the
early sixties of the 20th century. In 2012 annual growth
rate in the number of dialysis patients was estimated to
be ~ 2% for Europe and Japan, 3-4% for USA, ~ 12% for
other regions and 7-8% for the whole world [1].
However, the trend of continuous increase in the
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number of dialysis patients is reversed in some
countries, in parallel with high and stable transplant
activity. In Slovenia, 40 years after introducing
maintenance hemodialysis in 1970, the decrease in the
number of dialysis patients has been observed since
2010 [2]. This trend, which is expected to continue in
the next years, may be a consequence of various factors:
relatively low number of incident dialysis patients as
compared to other European countries [3], increasing age
and comorbidity, increased access to transplantation,
increased awareness of chronic kidney disease (CKD)
detection and treatment, introduction of preemptive kidney
transplantation etc. A trend of slightly increasing
mortality of dialysis patients in the last years without de-
tectable decrease in dialysis quality or prescription may be
a consequence of greater comorbidity of dialysis patients
[2]. Patients with failed kidney graft represent a special,
complex group of dialysis patients. The number of such
patients may increase in the future (in parallel with the
increasing number of transplant patients), with high co-
morbidity burden and high mortality, especially in the first
year after graft failure [4].

Slovenian data

In 1970 maintenance hemodialysis was introduced in Slo-
venia. In the same year the first kidney transplantation was
performed at the University Medical Center Ljubljana.
Slovenian RRT Registry, collecting data on individual RRT
patients, was founded in 2004. The number of RRT patients
has increased until 2010. In 2011 for the first time after 40
years the number of RRT patients has sligthtly decreased
compared to 2010 (Figure 1, Figure 2). In parallel with that,
structure of RRT patients is continuously changing-number
and proportion of the patients with functioning kidney
graft is increasing and number of dialysis patients is de-
creasing. At the end of 2012, it was estimated that 31,4%
of all RRT patients had functioning kidney graft (643
patients) (Figure 3). The number of incident RRT patients
was relatively low compared to many European countries,
with 115 per million of popullation at the end of 2011; me-
dian age 68 years, 29% being diabetics.
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Fig. 1. Number of prevalent RRT patients in Slovenia from 1998-2011 (RRT: renal replacement
therapy; Tx: transplantation; PD: peritoneal dialysis; HD: hemodialysis)
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Fig. 2. Prevalent and incident RRT patients per million of popullation in Slovenia from
2000-2011 (incident patients at day 1 included; RRT: renal replacement therapy)
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Fig. 3. Percentage of patients treated by different forms of RRT among all RRT
patients in Slovenia from 1998-2011 (RRT: renal replacement therapy; Tx: transplantation;

PD: peritoneal dialysis; HD: hemodialysis)

Prevalent HD patients are significantly older than patients
treated by PD or transplantation. In 2011 median age of
hemodialysis patients was 67 years, compared to 51 years for
transplant patients and 56,5 years for patients on perito-
neal dialysis (60 years for all RRT patients) (Figure 4).
Percentage of HD patients with arteriovenous fistula de-
creased from 85% in 2005 to 79% in 2011, despite the ac-
tive policy of timely preoperative ultrasonography mapping

and vascular access surgery performed by nephrologists
in many cases. Increase in the number and percentage of
patients with HD catheters may be at least in part a conse-
quence of transplant activity (many patients with arte-
riovenous fistula are transplanted) [5], and patients re-
maining on hemodialysis are older and with more comor-
bid conditions. Trying to balance this factor potentially
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Fig. 4. Median age of prevalent RRT patients in Slovenia by RRT modality from 2005-2011
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influencing vascular access structure in HD patients, we
have calculated the percentage of patients with HD ca-
theters not only from all HD patients but also from all
RRT patients (including transplant patients) (Figure 5).

RRT patients having hemodialysis catheters represented
10% from all RRT patients and 15% from all HD
patients in 2011. Hemodiafiltration is increasingly being
used in Slovenia, with 59.3% of HD patients treated by

hemodiafiltration in 2011 (Figure 6). Mortality of
hemodialysis patients is slowly increasing, accompanied
by increasing mortality of all RRT patients (Figure 7).
As a total RRT population is relatively small and few
cases may influence percentages for particular year, we
have to wait for some years to see if these trends are
constant and convincing.
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Conclusions

In Slovenia, the number of prevalent RRT patients has
started to stagnate or slightly decrease since 2010. Among
all RRT patients, the number and percentage of patients
with functioning graft are continuously increasing. Expec-
tedly, the number of dialysis patients is decreasing, but
they are increasing in age, comorbidity and have more de-
manding conditions for arteriovenous fistula construc-
tion than in the past. Characteristics of dialysis patients
are expected to be further complicated by patients after
kidney graft failure that require complex medical care and
may be more numerous in the future. With stable transplant
activity, senior program in Eurotransplant, possible increase
in preemptive transplantation and good CKD care we may
expect further decrease in number of dialysis patients and
increase in complexity of their care in the next years,
including care for patients after kidney graft failure.
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Abstract

Introduction. High risk patients, such as diabetic patients,
with treatment-resistant hypertension benefit greatly from
the procedure of renal denervation by lowering blood pre-
ssure and preserving renal function.

Case report. A 62-year-old female came to our clinic for
uncontrolled hypertension. She was obese (BMI 32) diabetic
patient with neuropathy and retinopathy and renal insuffi-
ciency stage 11 (MDRD/CKD-EPI formula for eGFR: 66/
72ml/min/1,73m2), but without diabetic nephropathy.
All of the antihypertensive drugs were given at best tole-
rated dosage. Despite the therapy with 6 antihyperten-
sive drugs (aldosterone was added to the treatment) the
patient was not able to control her blood pressure and am-
bulatory blood pressure monitoring showed a resistant hy-
pertension (RH): non-dipper pattern, with day average sys-
tole/diastole: 149/78mmHg, maximum values of 208/130
mmHg, pulse pressure 68mmHg and frequency 80 per mi-
nute. The patient was admitted to the hospital for testing
the compliance, and the result was excellent. Thus, a device
related therapeutic procedure remained as a treatment al-
ternative, and renal artery denervation is the only possible
option in Croatia.

Results. Renal sympathetic denervation was done at se-
ven sites on both arteries without any procedure-related
complications. After the procedure, the patient was stable,
without worsening of the renal function and good control
of blood pressure. BP measurements at 1 and 3 months
follow-up visits were compared to baseline values.
Conclusions. Renal denervation is a safe and effective
procedure to cure RH in patients with diabetes.

Key words: resistant hypertension, renal denervation,
cost-benefit analysis

Introduction

Resistant hypertension is defined as high blood pressure
that remains uncontrolled despite treatment with at least
three antihypertensive agents (one of which is a diuretic) at
best tolerated doses [1]. Before a resistant hypertension
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diagnosis can be made, obvious causes of elevated blood
pressure should be sought (non-compliance, under-dosing,
white-coat hypertension etc.) as well as secondary arte-
rial hypertension. Prevalence of resistant hypertension in
Croatia is not known, but in USA and in Western Europe it
ranges from 9 to 13% [2,3].

Despite guideline treatment strategies, many patients with
hypertension fail to achieve blood pressure control and
remain at risk for cardiovascular disease [1]. Sympathetic
nervous system activation has been implicated in the deve-
lopment and progression of hypertension, as well as asso-
ciated metabolic, cardiovascular and renal disease states.
Renal denervation is a successful device-based therapeutic
therapy for resistant hypertension [4] and some subsequent
studies reported beneficial effect on glucose tolerance,
sleep apnoea, left ventricular hypertrophy, and cardiac fun-
ction [5,6]. The cost of this procedure is around 65,000 HRK
(8500 EUR) and it is not paid by the Croatian Institute
for Health Insurance. It is considered a high cost proce-
dure and it is not included in Diagnosis-related groups.
In patients with coronary artery disease, carotid arteries
disease, chronic kidney disease (CKD) uncontrolled hyper-
tension undeniably leads to possible stroke, myocardial in-
farction and end-stage renal disease with a need of haemo-
dialysis. Prices of treatment for one stroke granted by
the Croatian Institute for Health Insurance are 24508,89
HRK; treatment of one myocardial infarction 24635,23
HRK and one haemodyalisis treatment is around 900
HRK; all prices are given as Diagnosis-related groups.
Patients with resistant hypertension are also at higher risk
for poor cardiovascular outcomes, including death, Ml,
heart failure, stroke, or chronic kidney disease, meaning
that "recognizing these patients and identifying means
of minimizing their risk will be important to improve
their overall prognosis, and there is a strong evidence for
the use of spironolactone as a highly effective antihyper-
tensive agent [7,8].

Patients with multiple comorbidities are usually refused for
renal denervation, but we present a case of patient who
gained benefit from this procedure with evidence of pre-
served renal function, improved diabetes control and lo-
wer pharmacological therapy.
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Renal denervation

Case report

A 62-year-old female came to our clinic for resistant hy-
pertension (RH). She was obese (body mass index 32), dia-
betic patient (since 1976) with complications including
polineuropathy and retinopathy, history of hypertension
(since 1972) and chronic kidney disease stage 1l (MDRD/
CKD-EPI formula for eGFR: 66/72ml/min/1,73m2). Blood-
pressure (BP) control was defined as <140/<90 mm Hg.
So, the patient has controlled BP to <140/<90 mm Hg
being on four or more blood-pressure medications and
was classified as having controlled apparent treatment-
resistant hypertension. Optimal therapy for this patient
with uncontrolled apparent treatment-resistant hypertension
was prescribing a diuretic and two or more other blood-
pressure medications, with each medication at >50% of
the maximum recommended or approved dose for hyper-
tension. She was given losartan 200 mg/hydrochlorothia-
zide 25 mg, amlodipine 10 mg, nebivolole 5 mg, moxo-
nidine 0,6 mg, spironolactone (Aldactone)100 mg, inda-
pamide 1,5 mg, statins, aspirin and insulin therapy; all
of antihypertensive drugs at best tolerated dosage. Des-
pite the therapy ambulatory blood pressure monitoring
showed a non-dipper pattern, with day average systole/-
diastole: 149/78 mmHg, maximum values of 208/130 mmHg,
pulse pressure 68 mmHg and frequency 80 per minute.
Serum creatinine was 77 pumol/L, potassium 4,3 mmol/L,
glucose 7,5-10.0 mmol/L, without albuminuria. The pa-
tient was admitted to the hospital for testing the com-
pliance, and the result was excellent. Aldosterone anta-
gonist was not given because of high levels of serum
potassium. Thus, a device related therapeutic procedure
remained as a treatment alternative, and renal artery de-
nervation (RDN) was done at seven/sites on both arteries
without any procedure-related complications. After the pro-
cedure, the patient was stable, without worsening of the
renal function. Laboratory values after the procedure sho-
wed stable serum creatinine 71 umol/L with albumin/crea-
tinine ratio 0,5 mg/mmol. HbA1lc value before RDN was
7,6% and after 3 months (with the same therapy) 7,2%.
One month after RDN the ambulatory blood pressure
monitoring (ABPM) showed non-dipper pattern, with day
average systole/diastole: 131/68 mmHg, maximum values of
179/123 mmHg, pulse pressure 62 mmHg and frequen-
cy of 73 per minute.

Three months after RDN the ABPM showed non-dipper
pattern, with day average systole/diastole: 127/62 mmHg,
maximum values of 148/84 mmHg, pulse pressure 64
mmHg and frequency of 65 per minute.

One and 3 months after RDN, office systolic blood pressu-
re values were significantly lower (P<0.001). Neverthe-
less, after RDN the number of antihypertensive drug classes
required was 5 which was not statistically different from
the baseline.

Discussion
Optimal therapy for patients with controlled apparent

treatment-resistant hypertension was defined as prescrip-
tion of a diuretic and three or more other blood-pressure

medications, with each medication at >50% of the ma-
ximum recommended or approved dose for hyperten-
sion [1]. To improve treatment of uncontrolled hyperten-
sion, physicians should search for secondary causes of
hypertension, rule out white-coat hypertension, expend
energy to improve patient compliance, and prescribe an
optimal drug regimen and adequate dosage [9]. Approxi-
mately 1 in 7 of all uncontrolled hypertensives and 1 in 2
with uncontrolled RH are prescribed >3 BP medications
as optimal regimens. We need to answer some basic ques-
tions when treating a patient with treatment-resistant hy-
pertension: is the patient's pressure elevated outside the
office? Is the prescribed treatment adequate, and is the
patient taking the medications that have been prescribed
[10]. When pharmacological therapy has failed, there are
new options for treating patients with resistant hyperten-
sion (RH). Renal Sympathetic Denervation (RDN), an en-
dovascular catheter-based intervention, has been applied
as a novel concomitant treatment of drug-resistant hyper-
tension (rHT). This was the case with our patient.

Conclusions

Renal sympathetic denervation is safe and effective pro-
cedure that lowers blood pressure in patients with resis-
tant hypertension. The most beneficial effect of the proce-
dure has been shown in patients with multiple comorbi-
dities such as diabetic patients, coronary arteries disease,
carotid arteries disease and chronic kidney disease. These
patients should not be excluded from the procedure since
they will benefit greatly from it by prolonging dialysis-
free time, preventing stroke and myocardial infarction
and improving quality of life. For better understanding
of the efficacy and safety of RDN we need clinical trials
in patients with rHT and various co-morbidities.
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Abstract

Ankylosing spondylitis (AS) is a chronic inflammatory
disease of the sacroiliac joints and spine. Renal involve-
ment, apart from amyloidosis, is rare in AS. Focal segmen-
tal glomerulosclerosis (FSGS) occurs extremely rarely in
patients with AS. We report here a case of biopsy proven
FSGS associated with AS. The exact relationship between
AS and FSGS needs to be elucidated. TNF alpha may be a
possible mediator involved in the development of AS-
associated FSGS.

Key words: focal segmental glomerulosclerosis, anky-
losing spondylitis, renal failure

Introduction

Ankylosing spondylitis (AS) can present with back pain
and morning stiffness due to inflammation of the sacro-
iliac joints and spine. The majority of AS patients po-
ssess the HLA-B27 antigen (> 95%). Patients with AS
might suffer from anterior uveitis, enthesitis, cardiac, pul-
monary and renal problems.

The incidence of renal abnormalities among patients with
AS varies between 10-18%. Secondary renal amyloidosis
is the most common cause of renal involvement in AS
(62%), followed by IgA-nephropathy (30%), mesangiopro-
liferative glomerulonephritis (5%), membranous nephro-
pathy (1%), focal segmental glomerulosclerosis (1%) and
focal proliferative glomerulonephritis (1%).

Primary focal segmental glomerulosclerosis (FSGS) is a
glomerular disease causing proteinuria and nephrotic syn-
drome in children and adults. It is a common cause of end
stage renal disease (ESRD), accounting for up to 20% of
dialysis patients. The cardinal feature of FSGS is progressive
glomerular scarring. We report here a case of focal segmen-
tal glomerulosclerosis associated with ankylosing spondylitis.

Correspondence to:

Case report

A 47-year-old man had a 20-year history of ankylosing spon-
dylitis, with a chronic use of daily indomethacin 50-150 mg
for years. On admission to the Department of physical me-
dicine and rehabilitation, he had pain in his lumbar spi-
ne, pelvis, knees, and heels. He had been treated only with
NSAIDs. His spine was stiff and painful. Mmorning stiff-
ness lasted for about 1 hour. The patient was able to move
using a couple of walking sticks. He had a history of mul-
tiple lumbar disc hernia operation. Family history of the
patient was not contributory. He had typical stooped pos-
ture, with increased thoracic kyphosis and cervical forward
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Fig. 1. Anterior-posterior pelvic X-ray film. Bilateral Grade 4
sacroiliitis and severe diffuse narrowing hip joints
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flexion. His blood pressure was 170/80 mm/Hg and heart
rate 90/min and apart from kyphaosis his physical exami-
nation was normal. His waist and neck movement was
markedly restricted in all directions whereas his bilate-
ral hip flexion contractures were about 60°. The flexion of
left knee was limited to 90°. All other joints were normal.
Anterior-posterior pelvic X-ray film showed sacroiliitis
and narrowing hip joints (Figure 1).

Laboratory investigations showed elevated ESR: 97 mm/
first hour, hematocrit: 30%, hemoglobin: 9.5 g/dl, WBC
7920, platelets: 295000, fasting blood sugar: 87 mg/dl,
urea: 133 mg/dl, serum creatinine: 3,98 mg/d|, uric acid: 8,3
mg/dl, calcium: 8,6 mg/dl, potassium: 5,3 mmol/l, phos-
phorus: 4,6 mg/dl, albumin: 2,5 gr/dl, CRP: 12,37 mg/dl
and PTH: 391,7 pg/ml. Urinalysis revealed density 1008,
pH 6,0, protein ++, leukocytes (-), erythrocytes 6/each field.
Arterial blood gas showed metabolic acidosis: pH 7,35,
pCO; 33,4, HCO; 18,2, lac 0,78. As the patient had increa-
sed serum urea and creatinine levels, nephrology consul-
tation was requested. Amlodipine 10 mg tb 1*1, sodium
hydrogen carbonate 500 mg th 3*1 and IV iron (ferric
hydroxide sucrose complex) therapy had been added to
the medication. Daily urinary protein excretion was 1595
mg/day and creatinine excretion was 805 mg/day, in the
twenty-four hour urine collection. Glomerular filtration
rate was calculated using the short MDRD formula and
found to be 17,29 ml/min/1,73m?2. Renal ultrasonography of
the right kidney was 101*47 mm and parenchymal thick-
ness of 16 mm with a Grade 2 echogenicity. Ultrasono-
graphic size, parenchymal thickness and echogenicity of
the left kidney were 100*45 mm, 12 mm, and Grade 2,
respectively. There was no sign of stone or ectasia. Serum
immunoglobulins and complement components were within
normal limits. Antinuclear antibodies, AMA, ANCA, ASMA
and hepatitis B surface antigen were also negative. The
rest of the biochemical tests revealed Fe: 27 ngr/dl, total
iron binding capacity: 211 pgr/dl, transferrin saturation
of Fe%: 13%, ferritin 35,94 ng/ml, vitamin B12: 540,9
pa/ml, folate: 3,2 ng/ml, RF: 0,5 U/ml; 12-lead ECG was
in sinus rhythm, without pathological findings. Transthora-
cic echocardiogram revealed left ventricular ejection frac-
tion 65%, LA diameter 3,9 cm, LV diastolic dysfunction
grade 1, mitral regurgitation 1° and aortic regurgitation 1°.
Rectal biopsy, which was performed at first step because of
the high incidence of secondary amyloidosis in this group
of patients, showed chronic inflammation. Histochemically
samples were stained with crystal violet and Congo red.
Amyloid deposition was not detected (Figure 2).
Eventually, ultrasound-guided renal biopsy was performed.
Light microscopy revealed 12 glomeruli, of which 9 were
globally sclerotic, and 3 with segmental glomerular scle-
rosis. Moderate interstitial fibrosis, tubular atrophy and
medial thickening of blood vessels were apparent (Figure 3).
Histochemically periodic acid-Schiff, M. Silver, Masson’s
Trichrome staining were used. Congo red staining was
negative. No deposition of IgA, 1gG, IgM, C3, C4, Clq,
fibrinogen, kappa and lambda chains was identified with
direct immunofluorescence method. The biopsy revealed

Fig. 2. Rectal biopsy. CONGO REDx10. Amyloid deposition
was not detected

focal segmental glomerulosclerosis. Oral prednisolone the-
rapy (0,5 mg/kg/day) was given along with prophylaxis
of pneumocystis jirovecii. After nearly two months (fif-
ty six days) from his first admission, the patient was re-
addmitted to the hospital with signs of pulmonary infec-
tion, temperature of 39°C, high C-reactive protein levels
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(284,4 mg/dl), cough and a chest radiograph indicating left-
side opacity consistent with bronchopneumonia. Serum
creatinine and creatinine clearance were 6,43 mg/dl and
9,94 ml/min/1,73m?, respectively. Arterial blood gas analy-
sis showed metabolic acidosis. A central catheter was pla-
ced and he was started on intermittent hemodialysis. Ste-
roid dose was gradually reduced and ceased eventually.
Appropriate treatment with antibiotics was used and du-
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ring the follow-up period pneumonia showed regression.
However, chronic hemodialysis was necessary for the patient.

Discussion

Ankylosing spondylitis (AS) can present with a back pain
and morning stiffness due to inflammation of the sacro-
iliac joints and spine [1]. It tends to be more severe in
men and begins in early adulthood, the average age of onset
being at 28 years [2]. It may also lead to anterior uveitis,
enthesitis, cardiac, pulmonary and renal problems [3].
The incidence of renal abnormalities among patients with AS
varies between 10-18%. Secondary renal amyloidosis is the
most common cause of renal involvement in AS followed by
IgA-nephropathy, mesangioproliferative glomerulonephritis,
as well as membranous nephropathy, focal segmental glo-
merulosclerosis and focal proliferative glomerulonephritis.
Possible mechanisms of renal involvement in AS gene-
rally include toxic effects of nonsteroidal anti-inflamma-
tory drugs (NSAIDs), increased incidence of glomerulo-
nephritis and renal deposition of amyloid. Although re-
nal amyloidosis is a considerably rare complication of AS
(1-3% in European patients), it should be considered in
case of proteinuria and/or renal failure in AS. In 7% of
unselected AS patients, amyloid can be found in abdo-
minal fat or rectal biopsies, but most patients do not de-
velop clinically severe disease [4]. Proteinuria or impaired
renal function can indicate IgA-nephropathy, which is in-
teresting because of the increased serum IgA levels in AS
patients during the active inflammatory phases of spon-
dylitis [5]. In a recent study, secondary renal amyloidosis
and nephrolithiasis were the most common causes of renal
involvement in ankylosing spondylitis followed by IgA
nephropathy [6].

Renal involvement, apart from amyloidosis, is rare in AS.
FSGS occurs "extremely" rarely in association with ankylo-
sing spondylitis [7,8]. FSGS is diagnosed when the glo-
merular lesion involves only a portion of some of the
glomeruli with others remaining relatively uninvolved.
Before a diagnosis of primary FSGS is reached, second-
dary forms of the disease should be carefully excluded.
We report here a case of a 47-year-old man with ankylo-
sing spondylitis who presented with increased serum
urea and creatinine values and had a percutaneous renal
biopsy showing features of FSGS. No other secondary
cause of FSGS was found in our investigations. The exact
relationship between AS and FSGS (etiological and coin-
cidental) still needs to elucidated [9]. The underlying immu-
ne disorder leading to FSGS is not known, but is pro-
bably multifactorial. The spectrum of FSGS includes pri-
mary forms mediated by a putative circulating or per-
meability factor and a few secondary forms caused by he-
reditable mutations in podocyte genes, drugs, viral infec-
tions and adaptive responses to reduced renal mass/other
hemodynamic stress [10]. This theory of a circulating per-
meability factor and the reversibility of the podocyte injury
before occurence of scar formation was well shown in a
recently published case report [11].

Several mechanisms for TNF-alpha-induced proteinuria
in FSGS have been proposed. A high level of TNF-alpha

MRNA was detected in mononuclear cells from patients
with FSGS [12]. Podocytes are the main cells involved in
the development of FSGS. It has been shown that podocytes
express TNF-alpha R2 receptors and respond to cytokine
stimulation by producing TNF-alpha themselves [13].
TNF-alpha induces the production of several inflammatory
mediators and enzymes by mesangial cells and glomerular
epithelial cells, including reactive oxygen species (ROS),
eicosanoids, and other cytokines [14]. Some of these me-
diators are known to alter the glomerular capillary permea-
bility barrier. A circulating, soluble form of the urokina-
se receptor (sSuPAR) can activate podocyte B integrin, lea-
ding to FSGS whereas TNF-a has been shown to be impor-
tant for the expression of SUPAR on platelets [15,16].

On the other hand, TNF-alpha is a proinflammatory cytoki-
ne involved in many chronic inflammatory diseases such
as AS. Infliximab decreases proteinuria during secondary re-
nal amyloidosis among patients treated for AS or other forms
of inflammatory arthritis [17,18]. The effect of anti-TNF alpha
therapy may be explained by a blockade of the TNF-alpha
renal actions, as TNF-alpha is known to induce glomerular
inflammation and to increase glomerular permeability [19].
Anti-TNF-alpha therapy has been recently tested in a child
with resistant FSGS recurrence [20] and induced transient
complete remission. Furthermore, anti-TNF-alpha infusion
was effective in any relapse the patient showed.
Anti-TNF-alpha agents have been demonstrated to reduce
renal symptoms associated with chronic inflammatory rheu-
matological diseases such as secondary amyloidosis, but
few data are available on their efficacy in controlling 1gA
nephropathy associated with AS [21]. Belimumab (effec-
tive on TNF- alpha pathway) has improved activity scores
in SLE patients [22]. In a recent animal study it has been
shown that the kidney is protected from damage by TNF-a.
blockade [23].

The anti-TNF-alpha agent infliximab may be effective in
treating rheumatological symptoms of AS and control asso-
ciated FSGS, suggesting that the mechanisms involved
in AS and the development of AS-associated FSGS might
be alike. Unfortunately, we did not have the chance for our
patient to analyze TNF-alpha levels and this is a limita-
tion of our case report.

Renal side effects and possible pre-existing renal involve-
ment should be taken into consideration while choosing
an appropriate treatment for AS. The ocurrence of a rare
association needs to be recognised and differentiated from
other more common causes of renal dysfunction in AS.
For this reason, renal biopsy may be very helpful. In con-
clusion, this is a rare case report of a patient with AS
combined with biopsy proved FSGS.
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Abstract

Calciphylaxis is a rare and potentially fatal condition usu-
ally observed in patients with long-standing history of chro-
nic kidney disease. It’s a challenging disorder with a
multifactorial etiology. Calciphylaxis occurs more often
in fatty tissues of the abdomen, buttocks, genital and inner
thigh regions. In these areas blood flow is lower, the
potential for vascular kinking is higher and subsequently
the risk for occurrence of thrombosis is increased
compared to other areas of the body. Lesions of
calciphylaxis typically need only days to a couple of
weeks before the full picture is developed and it’s difficult
to establish a defined prognosis. The mortality rate is very
high and the leading cause of death is sepsis from
infected, necrotic ulcerated skin lesions. We report a
patient on hemodialysis treatment suffering from
calciphylaxis located at an unusual site. Because the
mortality rate of patients with calciphylaxis is very high
and depends especially on the presence of necrotic
ulcerated lesion and possible bacterial contamination,
which can lead to sepsis, early recognition and
treatment is extremely important.

Key words: calciphylaxis, vascular calcification, thrombosis,
skin necrosis

Introduction

Calciphylaxis or calcific uremic arteriolopathy (CUA) is
a rare and potentially fatal condition usually observed in
patients with long-standing history of chronic kidney di-
sease. However, sporadic cases in patients with normal
renal function have also been reported. The prevalence of
calciphylaxis is assessed between 1 to 4% of dialysis pa-
tients [1,2]. It is characterized by calcification of tunica
media of skin arteries, subcutaneous fat tissues and vis-
ceral organs with or without endovascular fibrosis, extra-
vascular calcification and vascular thrombosis, leading
to tissue ischemia and hence necrosis of tissues supplied by
respective vessel. These histological features are associated
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with a clinical picture characterized by the presence of ten-
der red areas developing into a livedoid pattern or viola-
ceous nodular lesions of the skin that can evolve into ti-
ssue necrosis, eschar followed by frank ulceration, gan-
grene, or sepsis. In advanced stage lesions may be found in
internal organs such as the heart and the lungs with con-
sequent clinical symptoms. Lesions of calciphylaxis typi-
cally develop suddenly and progress rapidly. Calciphy-
laxis means a massive reduction in quality of life and is
associated with a high mortality rate, ranging from 60 to
80% [3,4]. The leading cause of death is sepsis from in-
fected, necrotic ulcerated skin lesions. Early diagnosis and
treatment are vital for the patient. Herein, we report a pa-
tient newly on hemodialysis treatment suffering from cal-
ciphylaxis located at an unusual site. Calciphylaxis re-
mains a condition under recognized by nephrologists and
by other physicians including dermatologists and internists.

Case report

A 73-year-old woman with ESRD due to chronic calcu-
lous pyelonephritis presented at our outpatient clinic with
black leathery eschar on the right breast. The lesion was

Fig. 1. Necrotic ulcerated right breast area surrounded
by erythema.
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Fig. 2. Left hand with four fingers amputated.
associated with intense local pain and the patient had a low
grade fever of 38,1° C. She referred the first symptoms we-
re purpuric skin lesions that had appeared about 6 weeks
earlier. Three weeks after the onset of the first symptoms,
the patient noticed an ulcer, which was quickly covered by
necrotic eschar. Relevant aspects of her medical history
included nephrolithiasis, recurrent episodes of pyelonephri-
tis, and arterial hypertension, but no other comorbidities
and she was a non-smoker. She had been receiving hemo-
dialysis for one month, using a central provisory catheter
as vascular access. There is no information about the pa-
tient’s chronic renal failure before starting hemodialysis
because it was a late referral case. Physical examination
revealed an obese lady (BMI 32,5).There was a painful
necrotic ulcerated area surrounded by erythema on the
right breast located at areola mamme near the nipple with a
diameter of 4 cm (Figure 1).

The peripheral pulses were normally felt on the lower limbs.
Four fingers of her left hand have been amputated several
days before (Figure 2). She said that her fingers had had
red to blue aspect (cyanosis) before amputation. The rest of
her systemic examination was unremarkable. On presenta-
tion, her medication included: moxonidine 0,4 mg once
daily, lercanidipine 10 mg once daily, calcitriol 0,25 mcg
daily, calcium carbonate 3 g daily, erythropoietin [} adapted
to haemoglobin levels, ferrum sucrose adapted to ferritin
levels, omperazole 20 mg once daily, acetylsalicylic acid
100 mg once daily, furosemide 80 mg daily. Laboratory data
showed the following abnormalities: BUN 89 mg/dI; crea-
tinine 9,1 mg/dl; corrected plasma calcium 10.4 mg/dl; phos-
phorus 6,9 mg/dl; albumin 3,4 g/dl; alkaline phosphatase
428 IU/L; iPTH 869 pg/ml. Ht 29 %, Hb 9,8 g/dl, WBC
11300, platelets 255000, CRP 32 mg/l. Cryoglobulin, rheu-
matoid factor, antinuclear antibodies and antineutrophil
cytoplasmic antibodies were all negative. Multiple blood
cultures and wound swab cultures were also negative. The
radiologic examination revealed an extensive vascular cal-
cification. Lateral lumbar plan X-ray showed calcification
of abdominal aorta and calcification of mesenteric artery
(Figure 3a). Plain X-ray of pelvis demonstrated calcifi-
cation of both femoral arteries and calcification of iliac
vessels (Figure 3b). In radiography of hands calcification
of an intermetacarpal artery and calcification of both radial
arteries were readily visible (Figure 3c). Based on X-ray
data of pelvis and hands, the vascular calcification score

e

Fig. 3a. Lateral lumbar plan X-ray. Arrows indicate
calcification of abdominal aort and circle shows calcification
of the mesenteric artery.
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Fig. 3b. Plain X-ray of pelvis. Arrows show calcification of
both femoral arteries and iliac vessels.
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Fig. 3c. Radiography of hands. Arrows demonstrate calcifica-
tion of an intermetacarpal artery and calcification of both
radial arteries.

as prescribed by Adragao was seven (39). What was our
dilemma? The history of chronic renal disease, presence
of markedly raised PTH levels along with the clinical pic-
ture of widespread necrosis with erythema made calciphy-
laxis a possibility. But, the location and picture of the le-
sion was suggestive not only of calciphylaxis but of breast
cancer also (i.e. Paget’s disease of the nipple). On the other
side, the prevalence of malighancy is growing up in end-
stage renal disease patients. Thirteen percent of patients
evaluated for a transplant and 10% of patients on
waiting list carry the diagnosis of a malignancy [5].At
this point the confirmation of diagnosis was a crucial
issue in order not to initiate a cascade of unjustified the-
rapeutic measures. The patient was reviewed by the onco-
logists and a deep incisional skin biopsy was performed.
The specimens showed intimal hyperplasia and intramural
calcification in an arteriole of the subcutaneous tissue
which is characteristic for calciphylaxis (Figure 4).

Fig. 4. Intramural calcification and intimal hyperplasia in an arte-
riole of the subcutaneous tissue (hematoxylin-eosin, original
magnification x400).

These typical pathological findings and characteristic skin
lesions established the diagnosis of calciphylaxis. The
first steps of therapy were toward lowering of serum phos-
phorus, calcium and PTH levels. For this reason calcitriol
was discontinued, cinacalcet 30 mg daily was initiated, the
dose of calcium carbonate was reduced from 3g to 1g daily
(further dose was titrated), sevelamer hydrochloride was
started 3200 mg daily and low calcium dialysate (calcium
concentration 1,25 mEg/L) was instituted. We started to
treat the patient with antibiotic, cefuroxime at a dose of
2 g daily. 25 grams of sodium thiosulphate (100mL of a
solution at 25% STS) were infused three times per week.
The thiosulphate was administered immediately after dialy-
sis. The dry necrotic lesions were gently hydrated to pro-
mote a moist wound environment, encouraging autolytic
debridement and cell migration. Tramadol was used for
pain relief. Two weeks later the serum parathyroid hormone,
calcium, and phosphorus levels improved; 623 pg/ml,
9,6 mg/dl and 6,2 mg/dl, respectively, but clinical status
worsened. Multiple blood cultures and wound swab cultu-
res were repeated and pseudomonas aeruginosa was iso-
lated. Based on germ sensitivity imipenem-cilastatin and
ciprofloxacine were instituted. After 3 days gentamicin
was added. The patient died eight days later from sepsis.

Discussion

Calciphylaxis is a challenging disorder with a multifacto-
rial etiology. The term calciphylaxis was originally coined
by Hans Selye based on his early animal experiments in the
1960s [6]. He induced systemic and local inflammation
and soft-tissue calcification in rodents with a combination
of local trauma and an inducer (such as parathormone,
active vitamin D, hypercalcemia). Thus, it was thought
that this disorder involved "anaphylactic” inflammation
and calcification, hence the name: calciphylaxis. But, cal-
ciphylaxis has very little to do with true anaphylaxis.
The pathogenesis of calciphylaxis is not fully understood.
There are local and systemic risk factors and underlying
causes that finally lead to development of calciphylaxis.
Reported mineral abnormalities do not explain the process
of thrombosis leading to ischemia [7]. Vascular calcifi-
cation is an active process and is not sufficient to produ-
ce skin necrosis. However, calcific narrowing of small
vessels provides the background for additional processes
that may ultimately culminate in the development of CUA.
Vascular calcification and thrombosis are both required
to produce lesions of calciphylaxis [8]. Significantly low
functional levels of protein C and S, which are known for
their role in the anticoagulation pathway, have been repor-
ted in patients with CUA. But, low persisting levels have
been shown even when lesions were healing [9]. Calciphy-
laxis is more common in whites and females are affected
three times more frequent than males [10]. It occurs more
often in fatty tissues of the abdomen, buttocks, genital and
inner thigh regions. In these areas blood flow is lower, the
potential for vascular kinking is higher and subsequently
the risk for occurrence of thrombosis is increased in com-
parison with other areas of the body [11].
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There is a long list of presumed risk factors. Uremia
seems to be a very important pathogenetic factor besides
other predisposing condition such as: use of vitamin D,
use of calcium-based and aluminum-based phosphate bin-
ders, obesity, rapid weight loss, elevated calcium, phos-
phate and PTH levels, use of vitamin K antagonists (war-
farin), hypotensive dialysis episodes, local trauma, injec-
tion of medications such as iron dextran, remote and/or
recent use of corticosteroids, coagulation abnormalities,
diabetes mellitus and insulin injections, concomitant vascu-
lar disease, fetuin A deficiency and liver disease [4,12-14].
Cases of calciphylaxis are also reported to be associated
with primary hyperparathyroidism, cirrhosis, multiple mye-
loma, leukemia, rheumatoid arthritis and the milk-alkali
syndrome [10,12]. But all these risk factors suffer from
the inability to establish the cause-effective relationship
between marker and clinical event-a condition for defining
a parameter as risk factor. Although these abnormalities are
frequently seen in patients with kidney failure, calciphy-
laxis is relatively rare. The previous factors are more trigger
factors than real risk factors. Lesions of calciphylaxis
typically need only days to a couple of weeks before the
full picture is developed. In majority of cases it is diffi-
cult to formulate a defined prognosis. We should be care-
fully and highly suspicious in patients with risk factors
for calciphylaxis complaining of dermal pain and associa-
ted skin changes such as subcutaneous nodules, plaques
or livedo reticularis in order to prevent future events. De-
velopment of skin ulceration places the patients at high
risk for sepsis and increased mortality. We should intensi-
vely treat the underlying metabolic abnormalities and not
allowing the development of non-healing skin ulceration.

Because of the lack of specific laboratory tests we should
carefully consider other possible diagnosis as erythema
nodosum, leukocytoclastic vasculitis, pyoderma gangreno-
sum, cellulitis, venous ulcers, bullous pemphigoids, and vib-
rio vulnificus infection. Radiological examinations are
helpful but do not confirm the diagnosis. Plain X-ray of
involved parts of the body may reveal area of calcifica-
tion representative of small vessel calcification. Calcifi-
cation is common in persons with ESRD, and not speci-
fic for calciphylaxis. However, a recent study including
patients with calciphylaxis have presented with more vas-
cular calcifications, and a net-like pattern of calcifica-
tions [15]. Ultrasound is a noninvasive and less painful
alternative. It can show diffuse parenchymal edema, skin
thickening and more importantly echogenic foci with pos-
terior acoustic shadow that are suggestive of calcification
[16]. Bone scintigraphy may be used as a noninvasive diag-
nostic tool with tracer accumulation in the calcified sub-
cutaneous areas [17]. Nuclear bone scans have been re-
ported as promising diagnostic tool for calciphylaxis. Se-
rial bone scanning can also possibly be used to monitor
progression or regression of the disease [18]. Histologic
examination is considered the gold standard in diagnosis
of calciphylaxis. The role of skin biopsy in the diagnosis
of calciphylaxis is controversial. A punch or deep incisional
biopsy is usually performed. Punch biopsies may not be
adequate because the quantity of tissue obtained may not
be enough for diagnosis. A deep incisional cutaneous biop-

sy is usually diagnostic. But, a deep incisional biopsy
may invite further infection in the presence of an active
infection and performed on a non-ulcerated lesion it
could result in a non-healing wound or could exacerbate
the pain [19]. However, only a biopsy allows a reliable
diagnosis. Formulating appropriate therapy has been li-
mited by a lack of clear understanding of the disease pa-
thophysiology. No drug has official approval for treatment
of calciphylaxis and no randomized controlled trial is
available to guide management of affected patients. Treat-
ment approaches to CUA are widely variable and deri-
ved from case reports or case series, or from pathophy-
siological considerations. A multidisciplinary therapeutic
approach is recommended. The potential harmful trigger
factors should be eliminated, including the discontinuation
of therapy with calcitriol, calcium based phosphate binders,
vitamin K antagonists and parenteral iron treatment.

The basis of therapy in patients with CUA is normalization
of calcium, phosphorus and parathyroid hormone metabo-
lism. Restriction of calcium and phosphorus intake should
be considered. Use of noncalcium, nonaluminum phospha-
te binders and low-calcium bath dialysis is advocated
[20]. In calciphylaxis cases associated with hyperparathy-
roidism successful use of calcimimetics has been repor-
ted [21,22]. Parathyroidectomy in patients with high levels
of serum PTH appears to improve clinical condition, but
evidence regarding improved survival is lacking [23,24].
Beneficial effect of bisphosphonates has been reported in
some cases of calciphylaxis. These drugs can increase 0s-
teoprotegerin production and inhibit vascular calcification
[25,26]. Wounds that are very painful require analgesia.
Non-steroidal anti-inflammatory drugs or opioid pain me-
dications should be used instead of morphine as bypro-
ducts of morphine can cause hypotension and slow the flow
in the pannicular arterioles and consequently increase the
risk of thrombosis [27]. The use of hyperbaric oxygen the-
rapy may be an option in treatment of cutaneous ulcers
of calciphylaxis. The aim is to restore tissue oxygen to nor-
mal or above-normal levels and thus enhance angiogenesis,
fibroblast proliferation, and collagen production [28,29].
Sodium thiosulphate (STS) is the most used and studied
drug in cases of calciphylaxis. Although the mechanism of
action of STS is not completely elucidated, it is propo-
sed to increase solubility of the calcium deposits and the-
reby be efficacious whether in uremic or nonuremic cases
[30-32]. STS is an antioxidant agent and a chelator of ca-
tions (e.g., calcium) and initially was used as an antidote
for cyanide and cisplatin toxicity. The antioxidant proper-
ties may help repair endothelial cell dysfunction and pro-
mote vasodilation. The mechanism for pain relief has been
hypothesized to be due to the antioxidant properties of
STS. Pain relief has been prescribed as the most remarka-
ble change in cases of use of STS. This relief has been no-
ted in majority of patients within the first days after ini-
tiation of treatment. Furthermore, the enhanced aqueous
solubility of calcium thiosulphate allows successful maobi-
lization and clearance of the vascular and soft tissue cal-
cium deposits [33,34]. STS can be given orally [35], intra-
venously [36] or intraperitoneally [37]. The most common-
ly reported dose has been 25 g after or during each dia-



44

Calciphylaxis

lysis session (5-75 g). Infusion times vary from 30 to 60
minutes. Generally it is well tolerated. But, some adverse
effects such as nausea with emesis and development of an
anion gap metabolic acidosis have been reported.
Low-dose tissue plasminogen activator has been successfu-
Ily used in some cases of calciphylaxis (38). The role of
anticoagulation in all cases of calciphylaxis is controver-
sial, because most patients with ESRD have a prolonged
bleeding time due to the uremic condition.

Conclusions

To the best of our knowledge there are very few cases re-
ported in the literature with lesion of calciphylaxis loca-
ted on the breast and moreover the lesion appeared du-
ring the first month of hemodialysis treatment. On the other
hand, the majority of cases of calciphylaxis due to ure-
mic condition need a long-standing history of renal repla-
cement therapy. Because the mortality rate of patients
with calciphylaxis is very high and depends especially
on the presence of necrotic ulcerated lesion and possible
bacterial contamination, which can lead to sepsis, early
recognition and treatment is extremely important.
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Abstract

Retroperitoneal fibrosis is characterized by development
of extensive fibrosis, leading to entrapment and obstruc-
tion of retroperitoneal structures, notably the ureters. In
most cases, the etiology is unknown. It is occasionally asso-
ciated with autoimmune diseases. Response to corticoste-
roids and immunosuppressive therapy suggest it is probab-
ly immunologically mediated. The symptoms and signs
associated with retroperitoneal fibrosis are non-specific,
and diagnosis requires a high degree of suspicion. We should
always have in mind retroperitoneal fibrosis in differen-
tial diagnosis of hydronephrosis.

Key words: retroperitoneal fibrosis, hydronephrosis,
corticosteroid

Introduction

Idiopathic retroperitoneal fibrosis is a subgroup of chro-
nic periaortitis. Chronic periaortitis presents usually with a
fibroinflammatory mass which surrounds the abdominal
aorta and iliac arteries. Sometimes this mass causes com-
pression of adjacent organs such as ureter and inferior vena
cava. There are three subtypes of chronic periaortitis (CP);
these are inflammatory abdominal aortic aneurysm (IAAAS),
perianeurysymal retroperitoneal fibrosis (RPF) and idio-
pathic retroperitoneal fibrosis. Aorta aneurysm in the idio-
pathic retroperitoneal fibrosis is not usual and the retrope-
ritoneal mass can cause compression of adjacent organs.
The major difference between IAAAS and RPF is that
IAAAS aneurysm sac does not cause compression on
adjacent organs and obstruction. Chronic periaortitis pa-
thogenesis is not clear. According to Parums and Mitchin-
son's hypothesis CP is caused by an autoimmune response
directed against ceroide in atherosclerotic plaques [1,2].
The other hypothesis is that CP is a systemic autoimmu-
ne disease [3]. According to the first hypothesis patients
have critical atherosclerosis. Highly positive anti-nuclear
antibody and acute phase reactants are the evidence su-
pporting the second hypothesis. However, this disease is
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associated with autoimmune disorders affecting other or-
gans, and the disease is associated with HLA-DRB1*03.
This gene is associated with other diseases such as SLE,
autoimmune thyroid disease, type 1 diabetes mellitus and
myasthenia gravis [4-7]. Idiopathic retroperitoneal fibrosis
is a rare disease. The knowledge about the treatment of this
disease is based on case reports or studies of small groups.
Thus, we think it is important to present each case of idio-
pathic retroperitoneal fibrosis.

Case report

A 65-year-old male patient was admitted to the hospital
with complaints of bilateral lower quadrant pain which had
started 15 days ago. Creatinine and urea were 5mg/dl and
100 mg/dl, respectively He also complained on change in
bowel habits. There were no previously known kidney
diseases, diabetes, hypertension, family history of chronic
kidney disease, or previous pyelonephritis, urolithiasis which
could explain the high levels of urea and creatinine at pre-
sentation. He had no decrease in urine output, or any sym-
ptoms of prostatism. He had not used any herbal medici-
ne and had no history of trauma, arthritis, skin rash. Phy-
sical examination revealed good general condition; his blood
pressure was 130/90 mmHg, pulse 88; body temperature
37°C, with no globe on his urinary bladder. Other system
examinations were unremarkable. Uric acid was 9,5 mg/
dl, Hb: 11,1 g/dl, CRP: 62 mg/dl; the electrolytes, liver fun-
ction tests, anti-nuclear antibody tests were normal. Urine
pH was 7,5, protein 3 (+), erythrocyte 2 (+), density 1015
on urine strip. Microscopy analysis showed 4-5 leukocytes
and 14-15 erythrocytes in the urine. He had no patholo-
gical findings on chest radiograph. ECG findings were
normal. Urinary catheter was inserted. After the hydration
of 10 hours, 1000 cc urine output was recorded. On urinary
tract ultrasonography, kidney sizes were (right: 117 x 51
mm, left: 120 x 62 mm) in normal range, parenchymal thick-
nesses (right: 15 mm, left: 17 mm) were normal, the level
of the right renal parenchyma echogenity increased to grade
1 and bilateral grade 2 hydronephrosis was observed. Ba-
sed on these results, non-contrast abdominal computerized
tomography (CT) was planned. Kidney size and contours
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were regular, minimal dilatation of the pelvicalyceal struc-
tures was detected in abdominal CT. Irregularly shaped, and
increased density of soft tissue around the abdominal aorta,
starting from infrarenal level up to the proximal left co-
mmon iliac artery and to the middle of right common iliac
artery were detected (Figure 1).

Fig. 1. Non-contrast abdominal computerized tomography of abdomen
showing minimal dilatation of pelvicalyceal structures.

The patient had no previous history of trauma and surgery.
Blood pressure was normal and there were no signs of
peripheral circulatory disorders. The patient was referred to
the Vascular Surgery Department for compression of ure-
ters secondary to the intra-abdominal hematoma and abdo-
minal aorta aneurysm. Lesions on the CT were not accep-
ted as an aneurysm and contrast-enhanced abdominal CT
scan was recommended. Finally, CT supported the diagno-
sis of retroperitoneal fibrosis (Figure 2). Bilateral double
J catheters were placed in both ureters.

Se: 2/3
Im: 32/62

We started the therapy with 0,6/mg/kg of methylpredni-
solone. Urine output had progressively increased and urea
and creatinine decreased to normal levels. Further inves-
tigations were planned for exclusion of the malignancy.

120.0 kV
200.0 mA
4.0 mm/0.0:1Tilt: 0.0

Fig. 2. Computerized tomography of abdomen excluding
hematoma or aneurysm of aorta.

Chest X-ray was normal. Tumor markers were unremar-
kable. Fecal occult blood test was positive in two consecu-
tive times. However, total colonoscopy revealed no
pathologic findings.

Methylprednisolone of 60 mg/day (per oral) was initiated;
urea and creatinine levels returned to normal in 10 days
and the patient was discharged from the hospital. The dose
tapering was planned during the control visits. At the end
of the first month, control CT scan revealed a decrease
in the lesion size to 15 mm. Three months later, the JJ
catheters were removed (Figure 3). Steroid treatment sto-
pped at the end of 6 months and monthly visits showed
normal renal functions.

Fig. 3. Computerized tomography of abdomen (one month after treatment) showing

retroperitoneal fibrosis recovery.
Discussion

Waist, abdomen, lumbar pain, constitutional symptoms,

weight loss and fever may be present in idiopathic retro-
peritoneal fibrosis. In this case, there are complaints on
abdominal pain. The most common complication of idio-
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pathic RPF’s is hydronephrosis and renal failure. 75% of
patients with RPF are expected to loss renal function at the
time of diagnosis. The treatment of idiopathic RPF inclu-
des steroid therapy, immunosuppressive agents and invasi-
ve urologic procedures (ureteral stent insertion, percuta-
neous nephrostomy). There is not a strict guideline for treat-
ment. Fry, et al. suggested usage of corticosteroids alone
[8]. Maillart, et al. recommended immunosuppressive treat-
ment in addition to corticosteroids, which is superior to
corticosteroid therapy alone (97%-70%) [9]. Steroids can
be stopped if steroid drugs are used in combination with
immunosuppressive agents (such as azathioprine, cyclo-
phosphamide, methotrexate, cyclosporine, and micophe-
nolate mofetil (MMF)) other than steroids alone [10,11].
Recently there has been an increasing evidence of the
benefit of MMF, which made it the treatment of choice
in these patients. However, a few studies have shown that
azathioprine was highly effective in idiopathic retroperi-
toneal fibrosis [11]. Another advantage of azathioprine over
MMEF is its lower cost. There is no difference between side
effects of these two drugs. Moroni, et al. showed the treat-
ment response with azathioprine in their six patients’
study [12]. In the present study, the patient responded to
methylprednisolone therapy. In our opinion, steroids as the
first-line therapy could be given alone in RPF patients. ,
If needed combination with MMF or azathioprine may be
suitable. Perhaps the only common sense in the treatment
of RPF that comes with urinary obstruction, with no major
metabolic disorders, is the steroid therapy alone as an ini-
tial therapy. However, in more severe cases, steroid treat-
ment with intravenous pulse cyclophosphamide therapy may
be the treatment of choice [13].

Conclusions

Post-renal acute kidney injury needs careful evaluation.
We wanted to emphasize that RPF has to be taken into
consideration in the differential diagnosis of post-renal acu-
te kidney injury although it is not very common. Appro-
priate treatment prevents progression of renal injury to
further chronic kidney disease.
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