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Abstract

Introduction and aim: The Internet has enabled an easy method to search through the vast majority
of publications and has improved the impact of scholarly journals. However, it can also pose threats
to the quality of published articles. New publishers and journals have emerged so-called open-access
potential, possible, or probable predatory publishers and journals, and so-called hijacked journals. It
was our aim to increase the awareness and warn scholars, especially young researchers, how to
recognize these journals and how to avoid submission of their papers to these journals.

Methods: Review and critical analysis of the relevant published literature, Internet sources and per-
sonal experience, thoughts, and observations of the authors.

Results: The web blog of Jeffrey Beall, University of Colorado, was greatly consulted. Jeffrey Beall
is a Denver academic librarian who regularly maintains two lists: the first one, of potential, possible,
or probable predatory publishers and the second one, of potential, possible, or probable predatory
standalone journals. Aspects related to this topic presented by other authors have been discussed as well.
Conclusion: Academics should bear in mind how to differentiate between trustworthy and reliable
journals and predatory ones, considering: publication ethics, peer-review process, international aca-
demic standards, indexing and abstracting, preservation in digital repositories, metrics, sustainability, etc.

Keywords: predatory publishers, standalone journals, hijacked journals, open access

gues and to the public. Also, academics tend to
publish as many papers as possible in order to

Introduction
Over the past several years there has been

a debate in academic circles on the issue of how
to recognize potential, possible, or probable
open-access predatory scholarly publishers and
how to avoid publishing in so-called hijacked
journals.

Researchers, scholars, doctors and acade-
mic staff need to publish the results of their
work and make them accessible to their collea-

be promoted within their academic institutions.
At this point, they have to cope with the issue
of how to choose a relevant, reliable, true, peer-
review journal, indexed in a reputable scientific
database and then submit their manuscripts for
publication. Since the emergence of these po-
tential, possible, or probable open-access pre-
datory publishers and journals this task has be-
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come even more daunting for scholars. Online
hackers and cybercriminals have built fake or
counterfeit websites for journals that actually
mimic reputable journals.

Background: In 2008 Jeffrey Beall, an aca-
demic librarian and researcher at the University
of Colorado, Denver, U.S.A. had received a
large number of e-messages inviting him to sub-
mit articles to journals he was not familiar with.
He then started extensive research on open-
access publishers and coined the term “preda-
tory scholarly open-access publishers”. Such
publishers use a business model where authors
have to pay in order to publish their articles. In
the Chronicle of Higher Education from 2012
Beall gives his definition of predatory open-
access publishing: “Predatory open-access pub-
lishers are those that unprofessionally exploit
the gold open-access model for their own pro-
fit. That is to say, they operate as scholarly
vanity presses and publish articles in exchange
for the author fee. They are characterized by a
various level of deception and lack of tran-
sparency in their operations. The open-access
publishing model seems like a recipe for abuse:
The more articles a publisher publishes, the
more money it makes.” [1].

The aim of this paper is to give authors
guidelines on how to recognize hijacked jour-
nals and to avoid cooperation with potential,
possible, or probable predatory open-access
publishers; that is, to raise awareness of disho-
nest publishing practices.

Methods

To accomplish the set aim, we have used
information from the relevant published litera-
ture and registered websites available to the
public, as well as our personal experience, tho-
ughts, and observations.

First of all, we have consulted the blog
platform and website of Jeffrey Beall (see:
https://scholarlyoa.com) [2].

We have also consulted the list compiled
and updated by Dr. Mehrdad Jalalian, a physic-
cian, journalist, book publisher and publication
ethics researcher, who considers himself the
world’s leading researcher on the topics of
hijacked journals (See:
http://www.mehrdadjalalian.com/index.php/up
dates-of-hijacked-journals) [3].

To further illustrate the topic, we present
the characteristics of predatory publishers and
hijacked journals (Box 1).

Box 1. Characteristics of Predatory Publishers and Hijacked Journals

Appointing fake academics to editorial boards

Improper use of ISSNs
Fake or non-existent impact factors

Large fees for articles revealed only after papers are submitted
Aggressively campaigning for academics to submit articles or serve on editorial boards
Listing academics as members of editorial boards without their permission

Mimicking the name or web site style of more established journals

Accepting articles quickly with little or no peer review or quality control
Journals are not listed in standard periodical directories (such as Urlich’s Periodicals Directory)

Results

Potential, possible, or probable

predatory publishers

Predatory publishers use spam email to
invite authors to publish their manuscripts, usu-
ally indicating large fees after papers are sub-
mitted. In fact, predatory publishing uses the
open-access publishing business model, where
it is very easy to set up an open-access pub-
lishing website. These websites can be created
by almost anyone who has some knowledge of
how to design them [4, 5]. They charge public-
cation fees to authors without providing the
editorial and publishing services associated

with legitimate journals. Sometimes they even
negotiate a lower fee, when a potential author
would comment on excessive fees. They in-
dulge in very unethical and unscholarly practi-
ces just to collect money for publication. These
publishers do not respect any of the policies
and guidelines given by the Council of Science
Editors [6], International Association of Sci-
entific, Technical & Medical Publishers (STM)
Code of Conduct [7], or Committee on Pub-
lication Editors (COPE) [8]. Instead, to pro-
mote, preserve and make the published material
available, these publishers exploit the author-
pays model for their own profit. They also call
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academics to serve on the editorial boards in
order to present an impression that it is a res-
pectable journal. They have little or no peer
review in most cases. Some claim to assess
submission within 72 hours and digitally pub-
lish them upon acceptance and receipt of the
fee. “If the peer-review process were only that
simple!” — says Robert Bartholomew in his pa-
per [9, 10]. Many of them have no digital pre-
servation and they can disappear at any time,
which will result in the loss of content.

Declan Butler, in his excellent paper on
the explosion of open-access publishing [11],
offers a checklist to identify reputable public-
shers. He warns authors to perform due dili-
gence before they submit their manuscripts to a
journal. He advises authors to: check whether
the publisher has verifiable contact informa-
tion, check whether editorial board list includes
recognized experts with full affiliations, check
whether the journal prominently displays its
policy for author fees, be cautious when recei-
ving e-mail invitations to submit to journals or
to become an editorial board member, etc.

Beall has created Beall’s List of potential,
possible, or predatory scholarly open-access
publishers (See:
https://scholarlyoa.com/publishers/) [12] and
he updates it regularly. He published his first
list of predatory publishers in 2010 and in 2012
he posted his criteria for determining and
evaluating publishers (See:
https://scholarlyoa.com/2012/11/30/criteria-
for-determining-predatory-open-access-publi-
shers-2nd-edition) [13].

Here is one example of a medical publis-
her with some problems, which has been re-
cently presented by Beall on his site [14]. It is
InnoVison Health Media, which is a Minneso-
ta-based publisher of six online medical jour-
nals. Beall has investigated this publisher and
discovered that there were many editorial pro-
blems, including late issues, poor editing practi-
ces, etc. as well as questionable editorial boards.
Therefore, Beall recommends that researchers
consider publishing their papers in higher-qua-
lity journals than in InnoVision’s offerings.

Potential, possible, or probable predatory
open-access publishers have no transparency in
publishing operations, provide insufficient in-
formation or hide information about author

fees, falsely claim to have their content indexed
in legitimate abstracting and indexing services,
operate based in a Western country chiefly for
the purpose of functioning as a vanity press for
scholars in a developing country, copy “authors
guidelines” from other publishers, do not use
ISSN numbers, DOI numbers or use them im-
properly, and so forth.

Potential, possible, or probable
predatory scholarly open-access
journals (standalone journals)

These standalone journals do not have an
official publisher behind their work. They act
essentially alone, that is to say, on behalf of
one or several individuals. Those who publish
in predatory journals are, for the most part, young
and inexperienced researchers from developing
countries [15]. We believe that economic and
sociocultural conditions in these developing co-
untries have contributed to the differences fo-
und in authorship between predatory and non-
predatory journals [16]. These new journals are
actually competing for authors and their money
and offer little in return [17].

Jeffrey Beall has also created a list of
questionable, scholarly open-access standalone
journals (See:
https://scholarlyoa.com/individual-journals/) [ 18].

For example, one of the journals on his
list is American Journal of Advances in Me-
dical Science (ARNACA) [19]. If you visit this
website, you will discover that the chief editor,
associate editor, and managing editor are from
India, and all the members of the Editorial
Board are from Asian countries. Furthermore,
all the reviewers are from India, yet the journal
title is “American Journal of Advances in Me-
dical Science”.

Hijacked journals

Hijacked journals are those that try to
defraud academics and researchers by using the
name and reputation of the original journals.
They usually send e-mails to attract their vic-
tims who are from certain countries (usually
low and middle-income countries).

The journal falsely claims to have an
impact factor and to be included in reputable
databases. It lacks peer-review, or the corres-
ponding author is asked to suggest reviewers,
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who are subsequently used later by the pub-
lisher. Hijacked journals are usually not listed
in standard periodical directories or are not
cataloged in library databases.

The number of hijacked journals has ra-
pidly increased over the past several years.
People included in this process have managed
to cheat professors and Ph.D. scholars who are
in urgent need of publishing their articles in
journals that are found on the Web of Science
Journal Citation Reports. Hijackers create a
journal website and attract authors by indica-
ting an impact factor of the journal, which
means that it is a Thomson Reuters indexed
journal, and by conducting the peer review pro-
cess in just a couple of weeks.

Also, many require considerable manu-
script processing charges for authors. Such
journals are considered to be primarily interes-

ted in making quick money and paying little or
no attention to peer review [16].

A study by Jalalian and Mahboobi has
shown that many of the fake journals have
started to imitate the features of respectable sci-
entific journals, and not only some relatively
young journals but also such with a long tra-
dition [20]. They even mimic the name of the
journals. Among these journals are Wulfenia
Journal, Jokull Journal, or Sylwan.

Authors can be easily deceived when they
receive an invitation to submit their manuscript
to journals whose title or logo closely resem-
bles a highly respected publication [17].

Here is one example: The real Wulfenia
journal may be found on the following website
http://www.landesmuseum.ktn.gv.at/210226w__
DE.htm?seite=15 [21] where there is a warning
on the other website where the hijacked
Waulfenia Journal is found (Box 2).

Box 2. Warning at the genuine Wulfenia journal regarding websites of the hijacked Wulfenia Journal [21]

The real Wulfenia journal website:

http://www.landesmuseum.ktn.gv.at/210226w_DE.htm?seite=15

Warning!

The websites
www.wulfeniajournal.at
www.wulfeniajournal.com
www.multidisciplinarywulfenia.org

Warning about the other website where the hijacked Wulfenia Journal is found:

are not the official websites of the journal “Wulfenia: Mitteilungen des KérntnerBotanikzentrums” published by
the Regional Museum of Carinthia. These websites criminally usurp the identity of the official journal. They
fraudulently use false information, a false editorial board, and false publication requirements to encourage authors

to submit articles and to transfer page fees to a bank account in Yerevan (Armenia).

The list of hijacked journals created by
Jeffrey Beall can be seen at:
https://scholarlyoa.com/other-pages/hijacked-
journals/ [22]. He updates it regularly.

There is also another list created by Dr.
Mehrdad Jalalian, journalist, and researcher, who
is particularly concerned with the issue of hijac-
ked journals [23]. His hijacked journal list can be
found and consulted from the following website:
http://www.mehrdadjalalian.com/index.php/list
-of-hijacked-journals-and-fake-publishers/30-hi-
ajcked-journal-list-2014-first-edition-june-2014
[24].

We have to emphasize the fact that this
issue of hijacked journals is a great threat for
medical sciences, that is, for clinical practice
and health policy making. Many of the articles
published in these journals will appear in the

search results when retrieving literature and
will be a source of new medical hypotheses
that can be used to attack the reliability and
validity of future clinical research [25-27].

Mehdi Dadkhah and Giorgio Bianciardi
[28] in their paper discuss the possible ranking
of predatory journals. First, they present cri-
teria for detection of predatory journals, which
include: editorial members’ credentials, review
process, and publishing, announcements, Open
Access policies and publication charges. Fur-
ther in their paper they present their predatory
ranking metric entitled “predatory rate”, based
on the noted criteria.

Discussion
Open-access is a noble concept by which
research is freely accessible to scholars and the
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public. It has brought substantial changes to
higher education. Many open-access journals
are legitimate and contribute to scientific know-
ledge, but recently a significant number of un-
trustworthy journals has appeared [9, 29].

New terms have been coined: predatory
publishers and predatory journals referring to
fraudulent publication practices. In the litera-
ture much has been lately written on predatory
journals, but not on hijacked journals [5, 16,
30-33]. The intention of those who have dealt
with the issue has been to raise awareness among
scholars how to recognize and avoid submission
of manuscripts to potential, possible, or pro-
bable predatory journals and hijacked journals.

This study has purposely been presented
in biomedical journals published in Macedonia
since we belong to this academic community. It
is an imperative of the editorial board of the
journals to inform scholars about this new threat
on the publishing scene. Academics involved
in faculty and staff promotion processes should
warn and advise young scholars where to sub-
mit their papers for publication and the tenure
and promotion review committees should be
prepared to conduct a serious assessment of
articles published in standalone or hijacked
journals. Unethical scientists earn tenure and
promotion at the expense of the honest [34].
The higher education sector has to employ aca-
demic rigor so as to maintain quality and in-
tegrity within publishing practice. Academics
have to be more skilled in their own digital
skills that will help them to identify fraud on
the Internet and “low credibility”, counterfeit,
and predatory journals [35, 36].

Scientists must be able to recognize pub-
lishing fraud. Although there is no real clue to
the problem, suggestions have been offered
how to combat predatory publishers and jour-
nals. There is an ongoing debate over the use of
black- and white-lists of journals, as well as
over the use of metrics, being identified as a
problematic factor and needs further elabora-
tion in some other study [29].

“A black-list is easier to compile and
maintain than a white list and by its nature
contains more updated information than a
white-list could. I often hear criticisms of my
lists. Some believe that the predatory public-
shing problem is really a small problem, and

my highlighting the problem is making it
appear bigger than it really is. Others claim
that we really need to give these predatory
publishers a larger opportunity to succeed, that
it is not fair to attack people from poor coun-
tries....”" — said Jeffrey Beall in Learned Pub-
lishing [4, 11, 37].

Open-access associations such as Open Ac-
cess Scholarly Publishers Association (OASPA)
and Directory of Open Access Journals (DOAJ)
should have a set of criteria to which publishers
and journals must comply with in order to be
considered trustworthy. In fact, OASPA was
founded in 2008 after facing the challenges of
OA journals. DOAJ is continually working to
strengthen the journal approval process and it
has already tightened up its inclusion criteria,
with the purpose of serving as a white-list, as
opposed to Beall’s black-list. Also, regarding
medical publishers and journals, the World
Association of Medical Editors (WAME) has
collaborated with the Committee on Publica-
tion Ethics (COPE), DOAJ and OASPA and
has developed Principles of Transparency and
Best Practice in Scholarly Publishing. Editors
of peer-reviewed medical journals should adhe-
re to these principles [38, 39].

Beall said that he engaged himself in this
topic partly by his sense of duty, as an acade-
mic librarian, to evaluate online resources and
to help patrons to “recognize scholarly public-
shing scams and avoid them”, and partly by the
“private and very positive feedback™ he recei-
ves from researchers and librarians [11]. Thus,
academics may consult Beall’s weblog and check
the credibility of the listed journals. They can-
not solely rely on his list, but should make their
own evaluations as well.

Some criticize Beall’s work or wonder
whether it is fair to classify these publishers as
“predatory” [40—42] stating that Beall is acting
as prosecutor, judge and jury on who is pre-
datory and who is not. Some say that it is an
open question whether it is fair to classify these
publishers and journals as “predatory” [43].
However, many state that Beall’s list is widely
read and consulted by librarians and resear-
chers, and they applaud his efforts to reveal
shady publishing practices. Some publishers,
for example, the Academic Research Publi-
shing Agency publish journals that cover very
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broad subject areas. It is difficult to image how
a single journal of this publisher, International
Journal of Research and Reviews in Applied
Sciences [44] can validate papers from such a
wide range of scientific fields (computer scien-
ce, mathematics, economics, applied physics, nu-
clear engineering, chemistry, and many more)
[43].

We are absolutely confident that scholars
should avoid publishing their papers in hija-
cked journals; academics should refuse mem-
bership on Editorial Boards of such journals
and they should not accept reviewing any pa-
pers submitted for publication in hijacked jour-
nals. The question on whether to accept the
already published papers in these hijacked jour-
nals during the tenure and promotion processes
is still under debate, since not all authors are
informed about the existence and identification
of these journals. Some authors suggest that
already-published papers in the hijacked jour-
nals deserve a second chance, that is, these pa-
pers can be published in other legitimate jour-
nals and cannot be considered as plagiarized
papers [31].

The situation is slightly different with the
potential, possible, or probable open-access pub-
lishers and/or journals. These categories con-
tain different sub-groups that are very roughly
categorized in the Beall’s list [41]. There is a
real possibility that publishers and journals
from poor, underdeveloped and developing co-
untries be unfairly compared with those from
developed countries. It means that high criteria
from highly developed countries are also appli-
ed for developing countries creating compari-
son bias [45, 46]. Therefore, recommendations
given for hijacked journals cannot be entirely
applied to predatory publishers and/or journals.
It is crucial to raise awareness among scholars
for their existence and to increase efforts for
their recognition and identification as well as to
advise the editorial board to improve their qu-
ality and to follow the principles of internatio-
nal publishing standards.

In our opinion, everyone should check
the following items or look for answers to
some questions prior to making his/her deci-
sion where to submit the manuscript for publi-
cation (Box 3).

the manuscript for publication

Box 3. Items to be checked or questions to be answered prior to making decision where to submit

the exact title of the journal

names of the editors

its place of publication and journal’s business address
contact information

publication fees

sustainability

indexing databases

ISSN number

statement of publishing ethics, COPE membership
impact factor in the Thomson Reuters list

consult black- and white-lists of journals

resist the temptation to publish quickly

the quality of the already published papers, evidence of peer review

preservation that is depositing the digital content with a trusted, financially secure library (for example many
publishers deposit their digital contents in the British Library)

have leading scholars in the field you are interested in, have already published articles in those journals

think critically and don’t do anything to compromise your career

share information about fraudulent practices on scholarly social networks

Further studies are necessary in order to
cover other aspects of potential, possible, or
probable predatory publishers and journals, in-
cluding the used metrics and financial issues.

Recently, at the meeting of the Annual
Assembly of the Macedonian Association of
Medical Editors (MAME), held on 13 April 2016,

special attention was given to "Critical analysis
of publishing in journals with Open Access",
emphasizing the journals which should not be
considered for submitting papers to them. At the
MAME website (See: www.mame.mk) [47]
separate links are available to approach "Poten-
tial, possible, or probable predatory open access
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publishers", "Potential, possible, or probable pre-
datory open access journals", "Hijacked jour-
nals" and "Wrong metrics for journals". Pre-
datory publishers and journals were recognized
as the most serious problem and threat. It was
proposed to inform the Faculty of Medicine and
the Ss Cyril and Methodius University in
Skopje and other universities in R. Macedonia
to adjust the procedure and criteria for election
in academic educational and scientific titles so
as not to recognize the papers published in jour-
nals by publishers whose names can be found
in Beall's list [12]. The warning was also di-
rected to hijacked journals that are kidnapped
by another publisher to earn huge sums illegally.

Since the issue on predatory publishers
and hijacked journals is certainly targeting
medical scholars, we decided to publish this
paper in a number of Macedonian biomedical
journals in order to warn not only young scho-
lars, but also all medical professionals and aca-
demic institutions on the threat of being falsely
attracted to publish their manuscripts in illegi-
timate journals.
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Pesume

KAKO JA CE IIPEIIO3HAAT U IA CE
MN3BEIrHAT HOTEHIMJAJIHU, MOKHHA
NJIM BEPOJATHU U3JABAYN,
CIIMCAHUJA-TPABJIMBLIU CO OTBOPEH
NNPUCTAII U KHIHAIIMPAHU CIIMCAHUJA

Jenue Janescka', Mupko Cnupocku’,
Jonuo I[OHeB3, Hana Hon—JopnaHOBa",
Momup IMonenaxopuic*

'TenTpanua MeMIMHCKa GHOIHOTEKA,
MeaunuHckH (hakynTeT, Y HHBEP3UTET

,»CB. Kupmir u Metomauj“, Ckormje, P. Makenonnja

* Meauuuuckn GaKynrer, Y HUBEP3UTET

,»CB. Kupun u Meronuj“, Cromje, P. Makenonuja

> MHCTUTYT 3a COLMjaHA MEIMIIHA, MeIuIuHCKH
(akynrer, YausepsureT ,,CB. Kupun u Meromuj®,
Ckorje, P. Makenonuja

* Make/IoHCKa aKaieMHja 3a HayKUTe

u ymetrHocrure, Ckorje, P. Makenonuja

Bosed u yen: UHTEpHETOT OBO3MOXKH JIeCEH
METOJ 3a IipebapyBame OrpoMeH Opoj MmyOIuKaIuu
U TO 3rOJIEMH BJIMjaHUETO HA HAYYHHUTE CIHCAHUja.
MeryToa, TOj, HCTO Taka, IMPETCTaByBa M 3aKaHa 3a
KBAJIUTETOT Ha oOjaBenute TpynoBu. Ce mojaBuja
HOBU W3[aBaydl W COHCaHHUja, T.H. TOTCHIH]aTHH,
MOXXHU WJIM BEpOjaTHU W37aBaddl U CIIMCAaHUja-Tpad-
JIMBOMU CO OTBOPCH IPHUCTAIl U T.H. KUAHAIIUPaHH

criucanuja. llenra Ha TpyAoT Oerie ma ce MOAWTHE
CBEeCcTa W Jia ce TpeaynpenaT HayYHHIUTE, a 0CO-
OeHO MIamuTe MCTpaKyBaud, Kako Ja TH IIpe-
MI03HAAT OBUE CIIMCAaHM]ja M KaKO J1a M30erHyBaaT J1a
I'M TIOJJHECYBaaT CBOMTE TPYJOBH BO BaKBH CITH-
caHyja.

Meiioou: Tlpernexn M KpUTHYKA aHaIM3a Ha
peneBanTHa o0jaBeHa JIUTEpaTypa, HHTCPHET-U3BO-
pH Ha UHPOPMALIMK U JIMYHO UCKYCTBO, pa3MHCIy-
Barba M MOTJICIH Ha aBTOPHUTE HA TPYIOT.

Pesynivaiuu: HajMuaOTY TO KOpHUCTEBME 0J10-
rot Ha [ledpu Ben on Yuusepsureror Bo Koio-
pano. Toj e 6bubnuotekap Bo JleHBepckara akaaeM-
CKa OMONHMOTEeKa W Ha CBOjOT OJIOT PEIOBHO TH JO-
MOJIHYBa JIBETE JIMCTH: TpBaTa 3a ITOTEHIIWjaHH,
MOXHU WJIM BEpOjaTHU W3[aBaun-TpaOiMBLH U, BTO-
para, 3a IOTEHIMjTHHI, MOXXHH WJIH BEpPOjaTHH Tpad-
JMBU ¥ KUTHAIIMPAHU CIIMCAaHUja CO OTBOPEH MpH-
cran. Bo TpysoT ce mpeTcTaBeHH W CTaBOBHTE Ha
JpyTH aBTOPH BO BPCKa CO OBaa MpoOieMaTHKa.

3axnyuox: Hayunurute Tpeba ma mpaBaT
pa3nuka Mery cnucaHuja Kou ce Beke ahupMupaHu
W KpeOuOWIHU W CHHCaHHWja-TpaOiuBLH, MPHTOA
MMajKH TH Ha YM CIIEIHUBE pa0OTHU: €THKA BO ITy0-
JIMKYBamkETO, MIPOLIEC HA PeIeH3Npame Ha TPYI0BH-
TE€, WHTEPHAIMOHAITHN aKaJeMCKH CTaHAapIu, WH-
JeKCUpame W BKIydyBamke BO 0a3M Ha IOAATOIMH,
3a4yByBamkb€ BO JUTHTAIHH PETO3HTOPHYMH, MET-
pHKa, OJIPIKIINBOCT HUTH.

Kayunn 300poBu: wu3naBayu-rpaOJIMBIM, CIHCaHH]ja-
rpaliIMBIY, KUIHANNPAHH CIMCaHN]a, OTBOPEH IpHCTAIl
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Abstract

Introduction: Independently, hormone therapy and exercise have well-established protective effects
on bone parameters. The combined effects of hormone therapy and exercise, however, are less clear.
We, therefore, examined the effects of hormone therapy on bone turnover markers in postmeno-
pausal women undergoing regular high intensity exercise.

Methods: In a randomised, double blind study, postmenopausal athletes competing at Masters level,
received either hormone therapy (50 pg transdermal oestradiol, 5 mg MPA, n = 8) or placebo (n =
7) for 20 weeks. Women were tested before and after treatment for plasma concentrations of
oestradiol, FSH, LH, and serum bone formation marker -osteocalcin (OC); and urine bone
resorption markers-pyridinoline (PYD) and deoxypyridinoline (DPD).

Results: As a result of treatment with hormone therapy there were significant reductions in levels of
FSH (73.3 £ 13.7 to 48.6 = 10.5 mmol/L, p = 0.01) and bone resorption markers (PYD, 81.9 + 7.7 to
57.8 £ 3.7 nmol/mmol Cr, p = 0.001, and DPD, 18.5 + 3.1 to 11.8 £ 2.1 nmol/mmol Cr, p = 0.01).
Oestradiol and bone formation markers were not significantly altered as a result of hormone therapy.
There were no changes to any variables with placebo treatment.

Conclusion: Hormone therapy reduced bone resorption, but not bone formation, in postmenopausal
athletes. These favorable reductions in bone turnover; therefore, provide an effective treatment in
combination with high intensity exercise to further reduce the subsequent risk of osteoporosis and
associated fractures.

Keywords: Exercise, menopause, bone turnover, hormone replacement therapy, estradiol

Introduction
Menopause is associated with an increase

[5-7], providing protection against the deve-
lopment of osteoporosis and the risk of fracture

in bone turnover markers [1-3], and an eleva-
ted risk of osteoporotic fractures [1, 3, 4]. Hor-
mone therapy and exercise are 2 interventions
commonly prescribed to ameliorate this risk.
Estrogen administration has been shown
to slow bone loss in postmenopausal women

[8]. This reduction in bone loss is apparent in
measures of biochemical markers of bone for-
mation and resorption, with estrogen producing
a net reduction in these markers [9, 10].

A number of meta-analysis studies have
been conducted that assess the effects of phy-
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sical activity on bone loss in pre- and post- me-
nopausal women. High impact exercise increa-
ses bone mineral density (BMD) in premeno-
pausal women [11, 12], whereas, 8 months of
Astanga yoga program provide beneficial effect
on bone formation but did not improve BMD in
premenopausal women. One study [13] found
that the overall treatment effect of endurance
training regimes prevented or reversed almost
1% of bone loss per year in lumbar spine and
femoral neck, whilst two other meta analyses
[14, 15] found a beneficial effect of impact exer-
cise on the spine in post-menopausal women.

Despite these positive independent asso-
ciations of exercise and hormone therapy on
bone parameters, there are only limited num-
ber of studies that have examined their com-
bined effects in a postmenopausal population.
The potential benefits of physical activity in
synergy with hormone therapy are inconsistent,
and the results unclear [16, 17]. Prospective
studies have reported improved bone mineral
density (BMD) after initiating hormone therapy
and exercise in previously sedentary postme-
nopausal women [16, 17]. However, it is diffi-
cult to ascertain in these studies what propor-
tions of the beneficial effects are attributable to
initiating exercise or hormone therapy. Altho-
ugh this area is not new, it illustrates the need
for a well-controlled approach to this topic,
which addresses a direct comparison of exer-
cise with hormone therapy, whereby both inter-
ventions are carried out optimally.

Herein, we determined whether hormone
therapy would provide further improvement to
bone turnover when given to postmenopausal
women currently undertaking regular high in-
tensity weight bearing exercise.

Methods

Subjects

Postmenopausal women were recruited
from 'Masters' athletic running associations.
Sixteen women were measured at baseline and
fifteen women completed the study. The crite-
ria for inclusion were: 1-5 years postmenopau-
se; aged between 45-60 years; competing at
'Masters' level in athletics, or vigorously run-
ning, jogging or cycling at least 4 times a week; a
VO, max of greater than 30 ml/min/kg” which

isconsidered very good to high cardio-respira-
tory fitness for age. The criteria for exclusion
were: taking any form of hormone therapy; pre-
vious hysterectomy or oophorectomy; family
history of malignancies; established cardiovas-
cular disease; smoking; excessive alcohol use
or taking any drug therapy that would affect
bone mineral and mineral metabolism. All wo-
men were cleared for participation following a
full physical examination by a clinician. Rec-
ruited women were randomly assigned into two
groups using a double blind design. Eight women
were assigned into the 'ill group', and commen-
ced using transdermal oestradiol patches (Estra-
derm 50 pg twice/week, Novartis Pharmaceuti-
cals, North Ryde, NSW, Australia) and oral
medroxyprogesterone acetate (MPA, 5 mg / day,
Pharmacia Pharmaceuticals, Rydalmere, NSW,
Australia). Seven women were assigned to the
'‘placebo’ group and commenced using placebo
patches and oral placebo tablets. One woman
dropped out of the study due to skin irritation
caused by the trans-dermal patch. All women
gave informed consent to participate in this stu-
dy, which was approved by the Human Ethics
Committee, Victoria University (991017/C0O484).

Protocol

All women underwent a number of mea-
sures at baseline (T1) and at twenty weeks (T2).
These included: blood samples for measurement
of oestradiol, luteinising hormone (LH), follic-
le stimulating hormone (FSH), and the bone
formation marker osteocalcin (OC), urine sam-
ples two hours post-first morning void for mea-
surement of the bone resorption markers pyri-
dinoline (PYD) and deoxypyridinoline (DPD);
and aerobic capacity. Height, weight and body
mass index (BMI) were also determined for all
subjects. The above-mentioned biochemical mar-
kers of bone formation and resorption are of
value in estimating bone turnover and have been
used to reliably and consistently identify rapid
bone losses [18]. Cross-sectional studies [3, 19]
have shown that bone turnover rates, evaluated
by these markers, increase at menopause and
remain elevated, whilst bone turnover rates in
postmenopausal women correlate negatively with
BMD [20]. Participating subjects were reque-
sted to maintain their current training routine
and diet throughout the study.
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Assays

Serum oestradiol was measured using a
competitive chemiluminescent immunoassay
(Gba-Coming, Medfield, MA, USA). FSH and
LH were measured using a two-site chemilumi-
nescent (sandwich) immunoassay (Gba-Coming,
Medfield, MA, USA). Serum OC was measured
by radioimmunoassay using the osteocalcin RIA
kit (Incstar Corp., Stillwater, MN, USA). Total
PYD and DPD cross -links of type I collagen
were measured in hydrolyzed urine samples by
high performance liquid chromatography, correc-
ted for urine creatinine and expressed as nmol/
mmol Cr [1].

Aerobic Capacity (VO, max)

The laboratory where the trials were con-
ducted was maintained at a constant tempera-
ture (20 = 1°Q and humidity (44 + 2%). A 12
lead ECG (Montara, X-scribe, Stress testing Sys-
tem, Milwaukee, USA) was used to monitor
subjects' heart thythm and rate throughout the
duration of the test. Subjects exercised on a
stationary bicycle ergometer (Cybex Metabolic
System, Met 100, Huntsville, USA) at a constant
cadence of 70 rpm. Increments in cycle resis-
tance occurred, commencing at 35 watts and
increasing by 10 watts every minute. These in-
crements continued until the subject felt they
could not continue due to exhaustion, or until
the subject experienced discomfort, or the prac-
titioner stopped the test for medical reasons.
Each subjects' oral gas expiration was measu-

Table 1

red via Vacumetric Vista Turbofit Software pac-
kage (Version 3.2, Ametek, Pittsbergh, USA)
to determine their respiratory exchange ratio
(RER) and VO, max. Both variables were sub-
sequently charted throughout the duration of
the exercise to ensure that their aerobic thre-
shold was reached. Subjects were expected to
have reached their VO, max (a measure of ma-
ximal aerobic capacity) when at least two of
the following criteria were achieved (a) a pla-
teau of VO, max readings, (b) exercising heart
rate to within 10 beats of subjects' maximal
heart rate, (c) an RER of greater than 1.10.

Statistical Analysis

The data were analysed using Sigma Stat.
2.0 Gandell, USA). The data are reported at ba-
seline as mean + standard error of the mean
(SEM). Changes to variables with treatment are
reported as percent change from baseline. A
Student's paired t-test was used to determine
significance of changes with treatment. At-test
was used to determine differences between tre-
atment groups at baseline. Significance was re-
ported as p < 0.05.

Results

There were no significant differences bet-
ween the two groups at baseline for: age, BMI,
VO, max, serum oestradiol and gonadotrophin le-
vels, OC and DPD (Table 1). Urine PYD was sig-
nificantly higher in the HRT group compared at ba-
seline with the placebo group (p = 0.03) (Table 1).

Baseline groups characteristics in the two groups of postmenopausal athletes

. Placebo Hormone

Variable N=7 Therapy
N=8§

Age, years 547+13 53.8%1.8
BMI, kg.m’ 222+1.2 235+1.2
Estradiol, mmol/L 76.1 £12.1 55.1 £26.1
FSH, mmol/L 70.8 £13.5 73.3£13.7
LH, mmol/L 38.2%6.7 40.9 £9.1
VO, max, ml/kg/min 35.6 £3.0 352+£2.0
Osteocalcin, U/L 32.5+9.9 31.2%10.2
PYD, nmol/mmol Cr 64.0%7.0 81.917.3*
DPD, nmol/mmol Cr 13.4+1.8 18.5+3.1

Values are mean + SEM. BMI indicates body mass index; FSH, follicle stimulating hormone; LH, luteinising
hormone; VO, max, maximal aerobic capacity; PYD, pyridinoline; DPD, deoxypyridinoline. * indicates a significant

difference, p < 0.05, between groups
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After 20 weeks of treatment, there were no
significant changes in any parameter in the pla-
cebo group. However, in the HRT group FSH
levels significantly decreased (73.3 + 13.7 to 48.6
+ 10.5 mmol/L, p = 0.01, mean + SEM) indicating
that subjects were compliant with HRT. Medica-
tion compliance was verified by medication counts.

VO, max was unchanged in both groups
(HRT group 35.2 + 2.0 to 37.0 + 2.1 ml/kg/min,
p = 0.27; placebo group 35.6 £ 3.0 to 34.6 +
3.6 ml/kg/min, p = 0.66) indicating that sub-

% change

PYD

jects maintained their existing exercise training
regimen and fitness level throughout the dura-
tion of the trial. The bone formation marker,
OC, remained unchanged with HRT admini-
stration (31.26 = 10.2 to 32.3 £ 11.8, p = 0.53).
However, there were significant reductions in
both bone resorption markers after 20 weeks of
HRT, with PYD decreasing by 27.3% (81.9 +
7.3 to 57.8 £ 3.7, p = 0.001) and DPD decrea-
sing by 33.0% (18.5 £ 3.1 to 11.8 £ 2.1, p =
0.01) from baseline (Figure 1).

*
DPD

Figure 1 — Percentage change from baseline in resorption markers with placebo (white) and hormone replacement
therapy (HRT) (black) treatment in postmenopausal athletes

Discussion

The results of this study demonstrate that
athletically trained postmenopausal women are
able to significantly reduce bone resorption with
the use of hormone therapy; indicating that a
combined intervention exceeds the effects of
exercise alone on bone.

Many older women are involved in endu-
rance-based exercises such as running, jogging
and cycling, and compete at 'Masters' level ath-
letics. For these women skeletal integrity is an
important issue that may affect their continued
performance in their chosen event after meno-
pause. An improvement in BMD is shown with

endurance exercise [13]; however, this form of
exercise is not as effective as resistance or we-
ight training [21]. Animal studies have shown
that maximal osteogenesis occurs with high-
magnitude strains applied with few strain cyc-
les, as performed with resistance training [22—
25]. Moreover, in a postmenopausal osteoporo-
sis rat model, exercise significantly increased
bone mass by both inhibiting bone resorption
and increasing bone formation in trabecular bo-
nes [26]. Therefore, to assist in the mainte-
nance and/or improvement of skeletal integrity
after menopause, hormone therapy is a viable
option.
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There have been a number of prospective
studies assessing the effect of combined treat-
ment on BMD in postmenopausal women yiel-
ded conflicting results [16, 17]. One study iden-
tified that weight bearing exercise and hormone
therapy independently increased BMD at sites
of lumbar spine and proximal femur, while a
combined treatment provided an additive effect
on BMD at lumbar spine and was synergistic
for total body BMD [16]. Another study has
shown that combined resistance training and
hormone therapy increased BMD at sites of
radial mid-shaft, spine and total body, while
hormone therapy alone was associated with no
change, or bone maintenance, after one year [17].
The effect of exercise alone was not measured
in this study making it difficult to assess whe-
ther BMD accretion was due to the combina-
tion of treatments or due to the effect of exer-
cise alone. In contrast to these studies, another
prospective study found moderate exercise alo-
ne, including weight lifting, provided no chan-
ges in BMD, whilst the combination of exer-
cise and hormone therapy provided no greater
benefit in comparison to hormone therapy alo-
ne [27]. All of these studies introduced exercise
in previously sedentary women, making it dif-
ficult to determine whether any changes in
bone status were due to the initiation of exer-
cise or the commencement of hormone therapy.
None of the studies addressed endurance based
exercise regimes. One recent cross-sectional
study investigating 'Masters' trained postmeno-
pausal athletes found that the women replacing
estrogen had greater BMD of the hip, spine and
total body compared with athletes not replacing
estrogen [28]. However, years post-menopause
were significantly greater in the women not re-
placing estrogen, possibly affecting BMD va-
lues and limiting the conclusions from this study.

The present study investigated women
currently involved in endurance-based weight
bearing exercises and provided a direct com-
parison of interventions using a well-controlled
approach. This study assessed the impact of
hormonal therapy treatment for 20 weeks on
bone turnover markers that, to the best of our
knowledge, have not been addressed in this po-
pulation of postmenopausal athletes before.

Interestingly in this population of post-
menopausal athletes, hormone therapy for 20

weeks provided added benefit to bone status by
significantly decreasing bone resorption but not
bone formation, suggesting that these interven-
tions may be highly effective when used in
combination to further reduce the risk of bone
loss and osteoporotic fracture. Larger control-
led prospective studies of longer duration are
required to assess effects of hormonal therapy
and endurance-based weight bearing exercise
on bone density.
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Peszume

XOPMOHCKATA TEPAIINJA

JA HAMAJIYBA KOCKEHATA
PECOPIILIHUJA, HO HE 1 ®POPMUPAIBETO
HA KOCKUTE KAJ ATJIETHA

BO IIOCTMEHOIIAY3A

Cysu J Xonucet', lejsua Iaajapo',

Keru Tanranakuc', Bponsun Kunrsexr’,
Herep Eéennnr’, Pooun Kpejsen®,
[lyinjana AnTononuian®,

Baco Anocroony.oc', JIuin CrojanoBeka'

! Hentap 3a xpoumanu Gonecty, [lIkoma

3a 37paBCTBO M OMOMEMIINHA, Y HUBEP3UTET
Bukropuja, Bukropuja, ABcTpanuja

? MctpaxyBauky HHCTUTYT ,,Bejkep Xapt,
IIpaxpan, Buxtopuja, ABcTpanuja

3 Onzen 3a ujaGetec, GHIOKPUHONOTHja

U MEIMLMHA, YHUBEP3UTET BO MenOypH,
Kpancka 6omaunmia Bo MenOypH, [lapksu,
Bukropuja, ABcTpanuja

4 KiuHuKa 3a 3/paBje Ha JKEHHTE U JI0jKHTE,
oomauta ,,Opumejcon’, Uctouen MenOypH,
Bukropuja, ABcTpanuja

Boseo: HezaBucHO, XOpMOHCKaTa Tepanuja u
BEXOamETO UMaar J00p0 BOCIIOCTABEHU 3aITUTHH
edexTH Bp3 KockeHUTe napamerpu. Cemak, KoMOu-
HUpaHUTe ePEKTH HAa XOPMOHCKATa Teparuja U BEXK-
0ameTo ce MOMaNKy jacHH. 3aToa, M UCIIUTYBaBMe
eekTUTEe HAa XOPMOHCKaTa Tepardja Ha MapKepH
Ha KOCKEHHOT MeTaboim3aM Kaj XEHH BO TIOCT-
MEHOTIay3a MOJIOKEHN Ha PEJOBHU BUCOKO MHTECH-
3UBHH BEKOH.

Meitiogu: Bo pangomusupaHa, IBOJHO clemna
CTyIHja, aTJieTHTE BO MOCTMEHOIay3a KOW ce HaT-
mpeBapyBaaT Ha HUBO Ha Mactep, 20 Henenu mpu-
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Maje WId XOpMoHCKa Tepammja (50 pg TpaHcaep-
MalieH ectpaauol, 5 mg MIIA, n = 8) wnu mianedo
(n = 7). Kenute Oea TecTUpaHU Mpe] U IO TPET-
MaHOT 3a IJIa3Ma KOHIEHTPAIUUTE Ha eCTPajuodi,
FSH, LH u cepymckuoT mapkep 3a ¢popMupame Ha
kocka — octeokaniud (OC); U ypUHCKHOT MapKep
3a KockeHa pecopniuja — nupuguHoianH (PYD) u
neokcunupuanHoauH (DPD).

Pesyniuaiviu: Kako pesysiTar Ha TPETMaHOT
CO XOpMOHCKATa Teparvja uMalle 3HAYUTEIHO Ha-
ManyBame Ha HUBOTO Ha FSH (73,3 &+ 13,7 no 48,6
+ 10,5 mmol / L, p =0,01) u mapkepure 3a KOCKECHa
pecoprnmuja (PYD, 81,9 + 7,7 a0 57,8 + 3,7 nmol /
mmol Cr, p = 0,001, u DPD, 18.5 £ 3,1 no 11,8 +
2,1 nmol / mmol Cr, p = 0,01). Ectpamuomnor u

MapKepuTe 3a popMupame Ha KOCKHTE He Oea 3Ha-
YUTEIHO TMPOMEHETH KaKo pe3yjiTaT Ha XOPMOH-
ckaTta Tepanuja. Hemame mpomeHu kaj kKou OMIIO
BapujadiIH co miuanedo TPeTMaHoT.

3axnyuok: XopMOHCKaTa Tepanuja ja HaMaiu
KOCKCHa pecopriuuja, HO He W (QOPMHUPAETO Ha
KOCKHTE, Kaj aTIeTHTe BO MocTMeHomnaysa. OBue
MIOBOJIHM HaMallyBamba Ha KOCKEHHOT MeTabosn3am
00e30emyBaaT eeKTUBEH TPETMaH BO KOMOWHAIIN-
ja co BHCOKMOT MHTECH3UTET Ha BekOame 3a HaTa-
MOIITHO HaMalyBame Ha MOCIEIOBATEIIHUOT PU3HK
0]l OCTEOTIOPO3a U TOBP3aHU PPaKTYPH.

Kiayunu 360opoBu: Bexx6a, MeHOIay3a, KOCKEH MeTabo-
JM3aM, XOPMOHCKa 3aMEeHCKa TepaIluja, eCTpasuoll






MAHY
MASA

NPUJIO3U. Onn. 3a mea. Hayku, XXXVII 2-3, 2016
CONTRIBUTIONS. Sec. of Med. Sci., XXXVII 2-3, 2016

ISSN 1857-9345
UDC: 615.357.651.1:612.751.1.015.3
612.751.1.075.3:615.357.651.1

THE EFFECTS OF HORMONAL THERAPY AND EXERCISE ON BONE TURNOVER
IN POSTMENOPAUSAL WOMEN: A RANDOMISED DOUBLE-BLIND PILOT STUDY

Suzy Y Honisett', Kathy Tangalakisl, John Wark?, Vasso Apostolopoulosl,
Lily Stojanovska"*

! Centre for Chronic Disease, College of Health and Biomedicine, Victoria University,
Melbourne VIC Australia
?Royal Melbourne Hospital, Parkville, Melbourne VIC Australia

Corresponding Author: Centre for Chronic Disease, College of Health and Biomedicine, St Albans Campus, Victoria
University, VIC 3021, Australia; tel: +613 99192737; fax: tel: +613 99194565; e-mail: lily.stojanovska@vu.edu.au
(L. Stojanovska)

Abstract

Introduction: Hormone replacement therapy (HRT) and walking were investigated independently
and in combination, to determine which treatment provided most effect on bone turnover in post-
menopausal women.

Methods: Using a randomised double-blind pilot study, 10 subjects received HRT (transdermal
estradiol, 50 pg/day and oral MPA 5 mg/day) and 12 received placebo for 20 weeks. Following a
baseline period of treatment, both groups undertook a graduated walking regimen, which increased
in intensity, duration and frequency parameters from weeks 8-20. Measurements of aerobic capacity,
female sex hormones, bone formation markers [osteocalcin (OC) and bone alkaline phosphatase
(BAP)] and bone resorption markers [deoxypyridinoline (DPD) and pyridinoline (PYR)] were
measured at baseline (T1), week 8 (T2) and week 20 (T3).

Results: Age, time of postmenopause, weight or body mass index were no different between each
groups. The HRT group had significantly higher estradiol levels compared with the placebo group at
T2 and T3. FSH and LH levels were significantly reduced following HRT. DPD and PYR were sig-
nificantly reduced from baseline levels at T2 and T3 with HRT. No significant changes occurred in
OC or BAP levels with either HRT or walking. Walking did not change bone turnover markers in
either the HRT or placebo group.

Conclusion: HRT reduces bone resorption, however, walking alone at the intensity and duration pres-
cribed, or the combination of HRT and walking, provided no additional benefit after menopause. There-
fore, HRT, but not walking is an effective treatment in reducing bone turnover in postmenopause women.

Keywords: Exercise, Hormone replacement therapy, HRT, Bone turnover, Menopause, Estrogen

Introduction
Menopause is associated with endocrine

These changes have been implicated in altered
bone metabolism and reduced skeletal integrity

changes, including significant reductions in estro-
gen and progesterone levels, and alterations in
the pituitary gonadotrophins, follicle stimulating
hormone (FSH) and leutinising hormone (LH).
Other age associated changes that occur with
ageing, that are superimposed on estrogen defi-
ciency include elevated serum parathyroid hor-
mone (PTH) and attenuated calcitriol levels.

after menopause.

Bone metabolism can be assessed by the
measurement of biochemical markers that are
released into the circulation and urine, provi-
ding chemical indices for whole body bone tur-
nover [1-9]. The level of these biochemical
markers can predict bone density and rates of
bone loss in postmenopausal populations [10].
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The relationship of bone turnover markers to
changes in bone mineral density (BMD) is in-
verse in states of altered bone remodeling [11],
providing a cost effective, potentially useful
tool for the prediction of the bone responses to
changes in bone remodeling [11].

Menopause is associated with a 79-97%
increase in bone resorption markers, whilst bone
formation markers are increased by 37-52%,
reflecting an overall increase in bone turnover
[12]. Alterations in bone turnover markers pre-
cede changes in bone mass and density. BMD
is reduced in the initial 3 to 12 months after the
last menses by 0.9% at the lumbar spine and
0.7% in the femoral neck [13]. This attenuation
of bone is associated with reduced circulating
estrogen levels. The bone loss experienced in the
initial 6 years after menopause is estimated to
be approximately 15% [14], imposing a conside-
rable risk for the development of osteoporosis.

Increasing age is typically associated with
reduced levels of physical activity. A reduction
in weight bearing exercise, and less frequent
involvement in exercise that provides mechanical
loading on bones, are potentially associated with
lowered bone density and an increased risk of
fracture. This is shown in immobility [15] and
space flight [16] studies where there is little or no
mechanical strain or loading on bone and a sub-
sequent deterioration in bone density occurs.

Hormonal replacement therapy (HRT) con-
taining estrogen, and physical activity are com-
monly prescribed as independent interventions
for reducing the risk of osteopenia after meno-
pause. Estrogen plays a major role in bone me-
tabolism and cytokines production, which ma-
intains the quality of bone and alveolar bone
crest [17]. The signal transduction pathways
for estrogen and the mechanical strain appear
to share common elements [18], and both inter-
ventions may be relevant in the prevention of
postmenopausal osteoporosis.

The most effective type and intensity of
exercise, to provide the greatest benefit to bone
whilst fostering compliance, remain to be fully
elucidated. Whilst bone mineral density (BMD)
and HRT have been extensively researched,
there has been little investigation into bone tur-
nover changes as a result of exercise either in-
dependently, or combining these 2 interven-
tions in a postmenopausal population. We pro-

posed that moderate exercise in the form of
brisk walking would induce a weight-bearing
mechanical load on bone, whilst providing an
accessible and safe form of exercise for women
who do not participate in any regular or struc-
tured form of exercise. Herein, we evaluated
the effect of low intensity exercise in the form
of walking and HRT independently, and when
combined, on bone turnover markers in post-
menopausal sedentary women.

Methods

Postmenopausal subjects

Twenty eight postmenopausal women were
recruited from the general public via advertise-
ments in local papers. Six women withdrew
from the study; one woman moved away du-
ring the course of the study; two women suf-
fered skin irritation caused from the transder-
mal estrogen; two women withdrew due to lack
of time available to continue involvement; one
woman was excluded prior to commencement
due to excessive alcohol intake. Twenty two
women completed the study. The criteria for
inclusion were 1-5 years postmenopause; aged
between 4560 years. The criteria for exclusion
were; taking any form of hormonal replace-
ment therapy; previous hysterectomy or oopho-
rectomy; family history of estrogen dependent
malignancies; established cardiovascular disease;
involved in any regular form of structured exer-
cise; smoking; taking any drug therapy or ha-
ving any disease that would affect the gain/loss
of bone mineral. All women were cleared for
participation following a full physical examina-
tion by a clinician.

Women were randomly assigned into 2
groups. Ten women were assigned into the 'HRT
group', and commenced using transdermal estra-
diol patches (Estraderm 50 pg, Novartis Phar-
maceuticals, North Ryde, NSW, Australia) chan-
ged twice weekly, and oral medroxyprogeste-
rone acetate (MPA, 5mg/day) (Pharmacia Phar-
maceuticals, Rydalmere, NSW, Australia). Twel-
ve women were assigned to the 'placebo’ group
and commenced using placebo transdermal pat-
ches and oral placebo tablets. All subjects par-
ticipating in this study were asked to maintain
their current dietary habits throughout their in-
volvement in the study. All women gave infor-
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med consent to participate in this study, which
was approved by the Human Ethics Commit-
tee, Victoria University (991017/C0O484).

Protocol

Subjects were tested three times over the
duration of the twenty week study. Measure-
ments were taken at baseline (T1), prior to com-
mencement of exercise training, at eight weeks
(T2) and on completion of the study, at twenty
weeks (T3). Height and weight were determi-
ned for all subjects. At each time point, aerobic
capacity was determined by measures of V0,
peak. In addition, morning fasting blood samples
were taken for measurement of estradiol, leu-
tinising hormone (LH) and follicle stimulating
hormone (FSH) and bone formation markers,
bone alkaline phosphatase (BAP) and osteocal-
cin (OC). Urine samples were taken 2 hours
post first morning void, at the above intervals
for measurement of the bone resorption markers,
pyridinoline (PYR) and deoxypyridoline (DPD).

Subjects continued their specified treat-
ment regimen throughout the 20 week period.
After 8 weeks, subjects initiated an exercise
training program whilst continuing their speci-
fied treatment regimen. This program was indi-
vidually based on each participant's baseline
fitness level. From baseline aerobic capacity
measures, volume of expired carbon dioxide
(ml/kg/min) was plotted against the volume of
expired oxygen (ml/kg/min). A parallel graph,
plotting ventilation (L/min) against oxygen con-
sumption (ml/kg/min) was determined for the
duration of the test. A non-linear fit was asses-
sed for each graph and the maximum of the
second derivative was determined as the inflec-
tion point, noted as the anaerobic threshold.
The heart rate at anaerobic threshold was used
to calculate the training heart rate. Individuals
underwent a 12 week walking program. Exer-
cise intensities assessed by heart rate monito-
ring commenced at 70% of the baseline anaero-
bic threshold and increased by 5% every second
week to 95% of anaerobic threshold over the
following 12 week period. The participants
achieved the increments in heart rate by increa-
sing the speed of walking, or walking on an
incline. The duration of exercise at the speci-
fied heart rate commenced at 10 minutes and
increased by 5 minutes duration every second
week to a total of 35 minutes at twenty weeks. A

5 minute warm up and cool down preceded and
followed each walking session. Lastly, the fre-
quency of exercise sessions performed per week
commenced at three, and increased by one ses-
sion per week on a monthly basis. Two women
suffered skin irritation caused from the transder-
mal estrogen, whilst there were no adverse effects
of involvement in the walking program.

Assays

Estradiol was measured using a competi-
tive chemiluminescent immunoassay (Ciba Co-
ming, Medfield, MA, USA). FSH and LH were
measured using a two-site chemiluminescent
(sandwich) immunoassay (Ciba-Coming, Medfi-
eld, MA, USA). BAP was measured using the
standard autoanalyser ELISA technique (Alka-
phase B96, Metra Biosystems). Serum OC was
measured by radioimmunoassay using the osteo-
calcin RIA kit (Incstar Corp., Stillwater, MN,
USA). Free PYR and DPD cross links were mea-
sured on morning void urine samples by an enzy-
me linked immunosorbent assay (ELISA) using
rabbit antipyridinoline (Pyrilinks, Metra Biosys-
tems, Palo Alto, CA, USA) and expressed as py-
ridinoline/creatinine ratio (PYR nmol/mmol Cr).

Aerobic Capacity

Aerobic fitness was determined via a V0,
peak test. This test measures oxygen consum-
ption per minute during exercise to peak levels.
Measurement to maximum levels was deemed
less safe within this population. Hence, a V0,
peak test was used instead of a V0, max pro-
tocol. The laboratory where the trials were con-
ducted was maintained at a constant tempera-
ture (20 + 1°C) and humidity (44 + 2%). A 12
lead electorcardiogram (ECG; Montara, X-scri-
be, Stress testing System, Milwaukee, U.S.A.)
was used to monitor subjects' heart rhythm and
rate throughout the duration of the test. Sub-
jects exercised on a stationary bicycle ergo-
meter (Cybex Metabolic Systam, Met 100,
Huntsville, USA) at a constant cadence of 70
rpm. Increments in intensity occurred each mi-
nute, starting at 35 watts and increasing by 10
watts each minute. These increments continued
until the subject was exhausted, or until the
subject experienced discomfort, or the practi-
tioner observed significant ECG changes. Each
subjects' oral gas expiration was measured via
Vacumetric Vista Turbofit Software package
(Version 3.2, Ametek, Pittsbergh, USA) to de-
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termine their respiratory exchange ratio and
aerobic capacity. Subjects were deemed to
have reached their V0, peak when at least two
of the following criteria were achieved (a) a
plateau of V0, peak readings over 3 consecu-
tive recordings, (b) exercising heart rate to
within 10 beats of subjects' maximal heart rate,
calculated as 220 minus age, (c) a respiratory
exchange ratio (RER) of greater than 1.10.

Statistical Analysis

Data were analysed using SPSS (10.0).
Data reported are mean + standard error of the
mean. Repeated measures analysis of variance
was used to determine significance. Post-hoc
analysis of group differences was carried out
using a Student's unpaired #-fest. Significance
was reported at p < 0.05.

Results

There was no significant difference in
age (51.1 = 2.1 vs. 51.6 = 1.7 years) and time
postmenopause (2.3 = 1.1 vs. 1.6 = 0.2 years)
between groups taking hormonal replacement
therapy and those taking placebo. Similarly, there
were no significant differences in weight or body

mass index (BMI) between or within groups
for the duration of the study (Table 1). Estra-
diol was significantly higher in the HRT group
in comparison to the placebo group at T2 and
T3. FSH and LH were significantly decreased
at T2 and T3 compared with baseline levels in
the same group (Table 1). The increased estra-
diol and simultaneous significant reduction in
plasma FSH and LH ascertain that subjects were
compliant with HRT, which was supported by
medication counts. Bone resorption markers
(DPD and PYR) were both significantly reduced
from baseline levels with HRT administration
(T2) (Table 1, Figures 1 and 2) and were signifi-
cantly lower than the placebo group at T2. Bone
resorption markers were unchanged as a result of
exercise. Although slightly reduced, neither BAP
nor OC showed significant reductions as a result
of HRT or exercise. BAP was significantly lower
than the placebo group at T3. There were no
significant changes to V0, peak as a result of
exercise training in rate, respiratory exchange
ratio and exercise duration were unchanged in
both groups as a result of the exercise training
regimen over a 12 week period.

Table 1
Personal, Hormonal, Fitness and Bone parameters
Baseline Placebo Placebo & |Baseline HRT HRT &
exercise exercise

T1 T2 T3 T1 T2 T3
Weight, kg 69.4 £4.7 69.7 £49 69.3 £4.8 71.8+7.8 72.1£7.6 72.5%7.5
BMI, kg/m2 268 £2.2 269+£23 26.7£2.2 27.5+£33 27.6 £3.2 27.8£3.2
Estradiol, pmol/l 77.6+£12.0 |89.2+17.1 |73.4+18.3 |100.0£215 |166.3+36.8° |164.9+29.9"
FSH, m/u/ml 57.9+9.7 51.1+£94 56.1£13.5 |77.1%+14.8 |[39.8+15.8* 37.1 £14.6*
LH, m/u/ml 458 +11.8 |33.7%x7.3 36.2+7.2 447 £8.9 18.4 £6.8* 19.6 £8.1*
AC, ml/kg/min 206 £1.9 21.2+£1.7 21.6 £1.7 21.4£2.6 22.3+£2.7 229+19
BONE
FORMATION
0OC, ugl 17.3£2.6° 17.9+2.7 17.8+2.4 15.7£3.0 15229 143 £2.8
BAP, U/L 13.6+2.8 16.8+£2.9 16.8 £3.1 11.1 £3.8 10.6 £4.0 9.5+4.1"
BONE
RESORPTION
PYR, 81.0+16.9 [79.6+159 |78.1+13.6 |75.5+15.6 |58.6+12.08* [64.9+14.0
nmomol/mmol Cr
DPD, 15.643.1  |160+33 |141+3.0 [13.74£32 [9.9+24%  |95+27
nmmol/mmol Cr

Abbreviations: BMI, body mass index; FSH, follicle stimulating hormone; LH, luteinising hormone; AC, aerobic

capacity: OC, osteocalcin; BAP, bone alkaline phosphatase; PYR, pyridinoline; DPD, deoxypyridionline.

* (p <0.05) Significantly different from T1 H group.

" (p <0.05) Significantly different from placebo group at the same time point.
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Figure 1 — Urinary Pyridinoline (PYR) excretion percent change in placebo (n = 12) and HRT (n = 10) groups from
baseline levels with hormone or placebo treatment alone and with hormone or placebo treatment and exercise.
(*significantly different from baseline levels, p < 0.05)
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Figure 2 — Urinary Deoxypyridinoline (DPD) excretion percentage change in placebo (n = 12) and HRT (n = 10)
groups from baseline levels with treatment alone and with treatment and exercise (*significantly different from
baseline levels, p < 0.05)

Discussion found one year of treatment with estrogen sig-
The main new findings of this study were nificantly suppressed bone resorption, whilst
that bone resorption indices were significantly bone formation remained unchanged, preven-
reduced after 8 weeks of HRT, whilst bone for- ting overall bone loss in ovariectomised wo-
mation markers remained unchanged. Our re- men, measured by dual energy x-ray absorptio-
sults are similar to a previous study [19] that metry (DXA). Furthermore recent studies con-
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ducted in mice shows decreased trabecular thic-
kness, bone density and bone volume and in-
creased trabecular separation caused by ove-
riectomy were prevented by giving estrogen
replacement [17].

Sex hormones play a regulatory role in
bone metabolism [20]. Estrogen levels correla-
ted with osteoclastic (bone resorption) activity
thus increased estrogen levels directly increase
osteoclast apoptosis [21]. Reduced estrogen le-
vels that accompany menopause increase cy-
tokine levels- interleukin-1 and tumor necrosis
factor alpha, secreted from peripheral blood
monocytes [22]. These factors act on stromal
osteoblastic precursor cells, and induce secre-
tion of other cytokines interleukin-6 and inter-
leukin-11, which promote the development of
bone resorbing osteoclasts [20, 22, 23]. Thus,
estrogen deprivation provides an indirect sti-
mulus as a potent promoter of bone resorption.
Combinations of cytokines — interleukin-1, tu-
mor necrosis factor alpha, interferon gamma-
increases osteoblastic nitric oxide (NO) pro-
duction [24], which suppresses bone resorptive
osteoclast development and activity, and sub-
sequently reduces resorption. The production
of NO by osteoblasts directly regulates osteo-
clast activity and is perceived to play a regula-
tory role in conditions of bone such as osteopo-
rosis [l 91. Estrogen replacement down regula-
tes interleukin-6 production [25, 26] providing
at least one molecular mechanism for the inhi-
bitory effect of hormonal therapy on postmeno-
pausal bone loss.

Exercise effect

Weight-bearing exercise provides a sti-
mulus of mechanical loading on bone cells,
which induces bone formation [27]. The effect
of physical activity on human bone has been
well documented in a variety of population
groups [28-32]. Younger athletes have a grea-
ter bone mass in comparison to sedentary con-
trols [30]. Dominant arms of male and female
tennis players exhibit up to 28.4% greater bone
thickness and bone mineral content in compari-
son to non-dominant arms [31, 32]. The bone
response to exercise after menopause, however,
has provided varying degrees of both positive
results [33, 34], results indicating that varying
types and intensities of exercise provide no

training effect on bone [35-37]. In this study,
moderate weight-bearing exercise alone in the
form of walking did not alter any bone forma-
tion or resorption indices. The intensity, fre-
quency and duration of exercise are important
parameters when considering an exercise trai-
ning regimen. Wolff’s law proposes that bone
remodeling is directly dependent upon the me-
chanical load placed on the bone [38]. Alterna-
tively, a strain threshold may exist for the sti-
mulation of osteogenesis. An insufficient appli-
cation of strain or load may be inadequate to
reach the strain threshold, indicating that the
magnitude of the strain may be more important
than strain frequency. Brisk walking alone may
provide an insufficient mechanical strain to
overcome estrogen deficiency after menopause.
This may explain why, in this study, there was
no change in bone turnover markers as a result
of walking based exercise training regimen
with either HRT or placebo treatment.

Type and intensity of exercise

There are numerous studies that assess
bone mineral changes as a result of exercise in
postmenopausal populations. The results of these
studies, however, provide conflicting outcomes.
Aerobic exercise, involving brisk walking and
lifetime volleyball involvement, were unable to
counteract an age and, or, menopause related
decline in BMD [35, 39]. BMD primarily at the
femoral neck, however, was increased with exer-
cise that involved vigorous walking, jogging,
stair climbing, and high impact aerobics [33,
40, 41] whilst, total body BMD was also aug-
mented [40, 42] in a number of these studies.
On the other hand, long term vertical jumping
exercises using a weighted vest prevented hip
bone loss over five years [43]. High intensity
aquatic exercise program performed for 24 weeks
prevented from reducing BMD by increase
bone formation and reduce bone resorption [44,
45]. Resistance and strength training performed
for at least one year increased regional BMD at
sites of intratrochanter and hip [46], and total
body [42, 46]. Similar programs that were
performed for one year or less showed no change
in total bone mineral content (BMC) [36], BMD
at lumbar spine [35, 37, 47] or total hip BMD
[37]. It should be noted that it is difficult to
compare studies due to the differences in exer-
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cise regimen type, intensity and frequency, and
subject characteristics such as age, baseline BMD
and years since menopause. With increasing age
and years postmenopause, there is an accretion
in the amount of bone lost; therefore, if women
are commencing exercise at lower bone den-
sities there may be a greater effect of treatment.
The age range of the current study was
very tight, with all women 49 to 54 years of
age, and early postmenopause (1.6 to 2.3 years)
and could partly explain the lack of exercise
effect in the current study, as women were
commencing exercise prior to having lost
substantial BMD due to estrogen deficiency. In
contrast, previous exercise studies had large
ranges for age and the number of years post-
menopause, with many studies involving wo-
men up to and over 10 years older than women
in the current study. The exercise program de-
signed for these women was mild and gradua-
ted to minimize the risk that previously seden-
tary women would not encounter injury thro-
ughout the training program. All women remai-
ned injury-free for the duration of their invol-
vement. Walking was chosen as the mode of
exercise due to the weight-bearing nature and
ease of administration. It was also perceived
that previously sedentary women would be more
compliant with this mode of exercise, which
was verified by subjects' diarising involvement
in walking sessions. The moderate nature of the
exercise program did not increase the V0, peak
of the subjects, nor alter weight or BMI.
Vibration exercise is one of the safest
activities for osteoporosis women that prevent
falls. Whole-body vibration strategy is used in
preventing sarcopenia and osteoporosis [48,
49]. Although no significant improvement in
BMD were seen in a 6 month vibration training
[50]; muscle strength was improved [49-51].

Combined hormone replacement

therapy and exercise

The addition of a brisk walking program
to HRT, in this population of postmenopausal
women, provided no additional changes to
either bone resorption (Figures la. and 1b.) or
formation indices, indicating that HRT was the
primary stimulus for changes in bone turnover.
Previous studies focusing on the effects combi-
ned exercise and HRT on BMD have been
conflicting. Prospective studies [34] have found

aerobic exercise in combination with HRT, but
not exercise alone, significantly increased BMD.
However, current studies have shown high in-
tensity exercise significantly increased BMD in
postmenopausal women [44, 45]. Hence, any
benefit conveyed by combined treatment appea-
red to be attributable to HRT. In contrast, HRT
and nine months of vigorous weight-bearing
exercise were independently beneficial in increa-
sing BMD, whilst combined treatment provided
an additive benefit at sites of lumbar spine and
Wards triangle [33]. HRT and weight lifting
exercises also significantly increased BMD of
the total body in women who had had a hyste-
rectomy, but exercise was not assessed inde-
pendently of HRT [52]. There are no studies
that measure bone turnover markers as a result
of these combined treatments.

Conclusion

The current pilot study, although in small
group numbers indicated that walking alone, at
the intensities and duration prescribed, was an
insufficient stimulus to reduce bone turnover in
early postmenopausal women, whilst HRT was
an effective treatment intervention to reduce
bone turnover after menopause. The combina-
tion of HRT and moderate weight bearing exer-
cise provided no added benefit in comparison
to HRT alone. A combination of resistance tra-
ining and walking may be more effective in
reducing bone turnover, in comparison to wal-
king alone. Alternatively, older populations of
postmenopausal women, with lower BMD va-
lues, may benefit more from walking alone.
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Peszume

E®EKTUTE HA XOPMOHCKATA
TEPAIIMJA U BEXKBAIBETO BP3
KOCKEHHNOT METABOJIN3AM

KAJ ’)KEHHU BO IOCTMEHOIIAY3A:
PAHAOMM3NPAHA, IBOJHO CJIEITIA
NUJIOT-CTYAUJA

Cy3u J Xonucer', Keru Tanranakuc',
Ilon Bapk?, Baco AnocroJomy.ioc',
Jinau CrojaHoBcka'

" Llenrap 3a xponuunu Gonecry, Illkona 3a
3[PaBCTBO ¥ OMOMEIUIIMHA, Y HUBEP3UTET
Bukropuja, Bukropuja, ABctpanuja

? Kpascka 6omauia Bo Men6yp, [lapksu,
MenbypH, Bukropuja, ABcTpanuja

Bogeo: Xopmoncka 3amencka tepanuja (HRT)
U TIemadehe 6ea NCIUTYBAaHA CaMOCTOJHO M BO KOM-
OWHaIMja 32 Ja ce YTBPIM KOj TPETMaH HajMHOTY
BIIMjaell BP3 KOCKEHHOT METa00IHM3aM Kaj KEHU BO
IIOCTMEHOTIAY3a.

Meitiogu: Kopucrejku pannoMu3upaHa J1Boj-
HO ciena nuioT-ctyndja, 10 necnuranuum gobuja
HRT (rpancnepmanen ecrpamuon, 50 pg/meH u
opaimHo MPA 5 mg/nen), a 12 mpumaire miare6o 20
Henenu. [lo moueTHHOT mepHOX HA TPETMAHOT,
IBeTe Ipynu Oea MOIJIOKEHHM HA PEXHUM Ha Iemla-
Yewe, ITO Ce 3roJeMyBalle BO HHTEH3UTET, BpeMe-
Tpaeme M MapaMeTpHu Ha 3adecTeHocT ox 8 mo 20

Hepenn. Mepemara Ha aepOOHUOT KallaluTeT, KeH-
CKHUTE MOJIOBU XOPMOHH, MapKepHTe 3a GOpMUPAHE
Ha kockute [ocreokanuH (OC) 1 KOCKeHa alkaaHa
thocdaraza (BAP)] u mapkepute 3a KOCKeHarTa pe-
coprnuuja [neoxcunupuaunonud (DPD) u nupwm-
munonuH (PYR)] 6ea mepenn Ha mouerokot (T1),
8. mexena (T2) u 20. venena (T3).

Pesyniuaiyiu: Bo3pacta, BpeMeTO Ha IMOCT-
MeHOIIay3aTa, TeKWHATa WIH WHAEKCOT Ha TelecHa
Maca He 0ea pa3IUYHU TOMEry CeKoja OJf TPYIUTE.
I'pynata Ha HRT umanie 3Ha4UTENHO MOBHCOKH
HHUBOA Ha €CTPaJHoJI BO criopeada co miarnedo rpy-
nata Bo T2 u T3. Huoara va FSH u LH Gea 3Ha-
yutenaHo Hamanenu 1o HRT. DPD u PYR Gea 3Ha-
YUTEJIHO HAMAJIECHU O]l TIOYETHUTE HHUBOA Ha T2 u
T3 co HRT. Hemamie 3HauajHM MPOMEHH Kaj HH-
Boara Ha OC mam BAP, co HRT unn nemademe.
[lemmagemeTo HE TH IPOMEHN MapKepHUTe Ha KOCKe-
HuoT MeTabonu3am kaj HRT wnu mnane6o rpymnara.

3axnyuwox: HRT ja HamanyBa KOCKeHara pe-
COpIHIIHja, CemaK, caMo TeMIauyekeTo CIopen Mmpo-
MUIIAHUOT UHTEH3UTET U BPEMETPACHETO, WU KOM-
ounamnujata Ha HRT n nemaueme, He namoa q0mosi-
HUTETHA KOPUCT 10 MeHomay3aTta. 3aroa, HRT, HO
HE W TCIIaYeHheTo, ¢ ePeKTHBEH TPpeTMaH 3a Hama-
JTyBamke Ha KOCKEHHOT METadoJM3aM Kaj KEHH BO
MOCTMEHOTIay3a.

Kayunu 360poBu: BexOa, XOpPMOHCKa 3aMEHCKa Tepa-
nuja, HRT, kockeH MeTabomm3am, MEHOTay3a, ECTPOTreH
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Abstract

As people age, chronic kidney disease becomes more common, but it rarely leads to end-stage
kidney disease. When it does, the choice between dialysis and conservative care can be daunting, as
much depends on life expectancy and personal expectations of medical care. Shared decision making
implies adequately informing patients about their options, and facilitating deliberation of the avai-
lable information, such that decisions are tailored to the individual’s values and preferences. Accu-
rate estimations of one’s risk of progression to end-stage kidney disease and death with or without
dialysis are essential for shared decision making to be effective. Formal risk prediction models can
help, provided they are externally validated, well-calibrated and discriminative; include unam-
biguous and measureable variables; and come with readily applicable equations or scores. Reliable,
externally validated risk prediction models for progression of chronic kidney disease to end-stage
kidney disease or mortality in frail elderly with or without chronic kidney disease are scant. Within
this paper, we discuss a number of promising models, highlighting both the strengths and limitations
physicians should understand for using them judiciously, and emphasize the need for external
validation over new development for further advancing the field.

Keywords: Prognosis; Proportional Hazard models; Logistic Models; Aged; Renal Insufficiency, Chronic

Introduction

The prevalence of Chronic Kidney Dise-
ase (CKD) increases with age, but few of the
elderly actually progress to End Stage Kidney
Disease (ESKD) [1-5]. During the past decade
and partly fuelled by the KDIGO classification
of CKD, many have started questioning whe-
ther in the elderly, decreased estimated glome-
rular filtration rate (eGFR) should really be la-
belled as a "disease" at all [6]. Simultaneously,
a tendency to start renal replacement therapy
(RRT) at higher eGFR thresholds, has resulted
in a spectacular increase in older people star-
ting dialysis [7, 8]. Strikingly, the higher inci-
dence of RRT in the elderly has been mirrored
by an increasing number opting to withdraw

from dialysis [9]. Despite large variation in
attitudes between regions [10], the idea of con-
servative care has been gaining traction [11-
13]. As a consequence, both nephrologists and
patients are currently struggling with how to
approach advanced CKD.

A thematic analysis of disease trajectory
experiences in elderly patients diagnosed with
CKD revealed different themes that should be
addressed to improve the care for this popula-
tion: patients were shocked with their being la-
belled as having a serious disease, and were
anxious about their prognosis; nephrologists
felt uncertain about what and how to explain
the complexity of the condition, and how to
predict and steer future events; patients were



34

Marijke Stryckers, et al.

eager to discuss eventual advanced care plan-
ning and/or need for dialysis, whereas nephro-
logists felt very uncomfortable and tended to
avoid discussing likely negative aspects about
their future [14].

Counselling older people with advanced
CKD (eGFR<45ml/min/1.73m?) requires reli-
able estimates of an individuals’ absolute pro-
bability of death within a given time frame,
both with and without starting dialysis. Fur-
thermore, it requires accurate assessment of an
individuals' absolute probability of progression
to ESKD and eventual need for RRT. Predic-
ting risk of progression to ESKD needs to take
into account the competing risk of death to pro-
vide relevant information, whereas predicting
death is hampered by the fact that developing
ESKD in itself is a powerful predictor for mor-
tality. Predicting progression is also challen-
ging because GFR decline may not be linear
[15], and rapid decline may occur unpredic-
tably if associated with acute Kidney injury
[16]. This is especially true for older people
who are at greater risk of acute kidney injury
because of the high prevalence of frailty and
other long-term term conditions [17].

First, correctly identifying patients likely
to die early regardless of whether RRT is star-
ted, may avoid the unnecessary anxiety indu-
ced by preparing for dialysis, and the burden of
dialysis itself. Conversely, in patients correctly
identified as those who will reach ESKD long
before dying, shared decisions on management,
require counselling patients and families on
different treatment options (haemodialysis, pe-
ritoneal dialysis, home-based vs hospital-based
dialysis modality, conservative care), balancing
quality versus quantity of life. Second, a robust
method for identifying those at high risk of
progression is necessary to focus renoprotecti-
ve therapy to those who will benefit from it.
Last, correctly estimating risk of death after
starting RRT may provide a more accurate per-
ception of the desirability of starting dialysis.

Within this paper we will try to construct
an algorithm that helps in planning the nephro-
logical care of elderly people with advanced
CKD. We will discuss its potential use in cli-
nical shared decision making, and its potential
pitfalls and drawbacks.

Shared decision making

Over the last years, shared decision ma-
king has been forwarded as an important in-
strument to improve quality of care [18]. In
contrast to the conventional paternalistic appro-
ach to medical decision making in which the
physician decides what is best for the patient,
shared decision making tries to involve the opi-
nion, values and expectations of the patient in
the process. For it to be effective, three steps
are essential (Figure 1). The first step encom-
passes informing the patient about the different
available options. The expected or most likely
outcomes and eventual dangers of these dif-
ferent options should be clearly explained. In
the setting of the elderly with advanced CKD,
prediction of the outcomes ‘mortality’ and ‘pro-
gression to ESKD’ is prime for informing the pro-
cess of shared decision making. During the past
decade, there have been several attempts at deve-
loping risk prediction models, combining multiple
demographic (e.g. age, sex) and clinical characte-
ristics (e.g. medical history, physical examination
results) to estimate individual risk of for each of
these situations in the elderly (see below).

Several aspects might jeopardize infor-
mation transfer. First, the correct information
on the expected outcome of the different op-
tions might simply not be available, or might
not be available for the specific population the
patient belongs to (generalizability, external
validity). This might be especially problematic
in elderly patients with advanced CKD, as both
elderly and patients with advanced CKD are
mostly excluded from studies, and trials in these
people are scant. Unfortunately, data from the ge-
neral population, or even from the elderly with-
out CKD or the non-elderly with CKD, are not
readily translated to the elderly with CKD. Ap-
plying prognostic models developed in the ge-
neral population to elderly patients with advan-
ced CKD may result in overoptimistic progno-
sis, and pointless technical investigations and care.

Second, the information can be transfer-
red in a biased, non-neutral way. Some treat-
ment routines are so embedded in the structure
and paths of care that everybody accepts them
as the only possible way, leaving no room for
alternatives. Accordingly, information on the
alternative options is coloured by non-verbal
(or even verbal) signs of disapproval
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— Prejudice
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* Risk-averse behavior

\- Failing to see trade-offs and alternatives /

Figure 1 — Shared decision making in steps

Third, the information is often transferred
in a way the patient does not understand. It is
very difficult to transfer information on pro-
babilities [19] and the uncertainty surrounding
them to lay people, and even physicians and
healthcare professionals may struggle to under-
stand them [20]. In this era of digitalisation, it
is becoming increasingly straightforward to
present data in any imaginable graphical for-
mat. However, there is limited evidence on
which presentations work best, and how these
visualisations are processed and understood by
the audience [21]. There is some evidence that
graphical presentations should be adapted to
the target audience, depending upon numeracy
and health literacy, and digital tools can help to
make these conversions. However, whatever
tool or visualisation used, it reduces informa-
tion from what is already a best guess. The
resulting situation is that we are discussing
facts that, though objective in themselves, are
surrounded by a great degree of uncertainty,
leaving ample room for subjective interpreta-
tion of the indeterminacy of the future presen-
ted. As such, some patients will opt for lowers
odds than others. Experiments in the field of
decision making on dialysis modality highlight
that patients tend to be strongly influenced by
stories of other patients [22] and far less by the
same information provided by a physician.

Fourth, information on outcomes that mat-
ter to the patient might not be available, whereas
ample information is provided on outcomes that

do not matter to the patient [23]. Recently, the
SONG project tried to establish a core outcome
set for patients on haemodialysis [24]. SONG
clarified that most studies use outcomes that
are not patient relevant, whereas outcomes that
do have value are rarely studied. In 2011, a
comparable initiative was taken by the National
Institute of Aging. They proposed that studies
in this domain should focus on outcomes inclu-
ding measures of pain, fatigue, physical and
mental functioning, social roles, daily acti-
vities, disease burden, and caregiver burden
[25].

A next step in the shared decision making
process is the deliberation of the available in-
formation. In this step, the physician needs to
explore the patients’ wishes, expectations, and
values and elicit opinion on different potential
scenarios. In this stage, empathy or the skill to
view the situation through the eyes of the pa-
tient, is a necessary property for the medical
team. The deliberation can be flawed if suffi-
cient empathy is lacking, and result in the phy-
sician’s rather than the patient’s wish is fol-
lowed. Empathy can be reduced through dis-
tance, either factual — substantial difference in
age or different social backgrounds — or crea-
ted, e.g. by a tendency to see the patient as an
object or a case rather than as a person with
distinct values and experiences. Empathy can
also be endangered by authority, which not
only comprises the supervisor or hospital board
expecting the patient to start dialysis, but also
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existing guidelines, or fear for litigation. Fur-
thermore, prejudice and denial can compromise
open and empathic discussion with the patient.
Many physicians find it a major challenge to
discuss death with their patients, and will the-
refore try to avoid these discussions by denying
or minimizing risk of death [26], so that pa-
tients are presented with unrealistic perspec-
tives. The last step is the actual decision ma-
king. Studies indicate that most patients want
to be informed about the different options avai-
lable, but that most will state in one form or
another, that the physician should take the deci-
sion for them (doctor, what would you do). As
discussed above, this does not imply that phy-
sicians can simply do as they please, but rather
that they should take into account patients’ de-
sires and values, and use their clinical expertise
to propose the solution or treatment most likely
to result in an outcome the patient desires. This
process requires not only empathy, but also
insight in how available evidence is applicable
to the particular situation of the individual pa-
tient, taking into account known comorbidities.
It is flabbergasting to realize that for most provi-
ded guidance, there is a complete lack of ex-
ternal validity of the underlying evidence for
most subpopulations the guideline refers to [27].

Table 1

Risk prediction models: definition and

assessment pitfalls

In a model of shared decision making,
accurate and unbiased information on the fate
of the individual is essential.

Risk prediction models aim to objectively
predict the risk of a future outcome, e.g. mor-
tality or ESKD, based on a set of variables
available at the time the prediction is made.
Essentially, each variable is awarded a weight
— or coefficient — and combined in a mathema-
tical rule to predict an outcome of interest. Si-
milar to weather-forecasts though, it is not be-
cause intricate models exist, that they produce
reliable estimates of what will happen in rea-
lity.

Evaluating the quality, generalizability
and utility of risk prediction models poses cer-
tain challenges that are both interesting from a
methodological point of view and crucial to un-
derstand for the clinician wanting to use such
models for informing their clinical practice.
Some of the methods for assessing model per-
formance can be quite daunting and lead to
misinterpretation or overly confident conclusi-
ons around accuracy, reliability and generaliza-
bility of the predictions (Table 1).

Risk prediction model assessment: pitfalls and solutions

Model assessment pitfalls Limitations

Solution

Model only internal validated

C-statistic as measure of
discrimination

distribution
Vague description and
dichotomized risk predictors

Risk scores with coefficients
rounded to nearest integer

1/First of all, a model needs to be tested
in a group of people that was not used to devel-
op the model, it needs to be externally vali-
dated [28]. Why is that? Well of course, deve-
loping a model means mimicking the data as
much as reasonably possible and so, often the

Produces overly optimistic view of
model performance

No practical meaning

No differential weighting of
misclassification errors

Heavily dependent on risk factor

Classification errors

Information reduction and increase in
unmeasured variability

Information reduction and
unmeasured variability

External validation in cohorts
similar to target population
Positive predictive values
Negative predictive values

Clarity of description
Layered risk predictors

Risk calculators, apps,
integration in electronic health
record

resulting model will be reasonably good at pre-
dicting whatever it is that we want it to predict.
As a consequence, conclusions based on per-
formance measures calculated in the same co-
hort as the one that was used to develop the
model, will necessarily produce overly optimistic
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conclusions of a model’s accuracy [29]. Ideally,
validation is done by investigators who were
not involved in the model development process.

2/The performance of a risk prediction
model is commonly assessed by testing its ca-
libration — the agreement of observed and pre-
dicted event rates — and discrimination — the
ability to distinguish individuals who will de-
velop the outcome of interest from those who
will not. Investigators often use the C-statistic
as a global measure of model discrimination,
ranging from 0.5 (random concordance) to 1
(perfect concordance). The C-statistic can be
seen as the area under the curve of the receiver
operating characteristic curve, be it with seve-
ral important limitations [29].

For one thing, it is a single number that
does not really have a practical interpretation.
Sure, if it equals 1, the model is perfect, and if it
equals 0.5, throw it in the bin; but for any number
in between, it has no practical meaning attached
to it. It does not convey the implications of the
misclassification errors that can occur (predicting
an individual who experiences an event to be at
low risk; predicting an individual who does not
experience an event to be at high risk) [29]. For
that we need positive and negative predictive
values, which do have a direct clinical meaning,
but sadly these are seldom reported.

Secondly, the value of the C statistic de-
pends not only on the model being assessed,
but also on the distribution of risk factors in the
sample to which it is applied. For example, if
eGFR is an important risk factor, the same mo-
del can appear to perform much better when
applied to a cohort with a wide eGFR range
than when it is applied to a cohort with a
narrow eGFR range. Finally, the C statistic is
only a measure of discrimination, so it provides
no information regarding whether the overall
magnitude of risk is predicted accurately.

For that we need to look at calibration
measures, which assess how accurately the mo-
del’s predictions match overall observed event
rates. In other words, we look at the agreement
between what we predict and what we observe.
Without going into detail, we can safely state
that sadly again, calibration measures are often
omitted [30, 31].

3/ For a model to be useful in practice, it
needs to include variables that are readily avai-

lable, well-defined and measurable. Clear defi-
nitions of individual risk predictors are neces-
sary to ensure inter-rater reliability. The pre-
sence or absence of "diabetes”, for example,
can be interpreted differently by different ra-
ters. Does it apply to everyone meeting inter-
national criteria, even if transient or perfectly
controlled with limited diet restrictions; or is it
limited to patients treated with insulin? The
same problem arises for many commonly used
predictors, such as cardiovascular disease, peri-
pheral vascular disease, cancer or chronic lung
disease: if not explicitly described how these
categorical variables should be measured, they
can induce substantial variation in scoring, and
thus importantly influence model performance
[32].

4/ For a model to be applicable in prac-
tice, it needs to come with an actual equation
that allows straightforward calculation of an
individual’s absolute risk of the outcome of
interest. To this day, researchers often still opt
to create risk scores, which basically transform
the model parameters to integers that can be
summed to derive a global risk prediction for
that individual patient. A classic example we
are all very familiar with is the CHADS-Vasc
score, which allocates points for age, hyperten-
sion, diabetes etc., and relates that sum to an
absolute annual risk of stroke in atrial fibril-
lation. With smartphones being in everyone’s
pockets and emergence of companies speciali-
zing in developing apps for risk calculation,
there seems to be increasingly less virtue in
doing that. Instead of simplifying models to
allow risk calculation without computer assi-
stance, attention is probably better refocussed
to model visualisation to boost uptake and
efficient communication of their results [21].

Available risk prediction scoring
systems for elderly with advanced CKD

Progression to ESKD

Several prospective [33-35] and retro-
spective [4, 5, 36-38] cohort studies aimed to
develop risk prediction scores based on iden-
tified risk factors for progression to ESKD. The
Kidney Failure Risk Equation (KFRE) initiati-
ve analysed data from Canadian adults with
eGFR 10-59 ml/min/1.73m? to develop the KFRE
equation to predict the risk of ESKD at 2 and 5
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years [38]. Using 8 variables (age, sex, eGFR,
albuminuria, serum calcium, serum phosphate,
serum bicarbonate, and serum albumin) this
score proved to have good discrimination capa-
city, both in development (C statistic = 0.92)
and in the validation cohorts (C statistic = 0.84),
and reducing the number of variables further
down to 4 easily available parameters (age,
gender, eGFR and albuminuria) did not
substantially alter the discriminative capacity
performed similarly (C statistic = 0.91 and 0.84
in development and validation cohorts,
respectively) [39]. An external validation was
carried out in a Dutch cohort with stage 3-5
CKD, demonstrating that the scores performed
well to predict 5-year risk (C statistic 0.89 and
0.88, respectively) and also had a good
calibration (difference between predicted and
observed risk 4.0% and 7.1%, respectively). In
an external dataset with over 700.000 patients,
the 4-variable KFRE achieved excellent
discrimination (pooled C statistic 0.90 at 2
years and 0.88 at 5 years), although the KFRESs
tended to overestimate risk in some non-North
American cohorts. Addition of a calibration
factor improved calibration in 12/15 and 10/13
non-North American cohorts at 2 and 5 years,
respectively [40]. These data seem to indicate
that the 4 variable KFRE (with the use of a
calibration factor for non-American cohorts) is
suitable to estimate the risk for evolution to
ESKD in this population.

Mortality risk in CKD

Since 2012, two high quality systematic
reviews, one including models predicting death
in elderly people [41] and one predicting death
in people with CKD [42] have been published
on the topic. Starting from the search strategies
of these papers, we identified 24 publications
including 31 risk prediction models, of which
15 models target elderly people in general [43—
55], 4 elderly people with CKD 3-5 [5, 56, 57],
and 12 elderly people with end-stage kidney di-
sease (ESKD) [58-63]. Only three models
were developed or validated in Western Euro-
pe. The most commonly included final predic-
tors of death were age, sex, functional status,
heart failure, malignancy and diabetes. Altho-
ugh most models included parameters of fra-
ilty, only one model was specifically developed
within a frail elderly patient group [43]. As a

consequence, it would be safe to consider using
an additional scoring system for frailty in pa-
tients with a low predicted risk for mortality by
any of these scores.

Another caveat is that external validation
was mostly not available, and as far as it was, it
was mostly done by the same investigators that
had developed the model, and in patients very
similar to the ones included in the development
cohort. In addition, presence of comorbidities
was based either on self-report or on coding
within administrative databases. Both methods
can induce misclassification as criteria might
not be clear or well described. This can sub-
stantially reduce predictive performance, espe-
cially upon generalisation to patient groups
external to the ones used for model develop-
ment. In general, model performance was mo-
derate at best, with only 1 model achieving a c-
statistic of > 0.8 [49], and confidence intervals
were generally not provided. The Bansal risk
prediction model predicts the absolute proba-
bility of death within five years for older pe-
ople with CKD stage 3 through 5 not yet tre-
ated with dialysis, provides measures of pre-
dictive performance and was externally valida-
ted in a large cohort of representative patients,
except that the overwhelming majority was
able to live independently [56]. The model has
a reasonable calibration and model discrimina-
tion in both the development (0.72; 95% CI
0.68 to 0.74) and validation cohort (0.69; 95%
Cl 0.64 to 0.74). As the validation cohort might
not be representative for cohorts containing
frail patients, and as it has been well establi-
shed that frailty is a prevalent condition in pa-
tients with advanced CKD (eGFR<45ml/min)
[64], it is absolutely mandatory to combine the
Bansal score with a score for frailty when
Bansal score is low, as in this setting mortality
risk will be governed by frailty rather than by
traditional risk factors. However, it has been
advocated that frailty is an additional risk fac-
tor for mortality, on top and independent of
other traditional risk factors [65]. As such, a
high predicted mortality with the Bansal score
will deliver a reliable result even in a frail
patient.

Mortality risk in ESKD
One risk prediction model based on the
REIN-registry data estimates risk of death at
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three months in older people with ESKD star-
ting with dialysis [60]. The cohort is represen-
tative for elderly patients starting dialysis, both
in terms of age (at least 75 years old, with one
in five > 85 years) and in terms of comorbidity
(heart failure 33% and peripheral vascular dise-
ase 25%). This risk prediction model includes 9
easily available predictors: age, sex, history of
congestive heart failure, peripheral vascular
disease, arrhythmia, cancer, severe behavioural
disorder, mobility and baseline serum albumin
concentration. The rate of death in the valida-
tion cohort increased with the score, indicating
good calibration, but discrimination was mode-
rate with a c-statistic in the internal validation
cohort of 0.75 (95% CI: 0.74-0.76). The model
was further externally validated in a Flemish
cohort [39], although the investigators slightly
modified the score. Another risk prediction score
based on the REIN-cohort data estimates risk
of death at six months in older people with
ESKD starting with dialysis [59]. The model
was further externally validated in an American
cohort [58] although again, investigators modi-
fied the score [58].

Floege and co-workers also developed a
risk prediction model predicting mortality in
patients starting dialysis based on the Framing-
ham study model [66]. This model was than
validated in an external cohort of the Dialysis
Outcomes and Practices. Patterns (DOPPS),
showing a moderate discrimination (c statistic
of 0.68 to 0.79 depending upon geographic
location). Although the score includes age, it
has not been developed or validated in a cohort
of elderly dialysis patients (mean age 64 + 14
years), and the cohort did also not include pe-
ritoneal dialysis patients. Furthermore, the de-
velopment cohort includes only patients who
survived the first 3 months, whereas the vali-
dation cohort of DOPPS includes mainly pre-
valent patients. Both attributes make that the
score is likely to be not very representative for
the dilemma whether or not to start dialysis in
the frail elderly, where exactly this risk of short
term mortality during the initiation phase of
dialysis is what needs to be predicted.

Conclusions

In conclusion, reliable, externally valida-
ted risk prediction models for progression of
CKD to ESKD or mortality in frail elderly with

or without CKD are necessary to inform shared
decision making in the trajectory of the elderly
with advanced CKD, but available models are
scant. Physicians need to understand the limi-
tations of these models so that they can be used
appropriately. Next to understanding the mo-
dels themselves, healthcare workers need to
translate the available information to patients,
and that in a way the patient can understand,
and use the information to choose a trajectory
of care most likely to achieve his/her goals and
expectations, taking into account his individual
needs. Rather than developing new models in a
search for more sophisticated statistical models,
we emphasize the importance of external vali-
dation by different investigators of those mo-
dels in both frail and non-frail elderly patients
to test their performance and applicability. In
addition, more effort must go to developing
strategies for translating the information such
that it becomes digestible and understandable
for all involved.
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Pesume

MOTPEBA O/ IPELIU3HU MOJEJIH
3A IIPEJIBUIYBAILE PU3MK,
3AEJJHUYKO JOHECYBAIE OJJTYKHU
W IJIAHUPAILE HET'A HA IOCTAPH
JIMIIA CO HATIPEJJHA XPOHUYHA
BYBPEJKHA BOJIECT

Mapujke Ctuxepc, EBu B Haruep,
Bum Ban bucen

Opnnen 3a Heposoruja, Y HUBEP3UTETCKA OOTHHIIA
Bo ['enT, ['ent, benruja

Kako mTo crapear myreTo, XxpoHHUYHaTa O0Yy0-
pekHa OOJIECT CTaHyBa CE€ TIOYeCTa, HO PETKO J0Be-
JlyBa JI0 KpaeH cTaguyM Ha OyOpexxHa Oonect. Kora
Ke ce ciy4H Toa, n300poT moMery aujanu3a U KOH-
3epBaTHBHA Hera MOKe Aa OHIe 3acTpalryBadKH,
Ouzejku Toa MHOTY 3aBHCU OJI KUBOTHHUOT BEK U
JUYHUTE OYEKyBama O/ MEJUIIMHCKATa Hera. 3ae-

HUYKOTO JOHECYBam€ OJUIyKH MOoIApa3Oupa coof-
BETHO MH(OpMHpame HA TAIMEHTUTE 32 HUBHHUTE
MOKHOCTH, M OJIECHYBalb€¢ Ha pasriieflyBameTO Ha
JOCTanHUTEe MH(POPMAIMHU, TaKa LITO OJUTYKUTE Ce
TIPUCIIOCOOCHN Ha BPEIHOCTHTE U MpehepeHITUUTE
Ha TOEJUHENOT. TOYHHUTE NMPOIEHH 38 PHU3UKOT Ol
Iporpecuja 0 KpaeH cTaiuyM Ha OyOpexHa OoJect
W CMPT, CO WK 0e3 nujanmsa, ce CYIITHHCKH 3a Ja
Omnme epuKacHO 3a¢AHUYKOTO JTOHECYBAME OITYKA.
dopMasHITE MOZICIH 32 PEIBUIYBABE PUIHK MOXKE
Jla TIOMOTHAT aKO C€ HaJBOPEIHO MOTBPACHH, J00pO
KaJTMOpHpaHu U JUCKPUMHUHATHBHY; aKO BKITydyBaaT
HEJBOCMHUCIICHH W MEpJIMBU TIPOMCHJIMBU; M aKO
JoaraaT Cco TPUMEHJIMBH PAaBEHKH WM PE3YJITaTH.
HenoBonHu ce cUrypHUTE, HAIBOPEUIHO MOTBPICHH
MOJIETI 32 MPEJBUIYBAE PH3UK O TPOrpecHja Ha
XpoHH4HaTa OyOpekHa 00JecT 10 KpacH CTaauyM Ha
OyOpekHa OOJIeCT WM CMPTHOCT Kaj CHEMOIITCHH
CTapy JHIia co WM 0e3 XpoHW4Ha OyOpeskHa OorecT.
Bo pamkute Ha 0BOj TpyH, pasrieayBaMe rojieM Opoj
HaJIe)KHI MOJIENH, WCTAKHYBajKU T'M TMPEAHOCTUTE H
OrpaHMYyBamara mro Tpeba na ru pazbepar eka-
pHTe 3a 1a TH KOPHCTAT pa3yMHO U JIa ja HCTaKHyBaaT
notpebaTa Ol HaJBOpEIIHA BaIUIALUja MPEKy HOB
Pa3BOj 3a HATAMOIIHO YHAITPEIyBamk-e HA MOJIETO.

Kuy4yHu 360poBH: IPOTrHO3a, MPOMOPIIHOHATHN MOJICIU
Ha PU3HK, JIOTUCTHYKH MOJENH, BO3pacHU Juia, Oyo-
pekHA MHCY(DUIIUCHIIN]a, XPOHUYIHA
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Abstract

The incidence of chronic kidney disease (CKD) in patients with chronic heart failure (CHF) is high
as CKD and CHF share underlying risk factors such as arterial hypertension, diabetes mellitus and
atherosclerosis. Cardiac failure leads to renal hypoperfusion and dysfunction and then fluid overload
and need for aggressive diuretic therapy. However, development of diuretic resistance represents a
significant problem in the management of these patients.

The role of Renal Replacement Therapy (RRT) is important for patients who do not response to
conservative management of fluid overload facilitating the failing heart to restore function. Accor-
ding to the guidelines, venovenous isolated Ultrafiltration (UF) is indicated for patients with
refractory congestion not responding to medical therapy with loop diuretics and infusion of
dopamine. A systematic review of randomized controlled trials on the effect of UF vs. IV furosemide
for decompensated heart failure showed a benefit of UF on total body weight loss and on read-
missions due to heart failure in patients with decompensated heart failure and CKD. Peritoneal
dialysis (PD) can provide efficient ultrafiltration and sodium extraction in volume overloaded
patients followed by decline of hospitalization days, decrease of body weight and improvement of
LVEF in patients with refractory heart failure. The continuous draw of ultrafiltrate is followed by a
lesser risk of abrupt hypotension and better preservation of the residual kidney function. This
represents a significant advantage of PD over intermittent UF by dialysis.

In conclusion, application of UF by dialysis and PD is followed by significant total body weight loss,
reduced need for hospital readmissions and better quality of life. PD has a higher probability of
preservation of residual kidney function and can be used by patients at home.

Key words: heart failure, chronic kidney disease, ultrafiltration, peritoneal dialysis

Epidemiology, pathophysiology

The incidence of chronic kidney disease
(CKD) in patients with chronic heart failure
(CHF) is high as both share underlying risk
factors such as arterial hypertension, diabetes
mellitus and atherosclerosis. There is abidirec-
tional interplay as cardiac failure leads to renal
hypoperfusion and dysfunction that is followed
by fluid overload and need for aggressive diure-
tic therapy. However, the effectiveness of diu-
retics might be hampered by development of
diuretic resistance and the use of renal replace-

ment therapy becomes necessary. The decom-
pensated heart failure in patients with CKD
leads to prolonged hospitalizations, significant
morbidity and increased mortality [1, 2].

Loop diuretics should be used as first-
line agents if GFR is below 30 ml/min. Thia-
zide diuretics are not effective if used alone in
patients with GFR < 30 ml/min. Strategies im-
proving loop diuretic responsiveness in CKD
patients with heart failure include reduced salt
intake (up to 2g/day but not less), intravenous
bolus furosemide (up to 2g/day) instead of oral
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administration of equivalent dose especially in
cases with fluid overload (edema exists also in
the gut) and co-administration of hydrochloro-
thiazide or metolazone in cases with resistance
to loop diuretics. Such patients need close mo-
nitoring in order to prevent adverse effects such
as decrease in renal perfusion, hypovolemia, hy-
pokalemia, hyponatremia and hypomagnesemia
[2, 3]. Severe volume overload with very low
cardiac output leads to significant impairment of
renal perfusion, decrease of GFR and failure to
deliver diuretics to their site of action. This is
followed by release of norepinephrine, angio-
tensin 11, aldosterone and vasopressin leading to
systemic and renal vasoconstriction, renal salt
and water retention with further deterioration of
fluid overload and decrease of cardiac output [3,
4].

Role of renal replacement therapy

(RRT)

The role of Renal Replacement Therapy
(RRT) is important for patients with no res-
ponse to conservative management (admini-
stration of diuretics) who have fluid overload,
pulmonary edema, hyperkalemia, decreased urine
output, severe hyponatremia and metabolic aci-
dosis. Fluid removal by extracorporeal therapy
has clear-cut benefits in patients with volume
overload and pulmonary edema supporting the
failing heart to restore function.

Intermittent isolated ultrafiltration (IUF)
is a process resembling to conventional hemo-
dialysis. It is performed via a dual lumen cathe-
ter inserted in a large central vein in intermit-
tent sessions of 1-4 hours where a goal volume
removal is set. Fluid removal is based on a
pressure gradient established between blood
and UF compartment and in contrast to hemo-
dialysis no dialysate is used [1, 4].

According to the guidelines of the Ame-
rican Heart Association and European Society
of Cardiology on the use of ultrafiltration (UF)
in heart failure, venovenous isolated UF is indi-
cated for patients with refractory congestion
not responding to medical therapy and in par-
ticularly if doubling of the dose of loop diure-
tics and infusion of dopamine do not result in
an adequate diuresis and the patient remains in
pulmonary edema.

In the RAPID-CHF Trial 40 pts admitted
for CHF with evidence of volume overload

were randomized to a single, 8 hours UF ses-
sion in addition to usual care or usual care
alone. After 24 hours there was a significant
difference in the fluid removal between two
groups (4.6L in the UF vs. 2.8L in the usual
care groups, p = 0.001) but no significant dif-
ference in weight loss. This early application of
UF for patients with CHF was well-tolerated
[5]. In the UNLOAD trial 200 pts hospitalized
for HF with more than 2 signs of hypervolemia
were randomized to UF or 1V diuretics. After
48 hours, weight loss and net fluid loss were
greater in the UF group (5.0kg vs. 3.1kg, p =
0.001 and 4.6l vs. 3.3l, p = 0.001, respectively).
At 90 days the UF group had fewer patients
rehospitalized for HF (18% vs. 32%, p = 0.037)
and fewer rehospitalization days (1.4 vs. 3.8, p
= 0.022) per patient. However, no differences
were observed in the mortality rate and serum
creatinine between the two groups [6]. In the
CUORE trial 56 pts with CHF were randomi-
zed to standard medical therapy or UF [7]. The
primary endpoint was rehospitalizations for
CHF during a 1-year follow-up. Despite similar
body weight reduction at hospital discharge in
the 2 groups, a lower incidence of rehospitali-
zations for HF was observed in the UF-treated
patients. UF induced benefit was associated
with a more stable renal function, unchanged
furosemide dose, and lower B-type natriuretic
peptide levels. According to this study the use
of UF as first-line treatment in patients with HF
and severe fluid overload is associated with
prolonged clinical stabilization and less need
for rehospitalization for congestive HF (7). A
systematic review with meta-analysis of rando-
mized controlled trials on the effect of UF vs.
IV furosemide for decompensated heart failure
in cardiorenal syndrome showed a benefit of
UF on total body weight loss in patients with
decompensated heart failure and CKD and also
on readmissions due to heart failure in patients
with decompensated heart failure and chronic
kidney disease [8].

The advantages of UF are symptomatic
relief due to fluid removal with better gas
exchange and decrease work of breathing, im-
proved cardiac function and breaking of the
vicious cycle that makes such patients diuretic-
refractory, increase of blood pressure, reduc-
tion in renal venous congestion and improve-
ment in renal hemodynamics and urine output,
higher mass clearance of sodium, decreased
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risk of electrolyte abnormalities (e.g., hypoka-
lemia), lack of neurohormonal activation (SNS,
RAAS, and AVP), decreased rate of heart fai-
lure—related rehospitalizations and decreased
hospital length of stay [4, 9].

The disadvantages of UF are hemody-
namic stress and instability because of large
volume removal in short period of time, lack of
protective effect on renal function, lack of effect
on markers of mortality (i.e. serum Na and
BUN), need for placement of midline or central
venous catheter and additional training for staff
and physicians, need for anticoagulation, com-
plications related to extracorporeal circuit (e.g.,
allergic reaction, air embolism, hemolysis, in-
fection, and bio-incompatibility), lack of wide-
ly accepted guidelines for its use (e.g., patient
population, indications, timing of initiation and
termination, and UF rate/volume), lack of know-
ledge on the long-term outcomes and high cost
(device and disposables) [4, 9].

Peritoneal Dialysis (PD) in patients

with heart failure

Peritoneal dialysis (PD) can provide
efficient ultrafiltration and sodium extraction in
volume overloaded patients (especially through
the use of icodextrin solution) with simultane-
ous correction of the metabolic consequences
of reduced renal function. The limited experi-
ence from trials on PD in patients with heart
and kidney failure has shown the safety and
efficacy of this therapeutic modality suggesting
that it could represent a relevant option for such
patients. Several uncontrolled PD studies have
favourable results despite the fact that PD was
restricted to very ill patients, refractory to alter-
native options who were not candidates for
heart transplant [10].

In a multicenter retrospective study 48
patients with severe HF refractory to maximi-
zed drug treatment were treated by PD ultra-
filtration (PUF). The patients were proposed
for PUF because they had experienced at least
3 hospital admissions in the preceding year for
acutely decompensated HF requiring extractor-
poreal UF. Out of 48 patients, 30 received 1 noc-
turnal icodextrin exchange, 5 required 2 daily ex-
changes, and 13 received 2—4 sessions per week
of PD. During the first year, renal function re-
mained stable (20.8 vs. 22.0 mL/min/1.73 m?),
pulmonary artery systolic pressure declined (p

= 0.03) and there was a significant improve-
ment in New York Heart Association function-
nal status. Hospitalizations decreased from
43days/patient-year before the start of PUF to
11days/patient-year (p < 0.001) whereas patient
survival was 85% at 1 year and 56% at 2 years
[11]. In another retrospective analysis, 127 pa-
tients were treated with PD for management of
chronic refractory HF (mean e-GFR: 33.5 + 15
mL/min/1.73 m?). Patients with low left ventri-
cular ejection fraction (LEVF) experienced sig-
nificant improvement after PD. Furthermore
PD was associated with a dramatic reduction in
the number of days of HF-related hospitaliza-
tion. During the year before PD initiation, each
patient stayed at hospital for an average of 3.3
+ 2.6 days/month whereas after PD the number
of hospitalization days declined to 0.3 + 0.5
days/month (p < 0.0001), corresponding to a
91% reduction in hospital stay [12]. Thus, PD
therapy could be effective for patients with
chronic heart failure in whom conventional the-
rapies have not been associated with significant
therapeutic response. These results were confir-
med in a recent analysis of 21 published studies
on PD for patients with refractory heart failure.
After PD, hospitalization days declined, body
weight decreased and LVEF improved signifi-
cantly. This analysis also demonstrated that the
yearly average peritonitis rate was 14.5%, and
the average yearly mortality was 20.3% [13].
PD continuously draws ultrafiltrate by
the osmotic power of the PD solution and the-
refore has a lesser risk of abrupt hypotension
that would exaggerate organ hypoxia and kid-
ney damage. Furthermore better preservation of
the residual kidney function by PD represents
an advantage of PD over intermittent UF. It
should be noted that Na removal is higher than
that in urine produced by furosemide since
ultrafiltrate Na level is about 100 mmol/L [14].
Use of PD at home for patients with heart
failure could potentially lead to significant sa-
vings in healthcare expenditure while providing
a better quality of life for patients. In patients
with significant residual renal function who do
not require dialytic support, nocturnal automa-
ted PD or a single night time exchange with
icodextrin solution could be sufficient to main-
tain euvolemia. This means that depending on
the severity of HF, PD therapy can be used
only a few nights a week. The risk of peri-
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tonitis that might be a drawback for the use of
PD is low nowadays [14, 15]. However, it
seems that despite the beneficial effect of PD in
patients with HF, it does not alter the natural
history of the disease and probably does not
influence the survival of these patients. Fur-
thermore the experience on the use of PD in
such patients is very limited and this is pro-
bably the reason why PD is not yet considered
by the cardiology societies as a therapeutic
option for HF. Future prospective randomized
trials with longer follow-up periods comparing
PD with UF by dialysis could address this issue
and establish PD as a proper treatment moda-
lity for patients with HF [15].

Conclusions

The management of patients with decom-
pensated heart failure and CKD is usually
difficult because of the development of diuretic
resistance. The application of UF by dialysis
and PD is followed by significant total body
weight loss, reduced need for readmissions to
the hospital and better quality of life. PD has a
lesser risk of abrupt hypotension, a higher
probability of preservation of residual kidney
function and it can be used by the patients at
home. Further research with randomized con-
trolled trials is necessary in order to establish
PD in the management of patients with HF.
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KOH OyOpekHa xunonepdysuja u aucyHKImja, a
I0TOAa W MPEONTOBapyBambe CO TEYHOCT M MOTpeda
0]l arpecuBHa Tepanuja co nuyperunu. Cemnak, pas-
BOJOT Ha OTHOP KOH JUYPETHK IpeTcTaByBa 3Ha-
YaeH 1mpo0JieM BO JIEYEHETO Ha OBHE MAIUCHTH.
VYrorara Ha 3ameHcKa OyOpexHa Teparmwja
(3BT) e 3HauajHa 332 MAIIMEHTUTE KOW HE pearupaaT
Ha KOH3EPBATHUBHOTO JICUCHHE M 32 OJIECHYBAE O]
IPEONTOBAPYBAKETO HAa CPLETO CO TEYHOCTH, 3a Ja
ce BpaTd Ha QyHKOuja. Bo cormacHoct co Haco-
KWTE, BEHCKU U3oupanara ynrpadunrpanuja (YD)
€ WHIUINpaHa Kaj TalueHTH co pepakTopHa KOH-
rectdja mITO He pearupaaT Ha MEAWIMHCKATA Tepa-
nja co AWYypeTHLH U MH(DY3HMja HA JONIAaMHH H Ma-
IIMEHTOT OCTaHyBa BO OemoapobeH emem. Cucre-
MaTCKHOT Hperyiea Ha PaHJOMH3HPAaHH KOHTPOJIH-
paHu ucnUTyBamba Ha edekror Ha YO HacmpoTH
WHTpPaBEHO3eH (ypOCeMH I 3a ISKOMIICH3UpaHa Cplie-
Ba CIa0OCT MOKaka KOpUCT on Y@ Ha BKyIHaTa
3ary0a Ha TeJecHaTa TeKMHA U Ha MOBTOPEH MpHUEM
BO OOJIHUIIA MOPAJH CPIEBA CIIA0OCT Kaj MaIllMeHTH
co nexkomrmeH3upana cpueBa cnadboct u Xbb. [lepu-

toneanHara aujanm3a (I1J]) Moxe nma o06e30emu
epukacHa ynTpaduiTpalyja u BaaeHke Ha HATPH-
YMOT Kaj MalMeHTH MPEONTOBAPEHH CO BOJIYMEH,
MPOCIIEICHO CO HaMallyBame Ha JCHOBUTE Ha XOC-
MUTATN3a11ja, HaMalyBamhe Ha TeleCHATa Te)KUHA
u nogoopyBame Ha LVEF kaj mammentute co pe-
(hpaktopHa cpueBa ciabdoct. [locrojaHoTo TOBIIEKY-
Bamkbe Ha YATPAQMITPATOT € MPOCIENCHO CO MOMA
PHU3UK O] Harlla XWUIMOTEH3Wja W MOoJ00pa 3aIITruTa
Ha pe3ugyanHaTa OyOpexna ¢ynknuja. OBa mper-
cTaByBa 3HauajHa mpenHocT Ha [I/] Bo omHoc Ha
moBpeMeHaTa Y ® co aujanmsa.

Kako 3aknydok, npumenara va Y® co awuja-
mu3a u 11/ e mpocneneHo co 3HaYMTENHA BKyIHA
3ary0a Ha TellecHa TeKWHA, HaMaJeHa MmoTpeda o
IIOBTOPEH MpHEM BO OOJHHIIA U 1MOJ00ap KBAIHTET
Ha *xuBOTOT. [1/] MMa morosiema BepoOjaTHOCT 3a 3a-
YyByBam€ Ha pe3ujyanHara 0yOpexHa (yHKIMja U
MOJKE J1a ja KOPUCTAT MAIEHTUTE JIOMA.

KayuHu 300poBH: cpiieBa ci1abocT, XpOHUIHA OyOpeK-
Ha OosiecT, ynrpaduiTpainyja, ICpUTOHEATHA IHjan3a
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Abstract

The terminologies of “body size”, “body mass index (BMI)”, “body weight”, “large BMI” and
“obesity” are controversial for defining the effects of “adiposity” or “fat excess” on the outcomes of
dialysis and transplant patients. However, probably these terminologies will be continued to be used
in the future as well, because of being older and simpler terminologies.

In the general population obesity is a powerful risk factor for cardiovascular morbidity and mortality,
while, it conferred a survival advantage to dialysis patients. However, this may be a oversimplifica-
tion, since obesity may still be a risk factor in non-sarcopenic hemodialysis patients.

Obesity is associated with early post-transplant adverse effects (i.e. delayed graft function, graft fai-
lure, wound infections, also transplant costs) and unfavorable graft and patient survival. However,
thanks to safer immunosuppressive protocols, recently graft and patient survival is similar in obese
as those of the non-obese patients. On the other hand, morbid obesity may still be a cause of unfa-
vorable patient and graft survival.

Since obese transplant recipients have better life expectancy as compared to wait-listed hemodialysis
patients, they should be transplanted as well, while morbidly obese patients should be asked to lose
weight before being placed in the waiting lists.

Keywords: obesity, large body mass index, outcome, hemodialysis patients, transplant recipients

Introduction — The Terminology

In the literature, most often, the termino-
logies of “body size”, “body mass index (BMI)”
and “body weight” are used interchangeably.
Furthermore, vast majority of the studies use
“large body size” and “obesity” for describing
the effects “adiposity” on the outcomes of dia-
lysis patients and transplant recipients. Howe-
ver, all these terminologies are controversial and,
importantly, large BMI and obesity may not be
the right wordings for this theme, because BMI
is an imperfect metric of fat excess in Chronic
kidney disease (CKD) [1]. So the question is:
which is the right terminology?

It has been suggested that abdominal
obesity, measured by the waist circumference
may be better associated with cardiovascular
risk in many studies. As an example, in a pro-
spective cohort study on 537 dialysis patients,

aged mean 63 years, waist circumference pre-
dicted all cause and cardiovascular disease
(CVD) mortality, whereas BMI showed an in-
verse relationship with these outcomes [2]. This
controversial finding clearly underlines that ab-
dominal obesity does not always overlap with
high BMI. In a WHO report it has been empha-
sized that measurement of abdominal adiposity
(e.g. waist circumference, waist-hip ratio and
waist-height ratio) are associated with CVD
risk factors and incident CVD events [3]. “On
the oher hand, universal cut-off points for BMI
and waist circumference are not appropriate for
use worldwide given the ethnic or populati-
on-specific differences in disease risk for any
particular anthropometric measure; while, there
may be general a consistency in the cut-off
points of waist-hip ratio for predicting CVD
risk [3]”. Despite all these concerns, probably
BMI will continue to be used in the future
because it is an older and simpler terminology
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[4]. For the sake of simplicity, throughout this
review, | will assume that high BMI or obesity
simply coincides with high waist circumferen-
ce, and | will use these terms interchangeably.
Also, since devastating weakness is almost al-
ways associated with an unfavorable prognosis,
most of this review will be dedicated to the
effects of obesity/adiposity on the outcomes.

Obesity and Outcomes —

General Population

In the general population obesity is a po-
werful risk factor for morbidity and mortality.
It is very well described that obesity is associa-
ted with CVD; however, it is rarely considered
that obesity is also associated with many other
diseases; such as osteoarthritis and even vari-
ous neoplasia (including, colon, endometrial
and breast cancer) [5]. On the other hand, it is
not clear whether these concerns are valid for
end stage renal disease (ESRD) patients, beca-
use no randomized trial, testing the health be-
nefits of intentional weight loss in this popu-
lation has been performed so far. Therefore,
most of the information on this patient popula-
tion comes from observational studies.

Obesity and Outcomes —

Dialysis Patients

In an analysis of the USRDS database,
the incidence of obesity were analyzed in more
than 660.000 incident adult dialysis patients
[6]. The patients were initiated permanent dia-
lysis between 1995 to 2002. Their BMI was
calculated with the height and estimated dry
weight collected from the Centers for Medicare
and Medicaid Services Form. This study sho-
wed a significant increase in obesity both in
general population and in dialysis patients; ho-
wever, the slope of increase in dialysis patients
far exceeded the increase in general population
[6]. This finding underlines that the nephro-
logists will be faced with more and more obese
dialysis patients in the future [7].

Although obesity is assumed to be an
unfavorable prognostic indicator in the general
population, interestingly, it conferred a survival
advantage to human beings till the 19 th cen-
tury, in eras when food scarcity and infection
limited human life to shorter than 40-50 years
[8]. Apparently, obese persons were better no-
urished, and characterized by better immune
response against devastating chronic infectious

and other diseases, which were more frequent
and major causes of death in that particular time
period. Then, it can be speculated that, the same
protective effect may apply to cancer, heart
failure and ESRD patients as well, all of which
are devastating illnesses. A USRDS analysis
investigated the correlation between body size
and outcomes in 418.000 patients over a 2-
years average follow-up time [9]. For the pur-
pose of that particular analysis, BMI was divi-
ded into 8 categories between 19 to 37. It was
found that high BMI was associated with incre-
ased survival, even at extremely high BMI,
after adjustment for demographic, laboratory,
and comorbidity data. High BMI was also asso-
ciated with a reduced risk of hospitalization in
all categories [9]. Similar results have been
published in peritoneal dialysis patients as well
[10]. However, a recent Japanese registry stu-
dy, which included 120.000 dialysis patients,
pointed out some other interesting findings.
This study evaluated the association of basal
BMI with mortality and morbidity after a 1-
year period [11]. The cases were stratified either
by BMI into 4 quartiles or by serum creatinine
levels into 3 tertiles. It was shown that obesity
paradox occurs in HD patients only when obe-
sity is simply defined by BMI. However, when
patients were subdivided by serum creatinine
levels in each BMI category, in patients with
high serum creatinine, obesity was found to be
a risk factor for all cause death similar to gene-
ral population. Thus, it was concluded that it is
not the loss of body fat, but loss of muscle
mass (sarcopenia), being responsible from un-
favorable outcomes; and obesity may still be a
risk factor in non-sarcopenic HD patients. Early
identification and intervention for sarcopenia
by assessing serum creatinine levels may be
more important to improve poor clinical out-
comes in prevalent HD patients [11].

Obesity and Outcomes —

The Transplant Recipients

Similar to dialysis patients, there is an
epidemic of obesity among the kidney tran-
splant recipients over time; there is a
decreasing trend in the number of normal
weight and underweight patients, while
prevalence of obese and morbidly obese patients
show a considerable increase [12]. Many
studies have underlined unfavorable effects of
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obesity both in the short and long term on va-
rious parameters after transplantation.

Short term adverse effects include wound
infections, delayed graft function, graft failure,
CVD and also transplant costs [4, 13-15]. Un-
favorable long term risks of obesity have been
described as well. For example, an interesting
report analyzed the associations of BMI with
post-transplant cardiac risk in more than 1.000
patients [15]. Values of BMI were ranked into
quartiles, and cumulative post-transplant inci-
dences of congestive heart failure (CHF), atrial
fibrillation (AF), myocardial infarction (MI)
and a composite of these cardiac diagnoses were
assessed. It was found that 5-year cumulative
incidence of any cardiac diagnosis rose from
8.6% to 29.3% across the lowest to highest
BMI quartiles. Although the rate of MI did not
differ by BMI quartile, high BMI was associ-
ated with an increased cardiac risk, especially
of CHF and AF [15].

Obesity may have adverse effects on
graft and patient survival as well. A recent
systematic review and meta-analysis on the
effects of obesity on kidney transplantation
outcomes investigated 21 studies, which inclu-
ded 9296 cases [16]. Overall, graft loss at one
year and five years was more favorable in non-
obese patients. On the other hand, when studies
were subdivided as those published before and
after 2003, this beneficial effect was valid only
for the studies published before 2003, but not
with those afterwards. A very similar pattern
was also noted for patient survival; better out-
comes in non-obese patients were found in
studies only published before 2003. Therefore;
3 major conclusions were drawn: 1. There is
(or was) an excess risk for graft loss and death
in obese transplant recipients; 2. This increased
risk is mostly confined to studies performed
before 2000, i.e. before the introduction of safer
and more effective immunosuppressives; and 3.
In the past, obesity was a risk factor for graft
loss and death by CVD and all-cause mortality;
however, today, the graft and patient survival is
similar as those of the non-obese patients [16].

So the critical question is; can this con-
clusion be valid for all stages of obesity? The
answer is certainly no. A UNOS registry ana-
lysis evaluated the outcome of transplantation
in super obese (BMI > 50) patients. This study
has noted significantly worse patient and graft
outcome in super obese patients as compared to

any other BMI class in the early and late period
after transplantation [17]. Then the second
question comes; what is the upper limit of BMI
that transplantation can be performed relatively
safely? Unfortunately, this is not clear. Howe-
ver, since Bennett et al. [18] has reported a
survival advantage of transplantation over dia-
lysis even in the morbidly obese population, it
is not possible to define a contraindication for
transplantation considering BMI alone.

Management of obese transplant

candidates in the waiting lists

Since many studies have shown detri-
mental effects of obesity early after transplant
operation, many transplant physicians are
hesitant for transplanting obese cases. Indeed, a
recent survey in US has shown that “most cen-
ters asked their patients to lose weight so that
their BMI was no greater than 35” [4]. Howe-
ver, since there is a definite survival benefit of
transplantation as compared to patients who
remain in the waiting list, even morbid obesity
should not be a reason for excluding obese dia-
lysis patients from the waiting lists. A recent
registry analysis from US including more than
200.000 patients between 1995 to 2007 found
that risk of death was significantly lower in
transplant recipients compared to wait-listed
candidates in various BMI strata, confirming
that still morbidly obese patients should be
transplanted [19]. ERBP guideline [20] recom-
mends that “... patients with a body mass index
> 30 kg/m? should reduce weight before trans-
plantation”. However, then it adds “There is no
consensus on whether obesity should be an
exclusion criterion for kidney transplantation
and policies differ among transplant centers.”
Finally, it has been underlined that “the guide-
line development group could not make a state-
ment regarding the acceptance or refusal for Kid-
ney transplantation based on obesity itself” [20].

To conclude, many studies have shown
increased risk of morbidity and mortality of
transplantation in obese patients in the early
post-transplant period. Although graft and pati-
ent survival figures are controversial, obese
patients have increased risk of CVD in the long
term as well. So, the question is; should we
continue to transplant obese dialysis patients?
The answer is certainly YES if they have live
donors, because transplantation offers better
outcomes as compared to dialysis, even in mor-
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bidly obese patients. The real controversy stands
for management of obese dialysis patients if
they do not have live donors. Since there is a
scarcity of organs, it has been argued that “...
these limited organs should be offered to the
persons, who will benefit most” [21]. Thus, in
order to guarantee the maximum benefit to the
greatest number of patients, “only those pati-
ents, who achieve a target BMI should be tran-
splanted”, which suggests that non-obese pati-
ents should take priority in the waiting lists. On
the other hand, considering that obese patients
also benefit from transplantation as compared to
those in the waiting lists, this argument may give
rise to many ethical concerns and puts respon-
sibility on the shoulders of the nephrologists.

It is the personal opinion of this author
that obese patients should have the same chance
with their non-obese counterparts for deceased
donor renal transplantation, while morbidly obese
patients should be asked to lose weight before
being placed in the waiting lists.
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T'OJJEMHMHATA HA TEJOTO

U PE3YJITATUTE KAJ TAHUEHTUTE

HA TMJAJIM3A U CO TPAHCIIVIAHTAIIMJA —
BAJKHO JIM E?

Mexmer Lllykpy CeBep

@akynret 3a Mmenununa Bo Mcranbyn, Typauja

TepmuHoMOTMHUTE HA ,,[OJIEMUHATA HA TEJO-
TO*, ,,MHIEKC Ha TenecHa maca (BMMWN)“, ,,renecHa
TexuHa®, ,,roneM BMU* u ,,mebenmHa™ ce KOHTPO-
BEp3HM 3a YTBpAyBame Ha edekrute Ha ,,ae0enu-
HaTa™ WIH ,,BUIIOKOT MacTu® Bp3 pe3yiTaTuTe Kaj
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MalMeHTHTE Ha JWjaiu3a U CO TpaHCIUIaHTAaluja.
Cermak, BepojaTHO THE Ke ce KOPHCTAT BO WIHHHA,
3aT0a LITO CE MOCTAapPH U MOEJHOCTaBHU TEPMHHO-
JIOTHH.

Kaj ommrara nomynaruja nebeniHarta € MOkeH
(akTop Ha PU3MK 32 KapAHOBacKyJIapeH MOpOuau-
TET ¥ MOPTAIUTET, JO0ACKa Taa UM JAaBa MPEJHOCT
BO TIPEKMBYBAaWETO Ha MAIMEHTHUTE HAa JHjan3a.
Cemak, oBa MOXE Jla € IPEToJeMO YIIPOCTYBambe,
Ounejku mebenuHaTa c€ yImTe MOXe Ja oume ¢ak-
TOp Ha PU3UK Kaj HECApKOIICHWYHH ITAIlEHTH CO
XEMOIUjain3a.

JleGennHara e MoBp3aHa CoO paHUTE HECAaKaH!
e(heKTH Ha MOCTTPAHCILIAHTOT (Ha MpPHUMEp, OMJIO-
JkeHa (YHKIMja Ha TpadToT, ciabocT Ha rpadTor,
WH(EKIUY Ha PaHUTE, UCTO TaKa, U TPOIIOLHUTE 3a
TPaHCIUIAHTAIlMja) ¥ HEMOBOJHOTO TPEKHUBYBAHE
Ha rpadToT ¥ Ha nanmeHTute. Cenak, Oiarogape-

HUE Ha Mo0e30eTHITEe WMYHOCYIPECHBHU MPOTO-
KOJIM, HEOJJAMHEIIHUTE NPEKUBYBamka Ha Tpadrot
1 Ha MALUEHTUTE CE CIMYHHU U Kaj AeOenuTe namu-
€HTH U Kaj MAIUeHTH mTo He ce aedenu. Onx npyra
CTpaHa, MOpOMAHATa ne0elnHa ce yIITe MOXe Ja
OWJic MPUYHHA 33 HETIOBOJHO MPEKUBYBAHE HA Ta-
LUEHTOT U Ha rpadToT.

bunejkn neGennte mpruMadu Ha TPAHCIUIAHT
AMaaT 1omo0ap JKUBOTEH BEK BO cIopemda co Ia-
LUUEeHTH HITO CE Ha CIMCOK 3a YeKame 33 XEMOJU-
jamm3a, 1 HUM Tpeba /1a UM ce HalpaBu TPAHCIUIAH-
Tanyja, Jo/eKa ox MopOHgHO nebenwTe MaIfeH-
TUTEe Tpeba Ja ce modapa Ja ja HaManaT TEeXKHHATA
npes Ja OMJaT CTaBeHW Ha CIIHCOKOT Ha YEKarbe.

K.]Iy‘ll-ll/l 360pOBM: ,I[e6€J'II/IHa, T'O0JIEM MHACKC Ha TCJICCHA
Maca, pe3yiTraT, HalluCHTU Ha XCMOJI[I/IjaJ'II/ISa, npuMayd Ha
TPaHCIUIAHT
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Abstract

Somatization in children consists of the persistent experience and complaints of somatic distress that
cannot be fully explained by a medical diagnosis.

Working at the Psychophysiological Department at the University Clinic we are dealing with more
than 100 children per year manifesting this kind of disorders.

The aim of this article is to summarize some specific characteristics of the somatoform disorder in a
group of 243 children, mean age 10.31 (+ 2.75) years for both genders, selected randomly. The used
psychometric instruments are: CBCL, EPQ for children, and MMPI1-201 for mothers.

The obtained results showed high scores for somatization, extroversion and accentuated anxiety for
children; as well as a typical Hs-Hy personality profile for mothers.

The treatment with cognitive-behavior therapy and biofeedback showed very positive outcome.

Keywords: somatoform disorders, children, biofeedback, psychology

Introduction

Somatoform disorders are a group of psy-
chological disorders in which a patient expe-
riences physical symptoms that are inconsistent
with or cannot be fully explained by any under-
lying general medical or neurologic condition.
This entity is common in pediatric population.
It is assumed that more than 50% of patients in
a pediatric settings belong to this group. In a
general population the somatoform disorders
are present in 11% of girls and 4% of boys [1].

This group of disorders can be represen-
ted by a wide spectrum of severity, ranging from
mild self-limited symptoms, such as stomachache
and headache, to chronic disabling symptoms,
such as seizures and paralysis. It can be said that
the somatoform disorders represent the serious
end of a continuum of somatic symptoms [2-5].

It is important to note that these symp-
toms are not intentionally produced or under
voluntary control.

Somatization can be associated tempora-
rily with psychosocial stress and persist even
after the acute stressor has been resolved, re-
sulting in the belief by the child and his/her
family that the correct medical diagnosis has
not yet been found. Thus, patients and families
may continue to seek repeated medical treat-
ment after being informed that no acute phy-
sical illness has been found and that the symp-
toms cannot be fully explained by a general
medical condition. For the economical point of
view, it produces unnecessary expenses in the
health care system with heavy utilization of re-
sources through repeated hospitalizations, con-
sultations from different specialists, and ineffec-
tive investigations and treatments.

Somatoform disorders are additionally asso-
ciated with poor school performance and atten-
dance and overall impaired functioning [6-9].

The Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition (DSM-IV)
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classifies somatoform disorders in the following
diagnoses: somatization disorder, undifferentia-
ted somatoform disorder, somatoform disorder
not otherwise specified (NOS), conversion disor-
der, pain disorder, body dysmorphic disorder,
and hypochondriasis. The diagnostic criteria
for the somatoform disorders were established
for adults and are applied to children for lack of
child-specific research base and a developmen-
tally appropriate alternative system [10, 11].

The following criteria are required for a
diagnosis of somatoform disorders:

« Four different pain sites (e.g., head, ab-
domen, back, joints, extremities, chest, rectum)
or painful functions (e.g., menstruation, sexual
intercourse, urination)

e Two gastrointestinal symptoms other
than pain (e.g., nausea, bloating, vomiting, or
intolerance of several different foods)

« One sexual or reproductive symptom
other than pain (e.g., erectile or ejaculatory
dysfunction, irregular menses, excessive men-
strual bleeding)

 One pseudoneurological symptom (e.g.,
impaired balance, paralysis, aphonia, urinary
retention)

The so-called “normal” childhood inclu-
des an extraordinary range of experiences and
adaptive responses. Nevertheless, acute and
chronic situations which arise could exceed a
child's ability to restore equilibrium. If suffi-
ciently intense or prolonged, these conditions
can evoke a variety of biologic and behavior
responses. Such responses can lead to the deve-
lopment of a diagnosable disorder. When life is
disrupted, often insidiously, worry, sadness, or
other unpleasant thoughts and emotions can
ensue, along with physical distress presenting
as a myriad of bodily symptoms. This is true
for both, adults and children [12-15].

It is known that response to different
forms of stress is highly individual. One child
might have the resilience to move through a
difficult life circumstance that overwhelms an-
other, so no single predictable sign or symptom
points to the psychosomatic origin of a phy-
sical complaint. Table 1 shows the most com-
mon pediatric somatic complains related to the
age of appearance.

Table 1

Most common somatoform complains in children

Symptom Age of appearance
Recurrent abdominal pain | Preschools children
Headache Schoolers

Muscle pains Puberty

Fatigue Puberty
Neurological symptoms Puberty

Recurrent complaints often present as
diagnostic and treatment dilemmas to the pri-
mary care practitioner or a family doctor who
IS trying to make sense of these symptoms. The
doctors may feel poorly prepared and/or may
have little time to assess or treat the somatic
concerns. While the more disabling somatic
complaints are more likely to be referred to a
mental health professional, youngsters presen-
ting with these disabling physical symptoms
bridge both medical and psychological doma-
ins and present a puzzling quandary for pro-
fessionals from either field if working with
them alone. The nature of these symptoms re-
quires an integrated medical and psychiatric
treatment approach to successfully decrease the
impairment caused by these disorders [16, 17].

The aim of this article is to summarize
some psychological specifics of children with
somatoform disorders as well to correlate this
traits with mother’s personality.

Sample and methodology

In this article we evaluate 243 patients
with somatoform complains randomly selected
from patients treated at the Department for
Psychophysiology at the University Pediatric
Clinic in Skopje, during a period of 5 years.
The mean age of the patients was 10.31 (+ 2.75)
years for both genders.

The Department for Psychophysiology
deals with over 1000 outpatient/year, inpatients
comprising 80-100 patients/year, mainly chil-
dren with somatoform disorders, eating dis-
orders, behavior problems, ADHD, autism, OCD,
anxiety disorders etc.

For the evaluated group of patients we
applied interviews for mothers and children,
Child Behavior Checklist (CBCL) for children
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below 12 years, Eysenck Personality Question-
naire (EPQ) for children over 10 years, and
Minnesota Multiphase Personality Inventory
(MMPI-201) for mothers.

CBCL [18] is designed to obtain the
parent’s descriptions of their own child be-
havior in a standardized format. There are 118
behavior problem items plus spaces for parents
to write and score additional physical problems
with no known medical cause. Two broadband
grouping are focused: internalized and exter-
nalized. They reflect a distinction between fe-
arful, inhibited, over controlled behavior and
aggressive, antisocial, under controlled beha-
vior. The profile can contribute to a formal
diagnosis by showing the degree of child’s de-
viance in behaviors that parents are more likely
to observe than clinicians, as well as help to
structure effective training.

EPQ [19] evaluates the four classical
characteristics of the personality: N (level of
emotional stability/neurosis); E (dimension of
extraversion/introversion); P (psychotic beha-
vior/psychopathy) and L (degree of dissimula-
tion or social adaptability). Our previous expe-
rience with this psychometric test confirmed
the validity, reliability and discriminability of
the obtained results, especially in preadoles-
cents (10-12 years) [20].

MMPI-201 [21] contains ten clinical sca-
les: Scale 1 — Hypochondriasis scale which mea-
sures a person's perception and preoccupation
with their health and health issues; Scale 2 —
the Depression scale measures a person's de-
pressive symptoms level; Scale 3 — the Hyste-
ria scale measures the emotionality of a person;
Scale 4 — the Psychopathic Deviate scale mea-
sures a person's need for control or their re-
bellion against control; Scale 5 — Paranoia sca-
le measures a person’s inability to trust; Scale 6
— the Psychasthenia scale measures a person's
anxiety levels and tendencies for somatization
and obsession; Scale 7 — the Schizophrenia sca-
le measures a person's unusual/odd cognitive,

perceptual, and emotional experiences, and
Scale 10 — the Mania scale measures a person's
energy, euphoria or hyperactivity.

Three scales L, F and K are validity sca-
les and measure the readiness of the responders
to this kind of examination. L scale refers to
rigidity or naiveté of responder’s approach to
the test material; F scale refers to confused
thinking/ lack of understanding the questions or
malingering; K scale refers to responses chosen
to be socially acceptable.

Raw scores on the scales are transformed
into a standardized metric known as T-scores
(Mean or Average equals 50, Standard_Devia-
tion equals 10), making interpretation easier for
clinicians. Before the analysis of the clinical
scales, some criteria should be satisfied: L and
K scales must be with the score < 70 and F
scale < 80. A significant advantage of the
MMPI over other self-report and observer ra-
ting scales is that it provides valid and reliable
estimates of response bias.

The obtained results are statistically eva-
luated using Statistic 10 package.

Results

The sample comprises 243 children with
somatoform disorders, randomly selected. The
mean age of the evaluated patients was 10.31
(+ 2.75) years for both genders. All of them
have been outpatients at the Psychophysiology
Department of the University Pediatric Clinic
in Skopje, the capital of the Republic of
Macedonia. The main problems were stoma-
chache 64%; nausea/vomiting 10%; abdominal
colic 16% and palpitation/short breathing 5%.

The diagnosis is confirmed using the
DMS-IV-R Manuel.

The results obtained for CBCL for boys
are presented on Fig. 1. As it can be seen, mot-
hers pointed the internalized symptoms as an-
xiety and somatoform problems; they are over
T-score which is significant.
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Behavior Problems—Boys Aged 6-11
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Fig. 1 — Obtained profile for boys on CBCL

For girls, the obtained profile is shown on Fig. 2. Similarly, somatoform complains are dominant
and over T-score.

BEHAVIOR PROBLEMS-GIRLS AGED 6-14
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Fig. 2 — Obtained CBCL profile for girls

The EPQ profile for boys (Fig. 3) shows accentuated neurotic tendencies (p< 0.05), as well as
extroversion (p < 0.05).

EPQ boys

17,2748538

15,34502924

Fig. 3 — EPQ results for boys
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For girls (Fig. 4) the EPQ results confirm the much accentuated extroversion (p < 0.05), while

other personality traits are in normal values.

EPQ girls

9,359649123

5,660818713

o
~
-

o

9,596491228

14,40935673

Fig. 4 — EPQ results for girls

The EPQ results are compared with the
control group of healthy children at the same
age (N = 25).

Having in mind that mothers are the most
important personalities for child development,
we tested mothers with MMPI-201. The obtai-
ned group profile is shown on Fig. 5. The ty-

pical Hs-Hy profile confirms that mothers of
these children are hypersensitive, anxious and
react similarly as their children with somatiza-
tion. The influence of this type of mother as a
model for children’s behavior is very important
not only for the diagnostics but also for the
treatment strategies.
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The treatment strategies we used are: cog-
nitive-behavioral therapy, family therapy, and
peripheral and neurofeedback therapy. As bio-
feedback modalities we applied electro dermal
response (skin conductance) training comprising
10 sessions, organized one a week. Concerning

EDR
ko
600
540
530
570
560 .
Initial Final

neurofeedback, we used also 10 session of SMR
training in Cz positions. SMR means somato-
sensory rhythm (12-15 Hz.) which is needed for
calming the patient and to produce better cog-
nitive abilities. The obtained results for biofeed-
back are very satisfactory (Fig. 6 and Fig 7).

SMR

=)

Initial Final

Fig. 6 — Results for EDR and SMR training

The calculated t-test 10.05 (p < 0.01)** for both biofeedback results shows significant

improvement.
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Fig. 7 — Changes for electro dermal activity in initial and final biofeedback session

We have a previously positive experience with the biofeedback therapy [22].

Discussion and conclusion

Being a puzzle between somatic and psy-
chological illness, somatoform disorders can be
comorbid with anxiety disorders (separation an-
xiety, posttraumatic stress disorder) or depres-
sion. In this context, psychological/psychiatric
interventions are needed [23-29].

It is confirmed that somatoform disorders
follow a developmental sequence in which young
person experience some affective distress and
react in some form of somatic sensations [30—
32]. When the child is younger, the most do-
minant symptoms are recurrent abdominal
pain, but later headache, neurological symp-
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toms, fatigues, and sleep problems emerge. The
difficulty expressing emotional distress ver-
bally is widely thought to underlie the presen-
tation of physical symptoms that cannot be
explained in medical terms.

In an early childhood the male to female
ration of the somatoform disorders is practically
equal, but in adolescence, girls report nearly
twice more symptoms than boys.

Krishnakumar and colleagues [30] beli-
eve that having more negative affect, being
more sensitive to change in the environment,
and not persisting in the completion of tasks
elevates the risk of developing a conversion
disorder in childhood. In addition to using in-
effective coping strategies, children with recur-
rent somatic symptoms tend to focus more in-
tently on the bodily sensations and have heigh-
tened emotional responses to stress.

Stuart and Noyes [33] have hypothesized
that somatizing behavior is best understood as
a unique form of interpersonal behavior driven
by an anxious and maladaptive attachment style.
Poor coping styles and reinforcement-seeking
behavior may also place an individual at risk
for developing a somatoform disorder. Youth
with more complaints of pain and physical
symptoms not only report being angry more
often, but also use less-effective strategies to
cope with their anger.

Some evidence suggests that medically
unexplained symptoms are related to the prior
experience of illness in the family and previous
unexplained symptoms in the individual. This
may reflect a learned process whereby illness
experiences lead to symptom monitoring. In
this context, the personality profile of mothers
could serve as a model for manifestation of
symptoms [31-36].

As conclusion we can say that the
somatoform disorders in childhood represent a
common diagnostic issues. The pediatrician must
be aware of the psychological basis of the eti-
ology. A multidisciplinary approach (pediatri-
cians, psychiatrist, and psychologist) is needed.

As therapeutic strategies, the cognitive-
behavior therapy, and especially the biofeed-
back modalities (electro dermal response and
neurofeedback) are very useful.

REFERENCES

1. Fritz KG, Fritsch S, Hagino O. Somatoform disorder
in children and adolescents: a review in the past 10
years. J Am Acad Child Adolesc Psychiatry. 1997;
36: 1329-1337.

2. Pop-Jordanova N. Somatoformni rastrojstva, Misla,
2010.

3. Pop-Jordanova N. Pedijatriska psihofiziologija, Misla,
2001.

4. Garralda ME. Unexplained physical complaints. Child
Adolesc Psychiatr Clin N Am. 2010 Apr; 19(2): 199—
209.

5. Maj M, Akiskal HS, Mezzich JE, Okasha A. Soma-
toform Disorders, Wiley&Sons Ltd, USA, 2005.

6. Garralda E. Somatization in childhood. The child
psychiatrist’s concern? CAP Faculty Meeting, RCPsych
Manchester, September 2012

7. Shaw RJ, DeMaso DR. Mental Health Consultation
with Physically 1ll Children and Adolescents. So-
matoform Disorders. Clinical Manual of Pediatric
Psychosomatic Medicine. Washington, DC: Ameri-
can Psychiatric Publishing; 2006. 8: 143-166.

8. Shaw RJ, Spratt EJ, Bernard RS, DeMaso DR. So-
matoform Disorders. Shaw RJ, DeMaso DR eds.
Textbook of Pediatric Psychosomatic Medicine:
Mental Health Consultation with Physically Il
Children. Washington DC: American Psychiatric
Press; 2010. 8: 121-139.

9. Walker LS, Garber J, Smith CA, Van Slyke DA, Claar
RL. The relation of daily stressors to somatic and
emotional symptoms in children with and without
recurrent abdominal pain. J Concul Clin Psychol.
2001, 69 (1): 85-91.

10. Somatoform disorders. In: American Psychiatric
Association. Diagnostic and Statistical Manual of
Mental Disorders DSM-IV-TR. 4th ed. Text
revision. Arlington, VA: American Psychiatric
Association; 2000: 485-512.

11. Schulte IE, Petermann F. Somatoform disorders: 30
years of debate about criteria! What about children
and adolescents? J Psychosom Res. 2011; 70(3):
218-28.

12. Silber TJ. Somatization disorders: diagnosis, treat-
ment, and prognosis. Pediatr Rev. 2011 Feb; 32(2):
56-63.

13. Jellesma FC, Rieffe C, Terwogt MM, Kneepkens
CM. Somatic complaints and health care use in chil-
dren: Mood, emotion awareness and sense of co-
herence. Soc Sci Med. 2006 Nov; 63(10): 2640-8.

14. Rieffe C, Terwogt M. Emotion understanding in
children with frequent somatic complaints. European
Journal of Developmental Psychology. 2004. 1: 31-47.

15. Miers AC, Rieffe C, Meerum Terwogt M, Cowan R,
Linden W. The relation between anger coping
strategies, anger mood and somatic complaints in
children and adolescents. J Abnorm Child Psychol.
2007 Aug; 35(4): 653-64.

16. Kelly C, Molcho M, Doyle P, Gabhainn SN. Psy-
chosomatic symptoms among schoolchildren. Int J
Adolesc Med Health. 2010 Apr-Jun; 22(2): 229-35.


javascript:showrefcontent('refrenceslayer');
javascript:showrefcontent('refrenceslayer');

62

Nada Pop-Jordanova, Tatjana Zorcec

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Ibeziako P, Bujoreanu S. Approach to psychosomatic
iliness in adolescents. Curr Opin Pediatr. 2011 Aug.
23(4): 384-9.

Achenbach TM. Manual for the child behavior
checklist (4-18) and 1991 Profile, Burlington, VT:
University of Vermont, Department of Psychiatry,
1991.

Eysenck HJ, Eysenck SBJ. Manual of the Eysenck
personality questionnaire, London, Holder and Stro-
ughton, 1975.

Pop-Jordanova N., Zorcec T. Age, Gender and Dis-
order Related Personality Characteristics of Pediatric
Patients Measured by Eysenck Personality Questi-
onnaire, Acta Informatica Medica, 2009; 18(4):
208-213.

Biro M. Praktikum za primenu i interpretaciju MMPI,
Savez drustava psihologa Srbije, Beograd, 1981.
Pop-Jordanova N. Biofeedback application for soma-
toform disorders and attention deficit hyperactivity
disorder (ADHD) in children. Int J Med Sci. 2009;
1(2): 17-22.

Dufton LM, Dunn MJ, Compas BE. Anxiety and
somatic complaints in children with recurrent abdo-
minal pain and anxiety disorders. J Pediatr Psychol.
2009; 34(2): 176-86.

Cruz N, O'Reilly J, Slomine BS, Salorio CF. Emo-
tional and neuropsychological profiles of children
with complex regional pain syndrome type-l in an
inpatient rehabilitation setting. Clin J Pain. 2011;
27(1): 27-34.

Konichezky A, Gothelf D. Somatoform disorders in
children and adolescents. Harefuah. 2011; 150(2):
180-4, 203.

McCauley E, Carlson GA, Calderon R. The role of
somatic complaints in the diagnosis of depression in
children and adolescents. J Am Acad Child Adolesc
Psychiatry. 1991; 30(4): 631-635.

Zwaigenbaum L, Szatmari P, Boyle MH, Offord DR.
Highly somatizing young adolescents and the risk of
depression. Pediatrics. 1999; 103(6 Pt 1):1203-9.
Griffin A, Christie D. Taking the psycho out of psy-
chosomatic: using systemic approaches in a paedi-
atric setting for the treatment of adolescents with
unexplained physical symptoms. Clin Child Psychol
Psychiatry. 2008 Oct; 13(4): 531-42.

Taylor S, Garralda E. The management of somato-
form disorder in childhood. Curr Op Psych. 2003;
16: 227-31.

Krishnakumar P, Sumesh P, Mathews L. Tempera-
mental traits associated with conversion disor-
der. Indian Pediatr. 2006; 43(10): 895-9.

Brown RJ, Schrag A, Trimble MR. Dissociation,
childhood interpersonal trauma, and family function-
ning in patients with somatization disorder. Am J
Psychiatry. 2005; 162(5): 899-905.

Roelofs K, Spinhoven P, Sandijck P, Moene FC,
Hoogduin KA. The impact of early trauma and re-
cent life-events on symptom severity in patients with

conversion disorder. J Nerv Ment Dis. 2005; 193(8):
508-14.

Stuart S, Noyes R Jr. Attachment and interpersonal
communication in somatization. Psychosomatics.
1999; 40(1): 34-43.

Campo JV, Bridge J, Lucas A, et al. Physical and
emotional health of mothers of youth with functional
abdominal pain. Arch Pediatr Adolesc Med. 2007;
161(2): 131-7.

Zeharia A, Mukamel M, Carel C, Weitz R, Danziger
Y, Mimouni M. Conversion reaction: management
by the paediatrician. Eur J Pediatr. 1999;158(2):
160-164.

Mohaparta S, Deo S, Satapathy A, Rath N. Somato-
form disorder in children and adolescents, German J
Psychiatry. 2014; 17 (1): 19-24.

33.

34.

35.

36.

Pe3zume

COMATO®OPMHHU PACTPOJCTBA -
HNEJUJATPUCKO HCKYCTBO

Hapna IMon-Jopaanosa’, Tatjana 3opuen?

! Makenoncka akagemMuja Ha HAyKUTe

u ymetrHocrure, Cxorje, P. Makenonuja

2 YHUBEP3UTETCKA KIIMHUKA 3a JIETCKH OOJIECTH,
Ckorije, P. Makenonuja

Comaruzanmjata Kaj Jaenara ce KapakTepH-
3Wpa CO MOCTOjaHO MCKYCTBO U TOIUIAKK 32 COMAT-
CKM Tpo0JieMHu 3a KOM HE MOXKE Jia ce Hajae 00-
jacHyBame NpeKy Mo3HaTa MEAMIIMHCKA JHjarHo3a.
Paborejkn Ha Oppmenor 3a ncuxodusnonoruja Ha
Knunukara 3a nenyjaTpuja, ce ClipaByBaBMe CO HaJ|
100 mema rogummHO KoM MaHU(ECTHUpaa BaKBU
npoOiiemu. Llenra Ha 0BOj Tpyx € Ja ce cymupaar
HEKOW CIEeNU(PUYHA KapaKTEPUCTHKH Ha COMATO-
¢dbopmHHTE pacTpojcTBa BO Tpyna on 243 nena,
cpeana Bospact 10.31 (+ 2.75) roaunu kaj obata
noxia, n30panu cirydajao. Kopucrenu ce ncuxomer-
puckure uHctpymentu CBCL, EPQ 3a neuara u
MMPI-201 3a majkuTe.

JloOuenute pe3yiTaTH TOTBP/HMja BHCOKH
CKOPOBH 3a coMaTu3aluja, eKCTPOBEp3nja U aHKCH-
O3HOCT, JI0JIeKa Kaj MajKUTe € JJOOMEH KapakTepHc-
tuueH Hs-Hy nmpodwun. JlekyBameTo O KOrHUTHB-
HO-OMXeBHOpaJIHA Tepanuja U OnopuadeK MOoKaxa
MMO3UTUBHH PE3YJITATH.

Kuyunu 360poBu: comatoopmHH pacTpojcTBa, OWo-
¢bunbexk, nena, MCUXOJI0rHja


http://www.ncbi.nlm.nih.gov/pubmed/?term=Konichezky%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22164950
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gothelf%20D%5BAuthor%5D&cauthor=true&cauthor_uid=22164950
http://www.ncbi.nlm.nih.gov/pubmed/22164950

IPUJIO3U. Ona. 3a men. Hayku, XXXVII 2-3, 2016 MAHY
CONTRIBUTIONS. Sec. of Med. Sci., XXXVII 2-3, 2016 MASA

ISSN 1857-9345
UDC: 616.98:578.828.3

FACTORS ASSOCIATED WITH LETHAL OUTCOME IN PATIENTS WITH SEVERE
FORM OF INFLUENZA

Marija Cvetanovska!, Zvonko Milenkovik?, Valerija Kirova Uroshevik?, llir Demiri?,
Vlatko Cvetanovski?

! Clinic of Infectious Diseases and Febrile Conditions, Clinical Center, Skopje, R. Macedonia
2 General Hospital Remedika, Skopje, R. Macedonia

Corresponding Author: Marija Cvetanovska, Blvd. AVNOJ 18-1/4, Skopje, R. Macedonia; tel: 022462106;
e-mail: mcvetanovska2001@yohoo.com

Abstract

Introduction: Clinical manifestations of influenza range from relatively mild and self-limiting
respiratory infections to severe clinical manifestations with significant morbidity and mortality. The
awareness of predictive indicators for the lethal outcome of influenza is of particular significance in
making timely and exact decision for adequate treatment. The aim of this study was to identify the
factors in patients with a severe form of influenza, resulting in lethal outcome.

Materials and methods: The investigation was a prospective group comparison conducted at the
University Clinic for Infectious Diseases in Skopje, R. Macedonia in the period from January 01,
2012 to January 01, 2015. The study included adult patients with a severe form of influenza who
were further categorized into a group of either survived patients or a group of deceased patients.
Demographic, clinical and biochemical data were noted in all patients included in the study on
admission. The variables of the univariate analysis that showed a significant difference in terms of
the outcome were used for creating multivariate logistic and regression analysis of the outcome as
dependent factors. The independent predictors for lethal outcome in severe cases of influenza were
identified by using logistic regression.

Results: The study included 87 patients with a severe form of clinical and laboratory confirmed
influenza. The patients were divided in two groups: survived (n = 75) and deceased (n = 75). The
overall mortality was 13.79%. Multivariate analysis conducted on admission to hospital identified
cardiovascular comorbid diseases (p = 0.014), urea values higher than 8.3 U/L (p = 0.045) and SAPS
score (p = 0.048) as independent predictors of the outcome in patients with severe form of influenza.
Influenza patients with cardiovascular diseases had 2.024 times greater risk of death from influenza
in comparison to the patients having influenza without history of such a disease (OR = 2.024 95% CI
1.842-17.337). Patients with serum urea values higher than 8.3 U/L had 1.89 times higher chance of
death compared to patients with normal values (OR = 1.89 95% CI 1.091-11.432). The increase of
the SAPS score in one point increased the chance of death in patients with influenza by 1.2% (OR =
1.12 95% CI 1.01-2.976). The ROC analysis indicated that cardiovascular diseases, increased urea
values and SAPS score in combination act as a good prognostic model for the fatal outcome. The
global authenticity of this predictive model to foresee lethal outcome amounts to 80%, sensitivity
being 82%, and specificity 70%.

Conclusion: Cardiovascular diseases, increased values of urea over 8.3 mmol/l and SAPS score are
independent predictive indicators for lethal outcome in severe influenza. Early identification of the
outcome predictors in patients with severe influenza will allow implementation of adequate medical
treatment and will contribute to decreasing of mortality in patients with severe form of influenza.

Keywords: severe influenza, predictive indicators, lethal outcome
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Introduction

Clinical manifestations of influenza range
from relatively mild and self-limiting respire-
tory infections to severe clinical manifestations
with significant morbidity and mortality [1].
During seasonal epidemics from 3 to 5 million
severe cases and about 250.000-500.000 lethal
cases are registered worldwide [2]. Until now
there has not been a laboratory test which has
served as a potential marker for identification
of patients with a high risk of developing se-
vere clinical forms of influenza and lethal out-
come [3, 4]. It is known that patients with dif-
ferent comorbid conditions such as diabetes
mellitus, chronic cardiovascular and pulmonary
diseases, immunosuppressive conditions, adult
patients and other conditions are at higher risk
of developing severe clinical course of the dise-
ase and lethal outcome [5]. Although the influ-
enza virus is primarily a respiratory pathogen,
the severe clinical forms of the disease are ma-
nifested as systemic infections with multisys-
tem organ affection, and even 10-30% of the
diseased need intensive treatment [6, 7]. Pneu-
monia, delayed antiviral treatment, severe hy-
poxemia and multisystem organ failure are
most commonly referred as leading risk factors
for lethal outcome [8]. The largest number of
studies has evaluated isolated risk factors lea-
ding to lethal outcome and only a few of them
have been focused on the complete palette of
predictors for development of a severe form of
the disease and lethal outcome [9-12]. From
the clinical practice point of view, the aware-
ness/recognition of the risk factors and predict-
tors for lethal outcome of influenza is of parti-
cular importance in bringing timely and exact
decision for hospitalization, treatment or under-
taking special measures for intensive monitor-
ring of these patients.

Severe influenza is defined by signs for
respiratory weakness (dyspnea, tachypnea, hy-
poxia, cyanosis) that is arterial PaO2 < 70 mmHg
(< 9.0 kPa) and/or need of mechanical venti-
lation or signs of ARDS (PaO2/FiO02 < 200),
intensive care, severe complications, exacerba-
tion of the existing chronic disease.

The aim of this study was to identify the
risk factors that lead to lethal outcome in pati-
ents with severe form of influenza.

Materials and methods

The study was designed in accordance
with the ethics principles of the Declaration of

Helsinki for patients and their rights, and was
approved by the Ethics Committee of the Me-
dical Faculty of Ss. Cyril and Methodius Uni-
versity in Skopje.

The study was clinical, prospective, group
comparison and it was performed at the Clinic
for Infectious Diseases and Febrile Conditions
in a three-year-period (01.01.2012-01.01.2015).

A total of 87 patients with severe forms
of clinically and laboratory confirmed influ-
enza were analyzed. The patients were divided
into two groups:

Group 1 contained 75 patients who sur-
vived and

Group 2 contained 12 patients who had
lethal outcome

Criteria for inclusion in the study:

All patients with clinical and laboratory
confirmed severe form of influenza.

e Age > 16 years

Criteria for exclusion of the study:

o Patients were excluded if they died in
the first 24 hours of their inclusion in the
study. Those that did not receive appro-
val for inclusion

On admission of patients, the following

parameters were noted: demographic character-
ristics, comorbidities, clinical signs of the dise-
ase and laboratory-biochemical characteristics.

For determining the presence of the influ-

enza virus nasopharyngeal smear was used. In
the Laboratory of virology and molecular diag-
nosis at the Institute for Public Health from the
previously isolated RNA (ribonucleic acid) real
time RT-PCR (reverse transcriptase/ion-poly-
merase chain reaction in real time) was per-
formed on the apparatus 1Q (BioRad) for de-
tection of matrix gene of influenza A and in-
fluenza B. The samples positive to influenza A
were subtyped by the same method, by RT-PCR,
with a specific set of primers for highly conser-
ved regions of X1, X3 and X1 pdm (pandemic).
The data were statistically analyzed with
the program SPSS for Windows 13.0, using re-
levant statistical methodologies. Distribution of
frequencies (absolute and relative incidence) was
used for qualitative parameters. Descriptive met-
hods such as mean, median and mode were used
for mean and typical values of data as well as
measures of declination, standard deviation and
standard error. For testing the significance of the
difference between certain analyzed factors para-
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metric tests (t-test for independent samples, Ana-
lysis of Variance) were also used non-parametric
tests for independent samples (Mann-Whitney U
test, Chi-square test, Fisher-exact test).

Regarding the determination of the prog-
nostic factors of death in patients with influ-
enza the method of multivariate analysis was
used (Logistic Binary Regression), by which the
relation of probability of exposure (OR) was
determined as an approximate value of the real
risk (RR). The statistical precision of (OR) was
obtained by calculation of the confidence inter-
vals (CI) about the estimated values.

The value of p < 0.05 was considered to be
statistically significant, and the value of p < 0.01
highly significant.

Results
The study included 87 patients with a se-
vere form of clinically and laboratory confir-

Table 1

med influenza, who were treated at the Clinic
for Infectious Diseases and Febrile Conditions
in the period from 01.01.2012 to 01.01.2015.
Twelve (13.79%) of them died.

Our results showed that women died in-
significantly more often than men (16.13% vs
12.5% (p = 0.64).

The age had significant influence on the
disease outcome (p = 0.019). The mean age of
the deceased patients was 65.58 + 17.5 years,
opposite the mean age of the survived patients
which was 53.04 + 16.8 years.

The place of living of the patients had no
significant influence on the outcome (p = 0.44),
that is, patients from the rural environment died
insignificantly more often than patients from
the urban environment (22.22% vs 12.82%)
(Table 1).

Demographic characteristics of patients regarding outcome

variable

Severe influenza

Total Survived Deceased p value
n =87 n=75 n=12

Sex [n (%)]
women 31(35.63) 26(83.87) 5(16.13) 40.64
men 56(64.37) 49(87.5) 7(12.5)
Age (mean <+ SD)

54.77+£17.3 53.04 +£16.8 65.58 £17.5 ©0.019*
Place of living [n (%0)]
city 78(89.65) 68(87.18) 10(12.82) 40.438
village 9(10.34) 7(77.78) 2(22.22)

3p (Chi-square test) °p (Student’s t- test) ¢(Fisher exact test) *p < 0.05

The patient who was vaccinated against in-
fluenza overcame the disease whereas 13.95% of
the patients who were not vaccinated died. (p = 1.0).

Prior to hospitalization 77.78% of survi-
ved patients 22.22% of patients who died were
treated with osaltamivir (p = 0.6). The duration

of health problems prior to hospitalization dif-
fered significantly between the survived and
deceased patients (p = 0.05). The mean dura-
tion of symptoms prior to hospitalization was 5
days in the group of survived patients and 7
days in the group of deceased patients (Table 2).

Table 2
Vaccination, use of osaltamivir, days prior to admission in relation to outcome
variable Influenza
Total Survived Deceased p value
n=_87 n=75 n=12
Vaccine [n (%)]
yes 1(1.5) 1(100) 0 ¢1.0
no 86(98.85) 74(86.05) 12(13.95)
Use of osaltamivir prior to admission [n (%0)]
no 78(89.65) 68(87.18) 10(12.82) ©0.6
yes 9(10.34) 7(77.78) 2(22.22)
Days prior to admission (median IQR)
5 (3-7) 5 (2-7) 7 (4-7) d0.05

2p (Chi-square test) °(Fisher exact test) (Mann-Whitney U test)
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The highest mortality rate of influenza was
registered at the Intensive Care Unit (22.5%) (p
< 0.001). Statistically significant difference was
also registered in the outcome of patients who
were and who were not treated with mechanical
ventilation where significantly dominated the
deceased patients who underwent mechanical
ventilation (41.67% vs 9.33% p = 0.01) The re-
sults of our study have demonstrated that pati-
ents with comorbid conditions died more often
than those without these diseases (15.38% vs
9.09%) (p = 0.72). The cardiovascular diseases
had a significant impact on the outcome of in-
fluenza (p = 0.011). All other analyzed comor-
bid conditions such as: chronic pulmonary di-

seases (survived 92.31% vs deceased 7.69%)
(p = 0.68), neurological diseases (80% vs 20%)
(p = 0.62), renal diseases (60% vs 40%) (p =
0.14), endocrinological diseases (88.24% vs
11.76%) (p = 1.0), hematological diseases
(83.33% vs 16.67%) (p = 1.0) were insignifi-
cantly associated with outcome in patients with
influenza. Small number of patients who had
previous immunological disease (1), hepatic
diseases (1) and obesity (2) survived in spite of
being presented with severe form of influenza.
Two pregnant patients also survived. SAPS 2
score which was calculated in the first 24 hours
of admission, was significantly associated with
lethal outcome (Table 3).

Table 3
Stay at the Intensive care unit, days on intensive care and mechanical ventilation,
comorbid conditions, SAPS 2 score in relation to outcome
variable Influenza
Total Survived Deceased p value
n=122 n=75 n=12
Intensive [n (%0)]
no 47(54.02) 46(97.87) 1(2.13) 30.0006
yes 40(45.98) 29(72.5) 11(27.5)
Days at intensive (median IQR)
7 (3-11) 6 (3-10) 8 (2-12) 40.72
Mechanical ventilation [n (%0)]
no 75(86.21) 68(90.67) 7(9.33) 0.01
yes 12(13.79) 7(58.33) 5(41.67)
Comorbid conditions [n (%0)]
no 22(25.29) 20(90.91) 2(9.09) ¢0.72
yes 65(74.71) 55(84.62) 10(15.38)
Cardiovascular disease [n (%0)]
no 44(50.57) 42(95.45) 2(4.55) 0.011
yes 43(49.42) 33(76.74) 10(23.26)
SAPS 2 score (mean + SD) median (IQR)
36.4+29.1 33.7+28.9 53.4+24.9 0.00038**

med 26(17-42) med 23(16-37) med 46.5(40-53)

ap (Chi-square test) ¢(Fisher exact test) ¢(Mann-Whitney U test)

Out of all the laboratory—biochemical ana-
lyses conducted on admission, only urea > 8,3
mmo/l, showed significant association with a
lethal outcome (survived 25.33% vs deceased
66.67%) (p = 0.007).

Tables 4 and 4a present the results from
Univariate Logistic Regression analysis in de-
termining the analyzed demographic, clinical
and biochemical variables that have confirmed
to be predictors of the lethal outcome.

The results of the multivariate analysis as
independent predictors of lethal outcome, from

the analyzed demographic, clinical and bioche-
mical parameters have confirmed the follo-
wing: cardiovascular comorbidities (p = 0.014),
urea values higher than 8.3 U/L (p = 0.045) and
SAPS 2 score (simplified acute physiology sco-
re) (p = 0.048).

Patients with influenza and cardiovascu-
lar diseases had 2.024 times higher risk of
death by influenza when compared to patients
with influenza without history of cardiovascu-
lar comorbidity (OR = 2.024 95% CI 1.842-
17.337).
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Table 4

Table 4a

Patients with serum urea levels higher
than 8.3 U/L had 1.89 times greater chance for
dying compared to patients with normal values

Univariate Logistic regression analysis for prediction of lethal outcome in patients with influenza

Crude OR

variable 95% CI for OR p value
Demographic variables

age 1.05 (1.006- 1.095) 0.025*
Men vs women 0,743 (0.214- 2.573) 0.639
Village vs town 1.943 (0.353-10.698) 0.445
Tamiflu prior to admission 0.515 (0.093-2.834) 0.445
Comorbidity 1.818 (0.366— 9.025) 0.465
Number of comorbidities 3.167 (0.903-11.102) 0.072
cardiovascular 6.364 (1.304— 31.055) 0.022**
Clinical variables (symptoms)

temperature >37.8° 0.364 (0.105-1.259) 0.11
dyspnea 1.067 (0.292-3.859) 0.928
cyanosis 1.056 (0.258-4.324) 0.94
Chest pain 1.109 (0.303-4.057) 0.876
pulse >80 1.313 (0.149-11.555) 0.806
SAP <120 0.8 (0.076-8.474) 0.853
SAP >120 1.077 (0.112-10.369) 0.949
respirations >20 1.25 (0.247-6.318) 0.787
SAPS 1.15(1.07-3.18) 0.039*
RTG finding

consolidation 1.091 (0.268-4.438) 0.903

Univariate Logostic regression analysis for prediction of lethal outcome in patients with influenza

Crude OR

variable 95% Cl for OR p value
Biochemical variables

leukocytes > 9 1.027 (0.304-3.474) 0.966
thrombocytes <140 2.0 (0.492-8.129) 0.333
thrombocytes > 250 0.737 (0.136-3.992) 0.723
glycemia > 6.3 1.891 (0.473-7.569) 0.368
urea> 8.3 5.89 (1.593-21.807) 0.008**
creatinine > 110 2.222 (0.627-7.87) 0.216
potassium < 3.5 0.429 (0.05-3.672) 0.492
potassium > 5.5 1.714 (0.306-9.599) 0.54
sodium < 135 0.653 (0.126-3.372) 0.611
sodium > 145 1.175 (0.216-6.388) 0.852
ALT >52 1.706 (0.457-6.362) 0.426
AST > 47 1.885 (0.552-6.431) 0.312
LDH > 618 3.152 (0.644-15.422) 0.156
CPK > 170 1.083 (0.32-3.655) 0.898
bilirubin > 17 1.05 (0.204-5.407) 0.953
bicarbonates 1.893 (0.583-6.653) 0.32

(OR =1.89 95% CI 1.091-11.432).

2.976).

The increase of SAPS score for one score
increases the chance of death in patients with
influenza by 1.2% (OR = 1.12 95% CI 1.01-
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Table 5

Multivariate Logistic regression analysis for prediction of lethal outcome in patients with influenza

variable Adjusted OR p value
95% CI for OR

Cardiovascular 2.024 (1.842-17.337) 0.014*

urea > 8.3 1.89 (1.091-11.432) 0.045*

SAPS score 1.12 (1.01-2.976) 0.048*

ROC analysis has demonstrated that the
combination of cardiovascular diseases, the
increased urea values and the SAPS score are a
good prognostic model of the lethal outcome.
The area under the ROC curve, that is, AUC
was 0.755, with 95% confidence interval from

0.587-0.923 suggesting that the probability of
combination of these two predictors for death
in influenza patients was 75.5%.

The global precision of this predictive
model to foresee the lethal outcome was 80%,
sensitivity 82%, and specificity 70%.

ROC Curve
1,0
0,8
0,6
>
=
=
=
172}
o
[5)
o) 0,4—
0,2
0.0 T T T T
0,0 0,2 0,4 0,6 0,8 1,0

1 - Specificity

Diagonal segments are produced by ties.

Figure 1 — ROC curve for the influence of cardiovascular diseases, urea and SAPS score in prediction of lethal
outcome from influenza

Discussion

The mortality rate of the hospitalized pa-
tients with severe influenza infection amounted
to 13.79% in our study. The percentage of le-
thality varies among published studies and it
ranges from 10% to extreme 59%, which cer-
tainly depends on the various conditions and
criteria according to which the patients are ana-
lyzed as well as on the criteria for admission to
intensive care units [13-15]. Thus, the study
performed in China showed that from 60 pa-
tients with severe form of influenza 44% were

treated at Intensive care unit and the lethality
was 14.7% [16].

There was no a significant difference re-
garding the mortality between male and female
patients in our study, although in most of the
studies the male sex was identified as a risk
factor associated with lethal outcome. [17, 18].
Our results have demonstrated that from the
total number of 12 lethal outcomes 5 or (16.1%)
were women and 7 (12.5%) were men. Our
study is similar to that conducted in Canada
where from the total number of 29 lethal out-
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comes, 27.6% were men, whereas 72.4% were
women [17]. The age had significant influence
on the disease outcome in our study. The mean
age of patients that died was 65.58 (p = 0.019).
The mortality was the highest in patients at the
age over 65 (27.2%). These results coincide
with almost all studies in the world that iden-
tify the old age as an important risk factor for
mortality in patients with influenza [19]. The
place of living of the patients was not signi-
ficant in relation to the outcome. Patients from
the rural environment exited as patients from
the urban environment, 22.2% vs 12.8%.

According to many studies the use of ne-
uraminidase inhibitor within 48 hours from the
beginning of the symptoms decreases the risk
of progression into a severe form and death of
patients with influenza. In addition, the guide-
lines of the WHO recommend early treatment
with oseltamivir for suspected influenza cases
and warn that delayed medical attention increa-
ses the mortality rate [20]. In our study, 89.6%
of patients did not use osaltamivir prior to ad-
mission, whereas only 10.35% of them used
this medication. In the first group the mortality
rate was 12.8% vs 22.2% in the second group
(p = 0.06). The answer probably lies in two im-
portant issues. The first one is the small group
of patients and the second one arises from the
existence of resistant forms of the virus [21, 22].

The results of our study have shown that
in the group of patients with severe influenza
without comorbidity the mortality rate was
9.09% whereas in the group of patients with
associated comorbid diseases the mortality rate
was higher than in the first one (15.38%) (p =
0.72). The analysis of identified associated chro-
nic conditions have shown that cardiovascular
diseases had significant influence on the outcome
from influenza (p = 0.011). While patients with
a negative history of cardiovascular comorbi-
dity yielded a mortality rate of 4.55%, the pa-
tients who did have cardiovascular disease pre-
sent, yielded a significantly higher mortality rate
of 23.26% [5].

All 87 patients with severe influenza in our
study had higher body temperature than 37.8°.
The mean body temperature between the group
of survived and deceased patients showed no
statistically significant correlation (38.7 + 0.7
vs 38.4+ 0.8) p = ns. The other clinical symp-

toms that were analyzed did not differ among
themselves in the group of survived patients
and those that died, although the latter group
complained on cough, dizziness, dyspnea and
chest pain [23-25].

In all of the patients where the diagnostic
protocol included chest radiologic procedures
in our study, the statistical analysis indicated
that 60% of patients that had diffuse bilateral
consolidation died contrary to 10.9% of pati-
ents who did not have this type of radiologic
finding (p = 0.017) [26].

Laboratory and biochemical analyses were
performed in patients on their admission to the
Clinic, 24 and 48 hours after admission. The
statistical analysis showed significantly decree-
sed values of erythrocyte the second day of the
hospitalization (p = 0.009), higher mean value
of sedimentation rate (p = 0.02) as well as
higher percentage of neutrophils in the group of
deceased patients opposite to the survived pati-
ents (p = 0.0005). In relation to the remaining
biochemical parameters the glycemia was with
higher values in the group of deceased patients
but statistical significance was confirmed only
48 hours after admission (p = 0.001). In all three
measurements the level of urea higher than 8.3
mmol/l was significantly more often in the group
of deceased patients (p = 0.007, p = 0.0027 and
p =0.017).

The creatinine level higher than 110
micromol/l demonstrated statistically signifi-
cant difference between the two groups only in
the period of 24 hours after hospitalization.
These findings correlate with most of the stu-
dies where the increased level of serum create-
nine was confirmed as a significant statistical
factor that had influence on the outcome.

With reference to the mean values of
bilirubin, CRP, ALAT, ASAT, CPK, LDH albu-
mins and total proteins analyzed on admission,
24 and 48 hours after admission, the following
parameters were statistically significant in the
group of patients who died: bilirubin 48 hours
after admission (p = 0.038), CRP after 24 and
48 hours (p = 0.01), p = 0.0004), ASAT after
24 hours (p = 0.006) albumins after 48 hours (p
= 0.019) and total proteins on admission, 24
and 48 hours (p = 0.007, p = 0.002 and p =
0,002). All these results are in agreement with
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a large number of studies that have analyzed
the lab-biochemistry parameters [14, 18, 19].
As independent predictors for lethal out-
come in patients with influenza, we have iden-
tified the following variables: cardiovascular
diseases (p = 0.014), urea levels higher than 8.3
(p = 0.045) and SAPS score (p = 0.048). Pati-
ents with influenza and cardiovascular diseases
had 2.024 times higher risk of death of influ-
enza compared to influenza patients without
history of cardiovascular comorbidity. The con-
fidence interval was 98%. Those patients that
had urea levels higher than 8.3 had 1.89 times
bigger chance for lethal outcome compared to
patients with normal values of urea. The
increase of SAPS score for one score raises the
risk of death in patients with influenza by 1.2%.

Conclusion

In our study the mortality rate was
13.9%. Cardiovascular diseases, the increased
urea level over 8.3 mmol/l and SAPS score
have been identified as independent variables,
which have predicted the outcome in patients
with severe influenza on the very admission to
the Clinic demonstrating precision of this pre-
dictive model of 80%.

The early identification of the outcome
predictors in patients with severe influenza will
ensure implementation of adequate medical
procedures, and also, it will contribute to decre-
asing the mortality of this disease.
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Pezume

DAKTOPU ACOLIUPAHU CO CMPTEH
HNCXOJ KAJ TAIIMEHTH CO TEHIKA
®OPMA HA UTHOJYEHIA

Mapuja L{BeranoBcka’, 380HK0 MH/IeHKOBUK',
Banepuja Kuposa-Ypomesuxk', Haup Jdemupu’,
Baarko IlBeTaHoBCcKH>

! Knunurka 3a nHGEKTUBHU 00siecTd 1 HeOpUIHH
coctojou, Knuanuku nenrap, Ckorje,

P. Makenonuja

2 Omrra 6oaHuna ,,Pemenuka“, Ckorje,

P. Maxkenonuja

Bogeo: Knuanukure maHugectanuuy Ha MH-
¢dyeHna ce OBIKAT BO AWjAaNa3oH O[] PEIaTHBHO
JIECHU ¥ CAaMOJIMMHUTHPAYKH PECITUPATOPHH MH(QEK-
UM JI0 TEIIKU KINHUYKA MaHU(PECTAIHA CO CUTHU-
¢ukanTeH MOpONIUTET U MopTanuTeT. [lo3HaBame-
TO Ha MPETUKTOPHUTE 33 CMPTEH HCXOX 01 MHQIIY-

€HIIa € O] MOCEeOHO 3HAaueHmE 3a JOHECYBame Ha-
BpEMEHA U NPaBIJIHA OJITyKa 32 COO/IBETCH TPETMaH.
Llen Ha oBaa cTymWja € Ja ce WACHTH(UKY-
BaaT (aKTOpUTE KOU YKa)KyBaaT Ha CMPTEH HCXO]
Kaj MaIUeHTHTe CO Temka ¢popMa Ha WHIyEHIIa.
Mamepujan u memoou: VcTpaxyBameTo €
MPOCIIEKTUBHO TPYMHO CIOpeAOeHO M € W3BEACHO
Ha YHHBEp3WTETCKAaTa KIMHHWKA 32 HHQEKTHBHH
6onectu Bo Ckomje, P. Makenonwnja, Bo iepuost of
1 janyapu 2012 no 1 janyapu 2015 roguna. Bo cry-
JjaTa ce BKIyYeHH BO3PACHH MAalMEHTH CO TEIIKa
(hopma Ha nH(DITYEHIIa KOW TTOHATAMY C€ MOeNICHU
Ha TpyNa NMpeXHWBEaHW W TPpyHa IOYMHATH TAIH-
enTy. [Ipy BKIydyBame BO CTyAMjaTa ce OCICIKESHU
nemorpadcku, KITMHUYKA 1 OMOXEMHUCKH TTOIATOIH.
Bapwujabnmute on yHMBapHjaHTHATa aHAINA3a KO TI0-
Ka)kaa 3HayajHa pa3jdKa BO OJHOC HA HUCXOAOT ce
yrnotpebeHr 3a W3paboTKa Ha MYJITHBapHjaHTHA
JIOTHCTUYKA PErpeCHBHA aHAJK3a 32 HCXOAOT KaKo
3aBucHH (akTopu. Co JOTHCTHYKATa perpecuja ce
JOOWEeHN HE3aBHCHH MPEIUKTOPH 33 CMPTEH HCXOJ
o] Tenika hopma Ha ce30HCKa HH(ITyEHIIa.
Pezynmamu: Bo ctynujara 6ea BkiydeHn 87
NalyueHTH co Temka (opma Ha KIMHWUYKA U Ja-
0opaTopHCKH TOTBpJiIcHA CE30HCKAa HHQIyCHIIa.
BonauTe Gea mogeneHu BO IBE TPYIH: MPEKHUBEAHH
(1 =75) u nounnaru (1 = 12). BkynHara cMpTHOCT
usHecyBaie 13,79%. MynTuBapujaHTHaTa aHaNM3a
IpU TIPUEMOT TH U3/IBOM KapAMOJOIIKUTE KOMOP-
oumurerHu Oosectu (m = 0,014), BpenHocTUTE Ha
ypea mosucoku ox 8,3 Y/JI (n = 0,045) u CAIIC
ckopoT (m = 0,048) kako HE3aBUCHH TOKa3aTeln
KOM TO MpeJBHIyBaaT HCXOIOT Kaj OONHUTE CO
temka nHGIyeHna. [lanuenture co uHQIyeHIA |
KapAuoNomKy 3abomyBama mMaat 3a 2,024 matu
norojyieMa IaHca 3a CMpT oJ MH(]IyeHIa, KoMma-
pUpaHO CO MAalMeHTHTe co WHQIyeHna 0e3 UCTOo-
puja 3a kapauonomku komopounuter (OR = 2,024
95% CI 1,842 — 17.337). Ilanenture co Bpea-
HOCTH Ha ypea Bo cepyMm mnosucoku on 8,3 U/L
rMaa 3a 1.89 maTtu morosema IaHca 3a €r3UTHPabE,
KOMIIApHPaHO CO TAIMEHTUTE CO HOPMAJIHU Bpe/l-
Hoctu (OR = 1,89 95% CI 1.091 — 11,432). 3roue-
myBameTo Ha CAIIC-ckopoT 3a eeH cKop ja 3roiie-
MyBa IIaHcaTa 3a CMPT Kaj HalMeHTUTe cO UHMIY-
erna 3a 1,2% (OR = 1,12 95% CI 1.01 — 2,976).
ROC-ananu3ata mokaxa JeKa KapaHOJIOII-
KuTe 3a00yBama, NOKaYeH! BPEIHOCTH Ha ypea H
CAIIC ckopoT Kako KOMOHMHaIMja MpeTCTaByBaat
CUTYpeH NPOTHOCTHYKU MOJIEN 32 JIETaJeH HCXOJ.
I'mobGanaHaTta TOYHOCT HA OBOj MPEAUKTHBEH MOJEI
Jla TIpeIBUIM JieTaldeH ucxona uzHecyBa 80%, ceH-
3uTUBHOCTA € 82%, crienuduanocrta e 70%.
3axnywok: Kapnuonomrkure 3a001yBama, 1mo-
KaueHUTE BPEIHOCTH Ha ypea Haa 8,3 MMOJ/IT U
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CAIIC-ckopoT ce He3aBHUCHH IPEAUKTOPH 3a CMp-
TEH UCXOJ Kaj Temka nHdyeHna. Panata naenrn-
¢uKanMja Ha MOKa3aTenuTe Ha UCXOAOT Kaj OOTHH-
T€ CO Temlka WHGIyeHIa K€ OBO3MOXH HMIIIEMEH-
Talyja Ha aJeKBATHU MEIUIIMHCKH MOCTANKd U Ke

MpHJOHECEe 332 HaMalyBamkbe Ha MOPTAIUTETOT Ha
OoxHMTE co Temka (hopMa Ha ce30HCKa MH(ITyeHIIa.

Kayuynu 300poBu: Temka WHGMIySHIA, NPEAUKTOPH,
CMPTEH HCXOJ
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Abstract

Background: The minimal effective analgesic concentration of opioids required for satisfactory
analgesia may differ significantly among the patients. Genetic factors may contribute to the variable
response to opioids by affecting their pharmacokinetics or pharmacodynamics.

Methods: Ninety nine patients undergoing abdominal surgery with colorectal anastomosis because of
colorectal carcinoma were enrolled in the present study. C34535T was genotyped in all subjects and
the patients were divided into three groups according to their genotype: CC-wild type homozygous,
CT-mutant heterozygous and TT-mutant homozygous. Intravenous fentanyl, patient controlled
analgesia was provided postoperatively for pain control in the first 24 hour after surgery. Opioid
consumption, pain scores and the adverse side effects were evaluated.

Results: Our main result is that the patients in the CC genotype group consumed significantly more
fentanyl (375.0 ug + 43.1) than the patients in the TT group (295.0 ug £49.1) and the CT (356.4 ug
+ 41.8) group in the treatment of postoperative pain. The patients in the TT group had lower VAS
scores at 6h, 12h, 18 h and 24h postoperatively. There were no significant differences in the side
effects among the three groups regarding the vomiting and the sedation score. The patients in the TT
group had more frequently nausea score 1, than the patients in the other two groups.

Conclusion: Our study indicates that the C3435T SNPs of the ABCB1 gene is associated with
differences in the opioid sensitivity. The ABCB1 polymorphism may serve as an important genetic
predictor to guide the acute pain therapy in postoperative patients.

Keywords: Fentanyl, ABCBI1, Postoperative analgesia

(BMI), renal or liver functions. However, as each
patient often responds differently to specific opi-

Introduction
Opioids are generally considered as the

first line therapy for patients with moderate to
severe postoperative pain. The dose of opioids
required to achieve sufficient postoperative pain
relief is highly variable among patients. The
inter-individual variations in response to opioids
can partly be attributed to age, gender, weight

oids, providing adequate analgesia for indivi-
dual patients without concomitant development
of adverse effects is still a major challenge.
Each patient may respond differently to
specific different opioids. There still exists a
need to sort out the multiple explanations for
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some variability encountered with the human
responses to opioids. The minimal effective anal-
gesic concentration of opioids required for satis-
factory analgesia may considerably vary among
the patients [1]. Genetic factors may contribute
to the variable response to opioids by affecting
their pharmacokinetics (drug metabolizing enzy-
mes and transporters) or pharmacodynamics
(receptor and signal transduction).

Drug transporters are important structural
proteins that can influence the absorption, distri-
bution and elimination of opioids [2]. In the
gastrointestinal tract and hepatocytes they have
the ability to influence the bioavailability of the
orally administrated opioids by restricting or
facilitating the intestinal absorption and facili-
tating presystemic biliary elimination [3, 4]. In
particular, the transporter expression at the
blood—brain barrier has the potential to signifi-
cantly influence the clinical efficacy and safety
of opioids, whose major site of action lies wi-
thin the central nervous system [2]. Both efflux
and uptake carrier systems have been implica-
ted in the transport of opioids (drugs and pepti-
des), with multiple transporters often function-
ning in concert to facilitate the efficient transfer
of substrates across biological membranes. The
2 major families of drug transporters of rele-
vance to opioid pharmacokinetics are the ATP
binding cassette (ABC) superfamily of efflux
transporters, and the solute carrier (SLC) super-
family of influx transporters. The ABC super-
family of efflux transporter consist of nearly 50
known human members divided in 7 sub-fami-
lies. The most characteristic of the ABC tran-
sporters is the ABCB1 MDRI, P — glycolpro-
tein (P-gp) efflux transporter which functions
at the capillary endothelial cells of the blood
brain barrier (with the ABCC family being less
well studied). Opioid induced analgesia is in-
creased and prolonged in mice lacking P g-p.
Morphine, methadone, loperamide, and fentanyl
have all been confirmed as P-gp substrates [1].

The most investigated of the common
ABCBI genetic polymorphisms is the non-sy-
nonymous exon 26 SNP, C3434T, which is ob-
served with a frequency of 50-60% in Cauca-
sians, 40-50% in Asians, and 10-30% in Afri-
cans. [5-8]. There was a significant relation-
ship between 3435 genotype and the extent of
loperamide miotic effects following p-gp inhi-
bition by quinidine [1].

The ABCBI gene is composed of 28 exons
ranging in size from 49 to 299 base pairs, enco-

ding an mRNA of 4.5 kb. The most common
polymorphisms found in ABCBI are 1236C > T,
2677 G > T/A/C, and 3435C > T. It has been
suggested that the genetic variations in ABCB1
could be a cause of inter-individual differences
in drug response [9]. In this study we investiga-
ted the C3435T Single Nucleotide Polymorph-
isms — SNPs of ABCB1 where C > T. Thus, the
major allele is CC, the heterozygous minor allele
is CT and homozygous minor allele is TT.

The aim of the study is to evaluate the
association between C3435T and the opioid
consumption in the acute postoperative period
in patients who have undergone abdominal sur-
gery with colorectal anastomosis. Additionally,
we explored the association between C3435T
and the opioid side effects in the acute postope-
rative period in the same population.

Methods

Study subjects and analgesia

This was a prospective study approved
by the institutional Ethics Committee (No 03-
6608/2). A signed informed consent was obtai-
ned from all patients. Between July 2013 and
February 2016, 100 patients with the American
Society of Anesthesiologist physical status of I-
[T aged 35-75 years, and undergoing abdomi-
nal surgery with colorectal anastomosis because
of colorectal carcinoma, were enrolled in the
present study. The main exclusion criteria in-
cluded liver and renal disease, history of chro-
nic pain, severe cardiovascular disease, diabe-
tes mellitus, psychiatric disorders, pregnancy,
lactation, allergy to opioids, unwillingness to
cooperate in the pain assessment, and admini-
stration of non-steroidal anti-inflammatory anal-
getics and/or opioids one week before surgery.
All patients underwent surgery under combined
general/epidural anesthesia.

After recovering from anesthesia, all pa-
tients received fentanyl by intravenous patient-
controlled analgesia (PCA) using a PCA pump
containing 100 ml saline 0.9%, 1 mg fentanyl.
The PCA pump was programmed to give a 20
ug bolus (2 ml) of solution with 5-min lockout
time, 5 pg.h™' fentanyl background infusion and
maximum 145 pg.h™ [10]. The delivered fenta-
nyl dose was automatically recorded by the
pump. Nausea and vomiting following abdomi-
nal surgery are common, therefore all patients
were intravenously administered 30 mg meto-
clopramide divided into three doses. The pati-
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ents were monitored closely to prevent fentanyl
overdose (pulse oxygen saturation, heart rate
and noninvasive blood pressure).

Pain at rest was assessed using 10 cm
VAS with a range 0-10, with no pain as zero
and the worst possible pain as ten. Successful
analgesia was defined as a postoperative VAS
pain score < 3. The side effects were recorded
every 6 h after completion of the operation, i.e.
at 6, 12, 18 and 24 h. Patients rated their nausea
on a four-point scale (0-no nausea; 1-mild nau-
sea, 2-moderate nausea; 3-severe nausea). Vo-
miting was assessed as events occurring in the
first 24 h. Sedation was assessed using Ramsay
sedation score (0 awake, 6 unresponsive to a
strong, painful stimuli). [11-13].

Statistical analysis

The statistical data processing was done
in the statistical program SPSS 17 for Win-
dows. The testing of normality in the distribution
of the data was used Kolmogorov-Smirnov and
Shapiro-Wilk's W test. Categorical traits displa-
yed by absolute and relative representation with
quantitative traits mean, SD. For comparison of
the three genotypes in relation to the variables
analyzed were used the Chi-square test, Fisher
exact test, Student’s t test, One-way analysis of
variance (post hoc Bonferroni test). The correla-
tion between the consumption of fentanyl with
age and duration of operative intervention was
analyzed with the Pearson’s coefficient of linear
regression. Concerning the level of significance
or importance, the value of p < 0.05 was taken, a
significant higher value than p <0.01.

Genotyping

Venous blood samples (2 ml) were col-
lected from all patients in the study. Genomic
DNA was extracted from whole blood using
SaMag Blood DNA Extraction Kit (Sacace
Biotechnologies, Como, Italy) on an automatic
DNA extractor (SaMag — 12 System, Sacace
Biotechnologies, Como, Italy) according to the
manufacturer’s provided protocol. The quantity
and quality of the extracted genomic DNA was
determined using NanoDrop 2000 spectropho-
tometer (Thermo Scientific, USA) with measu-
rements performed at 260 and 280 nm. The
ABCBI1 (C3435T (rs1045642) polymorphism
was genotyped using a TagMan® Drug meta-
bolism genotyping assay (ID C 7586657 20,
Applied biosystems, Life Technologies, USA).
Amplification reactions were performed in a
total volume of 25 uL containing 20 ng geno-
mic DNA, 12.5 uLL 2 x Tagman Universal PCR

Master Mix and 1.25 pL 20 x Drug Metabo-
lism Genotyping Assay Mix. Thermal cycling
was performed according to the manufacturer’s
recommended protocols using a Stratagene
MX3005P real-time PCR system (Agilent Tech-
nologies). Both positive and negative controls
were included in every genotyping assay.

Results

Out of 100 patients, one did not complete
the procedure and was excluded due to prob-
lems with DNA isolation. Patients were divi-
ded into CC, CT and TT groups after genoty-
ping. Among the remaining 99 subjects, there
were 28 wild type homozygotes (CC), 45 hete-
rozygotes (CT), and 26 mutant homozygotes
(TT). (Table 1). There were no significant dif-
ferences in the demographic characteristics
among the three genotype groups with regard
to sex, age, weight, height, duration of surgery
and ASA score (Table 2). In the remaining 99
patients, there were no PCA device failures and
no intolerable opioid side effects. There was
significant differences in VAS scores between
CC and TT groups, and CT and TT. VAS sco-
res 6 h after surgery were CC 4.39 + 13; CT
3.64 + 1.3 and 2.1 = 92.0 for TT genotype group.
VAS scores 12h after surgery were 3.18 = 0.18
in group CC, 3.0 £ 0.7 CT, and 1.73 £ 1.2 for
group TT. After 18 h VAS scores for three
groups were 2.61 £ 0.6 CC; 2.2 £ 0.7 in group
CT and 1.54 £ 0.9 in group TT. VAS scores 24 h
postoperatively for three groups were 1.82 + 0.9
for CC group; 1.56 £ 0.7 among the patients in
CT group, and 1.08 = 0.8 for TT group (Table 3).
There were no significant differences in side
effects among the three groups regarding vomi-
ting and sedation score. The patients in the TT
group had more frequently nausea score 1 than
the patients in the other two groups (Table 4).
The patients in the CC group consumed sig-
nificantly more fentanyl (375.0 ug + 43.1) than
the patients in the TT group (295.0 pug + 49.1)
and CT (356.4 pg £+ 41.8) group (Table 5).

Table 1
Genotype distribution of ABCB1 (C3435) in 99 patients

ABCBI N (%)
CC 28 (28.28)
CT 45 (45.45)
TT 26 (26.26)
All 99 (100)

CC, wild type homozygous; CT, mutant heterozygous;
TT mutant homozygous
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Table 2
Demographic and clinical characteristics of ABCBI genotype groups
Characteristics ABCBI1 CC ABCBI1 CT ABCBI TT p value
(n=28) (n=45) (n=26)
Sex n(%)
Male n =59 17 (60.71) 26 (57.78) 16 (61.54) p=109
Female n =40 11 (39.29) 19 (42.22) 10 (38.46)
Age, years
(mean + SD) 60.18 9.9 60.2+9.7 56.12 + 8.7 °p =018
Height (cm)
(mean + SD) 170.36 = 8.4 171.09 £ 8.6 171.19+£6.0 °p =091
Weight (kg)
(mean + SD) 71.36 +12.7 74.84 £ 12.6 77.58 £10.6 *p =017
ASA n(%)
1 6(21.43) 6 (13.33) 4 (15.38)
2 20 (71.43) 39 (86.67) 19 (73.08) ‘0.14
3 2(7.14) 0 3 (11.54)
Duration of surgery (min)
(mean + SD) 186.25 +34.2 198.56 + 38.6 191.15 +35.5 °p =036

Continuous variables expressed as mean + standard deviation.
%(Chi-square test) °(Analysis of Variance) °(Fisher exact test)
ASA — American Society of Anesthesiologists

Table 3

ABCBI1 C3435T polymorphism and postoperative pain in 6h, 12 h, 18h and 24 h postoperatively

Characteristics ABCBI CC ABCBI1 CT ABCBI TT p value
(n=28) (n =45) (n=26)

VAS (6h)

(mean + SD) 439+13 3.64+1.3 2.19+2.0 °p = 0000003 **

VAS (12h)

(mean + SD) 3.18+0.8 3.0+0.7 1.73+1.2 °p <0001

VAS (18h)

(mean + SD) 2.61+0.6 22+0.7 1.54+0.9 °p = 0000001 **

VAS (24h)

(mean + SD) 1.82+0.9 1.56 + 0.7 1.08 + 0.8 °p = 00023 **

X3

o

Post hoc analysis Bonferroni. VAS (6h) 18cs3 p =0.00011** 2vs3 p = 0.0006** VAS (12h) 18c3 p =0.0001**
2vs3 p=0.0001** VAS (18h) 18c3 p = 0.0001** 2vs3 p = 0.0007** VAS (24h) 1Bc3 p=0.0018**

2vs3 p =0.035 **p < 0.05 **p <0.01

VAS — visual analogue scale

R/
0.0

X3

o

R/
0.0

27 \

VAS (6h) VAS (12h) VAS (18h) VAS (24h)

—e—CC —=—CT ——TT|

Fig. 1 — Pain assessment by visual analogue scale (VAS). VAS (mean+ standard deviation) was recorded at 6h, 12 h,
18h and 24 h after the completion of the operation in three genotype groups CC, CT and TT. CC, wild type
homozygous,; CT, mutant heterozygous,; TT mutant homozygous
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Table 4

Side-effects of fentanyl delivered via patient-controlled analgesia (PCA) for patients receiving PCA,
in three genotype groups

Characteristics ABCBI1 CC ABCBI1 CT ABCBI TT p value
(n=28) (n=45) (n=26)

Nausea — n (%)

0 24 (85.71) 43 (95.56) 18 (69.23) €0.014

1 3(10.71) 2 (4.44) 4 (15.38)

2 1(3.57) 0 4 (15.38)

Vomiting — n (%)

0 27 (96.43) 44 (97.78) 25 (96.15) ‘10

1 1(3.57) 1(2.22) 1(3.85)

Sedation — n (%)

0 28 (100) 43 (95.56) 23 (88.46) €0.12

1 0 2 (4.44) 3(11.54)

¢ (Fisher exact test)

CC, wild type homozygous; CT, mutant heterozygous; TT mutant homozygous.
Patients rated their nausea using a four —point scale (0, no nausea; 1, mild nausea; 2, moderate nausea; 3 severe
nausea). Vomiting was assessed as events occurring in 24 h. Sedation was assessed using the Ramsey sedation score

(0, awake; 6 unresponsive to strong painful stimuli).

Table 5
Postoperative consumption of fentanyl (ug) in three genotype groups
ABCBI1 CC ABCBI1 CT ABCBI TT
Characteristics (n = 28) (n = 45) (n = 26) p value
Postoperative consumption of fentanyl (ug)
(mean + SD) 375,0+43.1 356,4 +41.8 295,0+49.1 ®p < 0.0001

Post hoc analysis Bonferroni **p < 0.01

Discussion

Our main result is that, in Macedonian
patients who underwent abdominal surgery with
colorectal anastomosis due to colorectal carci-
noma, subjects with ABCB1 3435T allele (TT
mutant type homozygous) received less fenta-
nyl in the early postoperative period and had
lower VAS scores. According to our results
subjects in this group are “good respondent” to
fentanyl, while patients in the CC group (wild
type homozygous) are “bad respondent”. The
subjects in the CT group (mutant heterozygous)
are “moderate respondents”. This provides sup-
port for potential use of genetic data in predic-
ting the fentanyl doses for adequate postopera-
tive pain control. Some evidence suggests that
other variables (e.g., age, sex and type of sur-
gery) may also influence the postoperative pain
[14—15]. There are conflicting results in litera-
ture regarding the influence of SNPs in ABCB1
gene on both, effects and side effects of opioids.
It has been suggested that the TT carriers of

C3435T were good respondents to morphine
while those with CC or CT were moderate res-
pondents. It has been speculated that the ab-
sorption of morphine is reduced in the CC
carriers due to the effective efflux by P-gp in
gut and/or through the blood brain barrier and
consequently reducing the bioavailability of
morphine for the receptors in brain. Conversely
the TT carriers with abnormal function of P-gp
should have a higher concentration of morphi-
ne [16]. The C3435T ABCBI1 SNP has recently
been associated with a different need for mor-
phine in humans. Meineke et al. showed that
patients carrying the TT genotype of the C3435T
ABCB1 SNP, associated in other tissues with
lower P-gp expression, had higher morphine
cerebrospinal fluid concentrations than patients
carrying the wild type C allele, associated with
higher P-gp expression. These pharmacogene-
tics data obtained in humans are consistent with
the involvement of P-gp in morphine brain dis-
position [17]. Age and prior use of psychotro-
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pic agents are associated with postoperative
morphine dose requirements. Whether ABCB1
polymorphisms might predict morphine side
effects remains to be determined [18]. Previous
investigations have observed that opioids are
the substrates for P-gp involved in drugs cel-
lular membrane permeability, disposition, and
therefore analgesia effect in CNS [19]. In the
study of Gong et al., they failed to reveal any sig-
nificant difference in 24 h opioids doses among
the subjects carrying various ABCB1 C3435T
phenotypes in patients with cancer pain. Howe-
ver, when they measured using weight-surface
area-adjusted-24h-opioids doses instead, TT ho-
mozygotes tended to require significantly lower
opioids intake dosage than CC/CT carriers. [20].
In the study of Candiotti et al. where C3435T
was genotyped in 152 patients undergoing a
nephrectomy, authors found an association bet-
ween the ABCB1 polymorphism (C3435T) and
inter individual variations in opioid consump-
tion in the acute postoperative period after neph-
rectomy. Analyzing the pain scores from 24-hour
postoperative period, they observed that the CC
genotype demonstrated the highest numerical
pain score, the CT group an intermediate score,
and the TT genotype the lowest. The same trend
was observed in the 6 and 12 hour postopera-
tive pain scores [21]. It has been reported that
variants in ABCB1 are associated with the cen-
tral side effects of opioids such as sedation,
confusion, and hallucination in chronic cancer
patients [2]. In our study we didn’t find associa-
tion between genetic polymorphisms of ABCB1
C3435T SNP and opioids side effects: vomi-
ting and sedation. Patients in the TT genotype
group had more frequently nausea score 2 than
CC and CT group. Coulbault et al. suggested
that ABCB1 polymorphisms could predict the
side effects of morphine remains to be deter-
mined [18]. In the study of Candiotti et al. the
authors also investigated a possible correlation
between morphine related side effects (sympto-
matic nausea/vomiting) and the ABCBI gene
SNP. Their data showed that the CC genotype
demonstrated the numerically lowest usage of
emesis medication, the CT genotype demonstra-
ted intermediate usage levels, and the TT geno-
types showed the highest usage, but there were
no statistically significant differences among the
three genotype groups for emesis medications
usage at 24 hours after surgery [21]. Wallden et
al. also considered that the genetic polymer-
phism does not explain the nausea and vomi-

ting caused by fentanyl. However, they found
that the incidence of nausea and vomiting was
higher in patients with inhibit gastric motility.
This finding provides another explanation for
postoperative nausea and vomiting, namely this
may be associated with the opioid-induced chan-
ges in gastric motility [22].

Our study has some limitations. This was
strictly a gene association study trial and as such
opioid levels were not measured in the CNS or
blood. Additionally, the study only enrolled pa-
tients undergoing abdominal surgery which is
very painful. Secondly, the mixed gender study
population may have increased variability in
postoperative fentanyl requirements, although
no statistically significant differences in gender
were found between the different genotypes. In
addition, only one gene polymorphism was ana-
lyzed, leaving a number of gens with functional
significance to be assessed in future studies.

Conclusion

Our study indicates that the C3435T
single nucleotide polymorphism of the ABCBI1
gene is associated with differences in post-
operative opioid consumption in patients who
underwent abdominal surgery with colorectal
anastomosis. The ABCB1 polymorphism may
serve as a genetic predictor to guide acute pain
therapy in postoperative patients.
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Boseo: MunumanHata epeKkTHBHA KOHIICH-
Tpalfja Ha ONTMOUJICH AHAITETHK MOXKE 3HAYUTEITHO
Jla ce pasNiKyBa MOMery MalueHTHTe. | eHeTCKuTe
(dakTopu KoM BiHjaar Bp3 (hapMaKOKMHETHKATa U
(bapMakoUHAMUKATa HA OMHOUJHUTE AHAITCTHIIN
MOJKe J]a MTPHUJIOHECAT 3a pa3jInyHATa OCETIIMBOCT Ha
ONMOUIHUTE aHAITCTHIIH.

layueniuu u meinogu: Bo cryamjara Oea
BKJIy4eHHU 99 manueHTu onepupaHu oj KOJOpeKTa-
neH kapuuHoM. Kaj cure nammeHtn Oelne 3eMeHa
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BeHcKa kpB 3a JIHK-m3omanmja u reHoTummsanmja
Ha C3435T on ABCBI1 renot. Criopen TeHOTHUIIOT,
naiueHTuTe 6ea mojeneHu Bo tpu rpymu: CC-xo-
MO3UTOTH cO nuB TN anenu, CT-xeTepo3uroTu co
MyTaHTHU anead U TT-XxOMO3UroTu co MyTaHTHH
anenu. Kaj cuTe manmeHTH MOCTONEpaTHBHO Oerie
nmaneH (entanmn Ha PCA-mymna (patient controlled
analgesia). CtereHOT Ha OOJKa, MOTPOITyBadKaTa
Ha (EHTAHWJ M HecakaHWTe eQeKTH Oea KOpesH-
paHu co pe3yNTaTHTEe O]l TeHETCKa aHaIn3a.
Pesyninaiuu: Tartmentute co reHotun CC KoH-
cyMupale 3HauuTeaHo nmoBeke dhentanun (375,0 pug
+43,1), on nmatmentute Bo TT reHorunckara rpymna
(295,0 pg + 49,1) u CT-rpynara (356,4 pg + 41,8)
BO TPETMaHOT Ha TocToreparnBHa Oonka. [larm-
enrute Bo TT-rpynara uMaa HOHHU30K CTENEH Ha 0oJI-
Ka criopen VAS-ckanata no 6 vaca, 12 yaca, 18 yaca

u 24 gaca 1o omepanuja. Hema 3HauajHU pa3IuKu
BO HecakaHU e()EeKTH Kaj TPUTE TCHOTHIICKH TPYITH
BO OJTHOC Ha WHIIMCHIIA HA ITOCTOIIEPATUBHO MOBpa-
kame u cenanyja. [larmmentute Bo rpynara TT numa-
JIe TIOYECTO TaJICkhe CTereH 1, 3a pasiuka oJ1 Malu-
SHTHTE BO JPYTHUTE JIBE TPYTIH.

3axnyuok: Hamata crynvja TOKakyBa JeKa
nosmmmopdusmute Ha C3435T ox renor ABCBI ce
MOBP3aHU CO PA3IMKUTE BO CTEIEHOT Ha OOJiKa U
MOTpOIITyBaykaTa Ha ()EHTAHWJ Kaj MAlUeHTH KOU
Owie orepupaHu Of KOJOPEKTalIeH KapIuHoM. [ e-
HeTckuoT nonumopduzam Ha C3435T moxe na mo-
CIIy’)KH KaKO Ba)XCH TCHETCKU MPEIUKTOP MPH TPET-
MaH Ha [TOCTOTIepaTUBHA 0OJIKa.

Kayunu 300poBu: ¢enranmwi, ABCBI1, nocroneparus-
Ha aHaJTre3uja
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Abstract

The aim of this study was to identify the participations of the serum coagulations and fibrinolysis
factors that contribute to the differential diagnosis of the patients with community-acquired pneu-
monia (CAP) without effusion, uncomplicated parapneumonic effusion (UCPPE) and complicated
parapneumonic effusion (CPPE).

The coagulations system is fundamental for the maintenance of homeostasis, and contributes to the
inflammatory process responsible for CAP and the parapneumonic effusion. The factors of coagu-
lations and fibrinolysis participate in the cellular proliferation and migration as in the synthesis of the
inflammatory mediators.

We evaluated the laboratory profile of coagulations and fibrinolysis in the serum of 148 patients with
CAP without effusion, 50 with UCPPE and 44 with CPPE. We determined the test of the coagulation
cascade which measures the time elapsed from the activation of the coagulation cascade at different
points to the fibrin generation. As a consequence, there is an activation of the fibrinolytic system
with the increased D- dimer levels measured in the plasma in the three groups.

The patients were with mean age + SD (53,82 + 17,5) min — max 18-93 years. A significantly higher
number of thrombocytes was in the group with CPPE with median 412 x 10%L (rank 323-513 x
10%/L). The extended activation of the prothrombin time (aPTT) was significantly higher in the same
group of patients with median of 32 sec. (rank 30-35 sec). The mean D-dimer plasma level was
3266,5 + 1292,3 ng/ml in patients with CPPE, in CAP without effusion 1646,6 + 1204 ng/ml and in
UCPPE 1422,9 + 970 ng/ml.

The coagulations system and the fibrinolysis play important role in the development and patho-
physiology of CAP and the parapneumonic effusions.

Keywords: coagulation factors, fibrinolysis, community-acquired pneumonia (CAP), parapneumonic effusion,

uncomplicated parapnemonic effusion, complicated parapneumonic effusion, D-dimer

Introduction cular coagulation [3, 4]. The relevance of the

Community-acquired pneumonia (CAP)
is one of the leading cause of sepsis and death
from infectious disease [1, 2]. In the recent
years, attention has tuned to other events in the
host response to bacterial challenge, notably the
coagulation activation [2]. The acute lung injury
is associated with both vascular and extravas-

interaction between the coagulation and inflam-
mation as a response to the severe infection, in
its most extreme form manifests as dissemina-
ted intravascular coagulation (DIC) and mul-
tiple organ failure, and is becoming increasin-
gly clear [5]. It is assumed that there is an exp-
lanation about the epidemiologic link between
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infection and the higher risk of death, particu-
larly due to acute cardiovascular events [6]. The
activation of the host response to infection may
persist at hospital discharge when patients appear
to have recovered clinically from the infection,
and it increases the risk of acute deteriorations
of the cardiovascular disease and subsequent
death [1, 6]. During an acute infection, the acti-
vation of the hemostatic system leads to a
prothrombotic state [6]. Abnormalities are com-
mon even during less severe infection [1, 6].
The factors of coagulations and fibrinolysis par-
ticipate in the cellular proliferation and migra-
tion as in the synthesis of the inflammatory
mediators.

Parapneumonic effusion occurs in 20 to
40% of patients who are hospitalized with pne-
umonia like most common complication [7].
The mortality rate in patients with parapneu-
monic effusion is higher than that in patients
with pneumonia without a parapneumonic effu-
sion [7, 8]. The evolution of the parapneumo-
nic effusion can be divided into three stages
that represent a continuous spectrum [7, 9]. There
is: the uncomplicated parapneumonic effusion
(UPPE) depending on how sterile the exudative
pleural effusion is, followed by a treatment with
antibiotic alone [7, 8]. Less become secondarily
infected (complicated parapneumonic effusion)
(CPPE), and sometimes it requires a drainage
in order to be resolved [8]. Bacterial metabo-
lism and neutrophil phagocytosis in the pleural
space lead to lactic acid production and increased
glucose utilization. [8, 9]. The ongoing infection
eventually leads to the accumulation of pus in
the pleural space (empyema). After a variable
time interval, the pleural infection enters an “or-
ganizing” stage characterized by fibroblast pro-
liferation and the development of solid fibrous
peel. This inhibit lung re-expansion usually ne-
cessitates surgical thoracotomy and décorticati-
on [8, 10]. The development of infection is asso-
ciated with activation of the coagulation cascade
and inhibition of fibrinolysis within the pleural
space [10]. The coagulation system, when chro-
nically activated and in the presence of an in-
flammatory state, can generate adverse effects
such as chronic relies of procoagulant factors
(e.g., tissue factor), cellular activation (adhesion
molecules), protein modulation (transformation
of fibrinogen into fibrin), and even histological
changes promoted by cytokines [11].

D-dimer is a metabolic substance produ-
ced during the catabolization of fibrin by plas-
min and they are fibrin degradation products
[1, 2, 11, 12]. D-dimer levels have shown dis-
orders that trigger fibrin production and cata-
bolization; these disorders include pulmonary
emboli (PE), deep vein thrombosis (DVT), solid
tumors, leukemia, severe infection, trauma or
post-operative state, pregnancy, congestive heart
failure etc. [1, 12].

In order to recognize the contribution of
the coagulation system to the differential diag-
nosis of patients with CAP without parapneu-
monic effusion and with parapneumonic effu-
sion, we evaluated the laboratory profiles of the
coagulations and the D- dimmer.

Materials and methods

We analyzed the laboratory profile of co-
agulations and fibrinolysis in the serum of 148
patients with CAP without effusion, 50 with
UCPPE and 44 with CPPE. The patients were
diagnosed and treated at the University Infec-
tious Diseases Clinic, Faculty of Medicine,
Skopje, at the Department of Respiratory Dise-
ases in the period from September 2011 to June
2015. Individuals were excluded from the study
because of the cancer and malignant effusion,
transudate effusion, vasculitis or sickle-cell ane-
mia, pregnancy, pulmonary emboli (PE), youn-
ger than 18 years of age and thromboembolic
diseases.

The demographic characteristics, the phy-
sical examination findings and the laboratory
findings (sedimentation, thrombocytes (plate-
lets), leucocytes, hemoglobin, hematocrit, glu-
cose, sodium, potassium, urea, C-reactive pro-
tein (CRP), lactate- dehydrogenases (LHD), al-
bumin and total protein) and the microbiolo-
gical findings of all study participants were
monitored regularly. Initial lung X-rays were
taken for all patients at the Institute of Radio-
logy, Medical Faculty in Skopje. After the
admission all the patients underwent an ultra-
sound of the pleura and lung with a three-
dimensional echo at the University Infectious
Diseases Clinic for diagnosis of the pleural
effusions and implementation of the diagnostic
thoracentesis if the size of effusion was more
than 10 mm. After the verification of pneumo-
nia and pleural effusion, the distinction bet-
ween the transudate and exudate was done
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according to Light’s criteria. Exudative pleural
effusion is one that meets at least one of the
criteria of Light. It is a transudate if the effu-
sion meets all three criteria at the same time (1.
To have intercourse protein p/s below 0.5, 2.
Intercourse LDH p/s below 0.6 and 3. LDH in
pleural fluid under 282 U/L which is the lowest
limit in our laboratory. The exudative pleural
effusion according to the evolution and on the
basis of the pH, glucose and LDH value in the
pleural fluid is divided into: — Uncomplicated
parapneumonic effusions: pH > 7.2, glucose >
60 mg/dl, LDH < 1000UI/ml; — Complicated
parapneumonic effusions: pH < 7.2, glucose <
60 mg/dl, LDH >/= 1000 Ul/ml.

The blood sample for coagulations and
fibrinolysis factors were taken from the antecu-
bital vein with an injector and placed into citrated
tube (with sodium citrate anticoagulant, 3.2%)
and transported immediately to the Institute of
Transfusion Medicine, Faculty of Medicine in
Skopje, where it was evaluated with the quantita-
tive latex coagulation method. We determined
the number of Tr (normal value 150-250 x 10°),
activation prothrombin time (aPTT), prothrombin
time (PT) and thrombin time (TT). Also, the
value of the D-dimmer in the three patients
groups was measured. The plasma D-dimer level
over 500 ng/ml were considered to be high.
Maximum value of D- dimer is 4,500 ng/ml.

Statistical analysis

The statistical analysis was conducted
using SPSS 17 for Windows. The testing of the
normality in the distribution of the data was
done using the Kolmogorov-Smirnov and Sha-
piro-Wilk's W test. The categorical traits were
displayed by the absolute and relative represen-
tation with quantitative traits mean, SD, me-
dian, minimum, maximum, 25-75 percentiles.
For the comparison of the three groups of sub-
jects in relation to the analyzed variables were
used the Kruskal-Wallis ANOVA and Mann-
Whitney U test (Z). As level of significance or
importance was taken the value of p < 0.05, a
significantly higher value than p < 0.01.

Results

In the three group of patients the majority
were the male patients (58.11%, 58%, 61.36%)
consequently. The difference in the distribution
of patients with CAP without effusion, UCPPE
and CPPE in terms of their sex was insignifi-
cant (p = 0.9). The mean age of patients only
with CAP was 54.58 + 17.5 years, in UCPPE
55.5 + 16.6 and in the group with CPPE was
51.91 + 18.4 and there was no statistical differ-
rence (p = 0.58).

In addition, the distribution of partici-
pants according to the smoking status was in-
significant (p = 0.25).

Table 1
Demographic characteristics of three group of patients
. CAP UCPPE CPPE
variable N=148 N=50 N=44 p value
sex n (%)
male 86(58.11) 29(58) 27(61.36) p=0.9
female 62(41.89) 21(42) 17(38.64)
Age (years) mean + SD, min-max
54.58+17.5 55.5+16.6 5191+18.4 ®p =0.58
18-89 21-83 18-93
Smoking status n (%)
smoker 92(62.16) 37(74) 31(70.45) p =0.25
non smoker 56(37.84) 13(26) 13(29.55)

ap(Chi-square test) °p (Analisys of variance)

Patients with complicated effusion had sig-
nificantly higher values of thrombocytes compa-
red to the patients with CAP without effusion
(p < 0.0001), and compared to the patients with
UCPPE (p < 0.0001). The median value of the

thrombocytes in patients without effusion group
with complicated and uncomplicated discharge
was 216 x 10° (rang 158.5-298 x 10°), 226 (rang
167-276 x 10%), 412 x 10° (rang 323-513 x 10
consequently.
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Platelets higher than 400 x 10° had 11.8%
of the patients with CAP without effusion, 8 %

of the patients with UCPPE, and 52.27% of the
patients with CPPE.

Trx10% L
| —
100% -
80% | 2n7 34 52,27
60% -
40% £’ 3 50
36,36
04 4
20% - 89 6
0% 455
CAP UCPPE CPPE
m<140  140-250 250 -400 > 400 |

Figure 1 - Distribution of thrombocytes in the three clinical different patient groups

Statistically significant differences were
confirmed between the three groups analyzed
and compared to the values of the activated
partial time (aPTT) (p = 0.0032). This signifi-
cance is due to significantly higher values of this
parameter in the group of patients with CPPE
as compared with the group with CAP without
effusion — median of 32 sec. (range 30-35 sec.)

vs. median 29 (rang 27-33), and as compared
with the group with uncomplicated effusion —
median 32 (range 30-35) vs 29 (range 26-32).
The measured values of prothrombin (PT)
and thrombin time (TT) are not statistically pro-
ved different among the respondents from the
three analyzed groups (p = 0.092, p = 0.33 accor-
dingly T). These results are shown in Table 2.

Table 2
Test of coagulation cascade in three clinical different group of patients
variable s i il p value
N =148 N =50 N =44
Trx10% L
<140 25(16.89) 4(8) 2(4.55)
140-250 70(47.3) 25(50) 3(6.82)
250-400 41(27.7) 17(34) 16(36.36)
> 400 12(8.11) 4(8) 23(52.27)
Trx10° mean=+SD median (25-75"quartiles)
237.67 £ 124 241.86 £93.2 452.75 £202.2 °p < 0.0001
216(158.5-298) 226(167-276) 412(323-513) 1vs3 p < 0.0001
2vs3 p < 0.0001
PTsek mean+SD median (25-75"quartiles)
17.89+£45.8 12.52+£223 13.36 £4.0 °p =0.092
13(12-14.5) 12(12-13) 12(12-14)
aPTT sek mean+SD median (25-75"quartiles)
31.09+7.7 30.48 6.5 33.02+5.5 °p = 0.0032*
29(27-33) 29(26-32) 32(30-35) 1Bc2 p=0.0018**
1Bc3 p =0.003**
TTsek mean=SD median (25-75"quartiles)
17.12+ 1.8 1712+ 1.7 182+44 °p=0.33
17(16-18) 17(16-18) 17.5(16-19)

°p (Kruskal-Wallis test) %p (Mann-Whitney test)

*p < 0.05 **p < 0.01
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The D-dimer level was with statistically
important differences between both group with
parapneumonic effusion (p < 0.0001), and bet-
ween the group with CPPE and CAP without
effusion (p < 0.0001). The median of D-dimer
level was higher in CPPE, 3792 ng/ml, (rang
14-4500ng/ml), lower in patients with CAP,
1136 ng/ml (rang 794-2366 ng/ml) and lowest

in the group with UPPE 1112 ng/ml (rang
689-1712 ng/ml). The average D-dimer plas-
ma level was 3266.5 + 1292.3 ng/ml in pa-
tients with CPPE, in CAP without effusion
1646,6 + 1204 ng/ml and in UCPPE 14229 +
970 ng/ml. This statistically significant dif-
ference in favor of CPPE is shown in Table 3
and figure 2.

Table 3
Value of D-dimer in three clinical different group of patients
. CAP UCPPE CPPE
variable N = 148 N = 50 N = 44 p value
D dimeri ng/ml  mean = SD median (25-75"quartiles)
1646.6 + 1204 1422.9 £ 970.7 3266.5+1292.3 °p < 0.00001

1136(794-2366)

1112(689-1712)

3792(1814-4500)  1sc3 % < 0.0001

283 %p < 0.0001

2p( Chi-square test °p (Kruskal-Wallis test) %p (Mann-Whitney test)

*p < 0.05 **p < 0.01

CAP

UCPPE

CPPE

Figure 2 — Mean values of D-dimers in serum in ng/ml

Discussion

Acute lung injury is associated with both
vascular and extravascular coagulation [3, 4].
Our study shows that coagulation factors and
fibrinolysis in the serum distinguishing patients
with CPPE on one side, and patients with CAP
without effusion and UCPPE on the other.

CAP without effusion and UCPPE usu-
ally treated with antibiotic therapy have a good
resolution without the need for additional inter-
ventions. UCPPE are sterile exudate and in the
coagulation and fibrinolysis tests in the serum
there are no significant differences. Differences
are found between these two group and CPPE
concerning the fibropurulent advanced stage in
the development of parapneumonic effusions.
The patients with CPPE have more severe cli-

nical picture and they are with higher biomar-
ker of inflammation and higher mortality rate,
unlike the patients with CAP without effusion
and the patients with UCPPE [10, 11, 13, 14].
The classic coagulation tests had signi-
ficant difference in the activated partial time
(@aPTT) that was prolonged in patients with
CPPE, unlike the two mentioned groups pre-
viously (p = 0.0032). The coagulation pathway
that occurs in the aPTT test represents the
intrinsic coagulation pathway. The extended
aPTT shows incising abnormality and deficien-
cy and severe infection associated with the pro-
longed aPTT without clinical signs of bleeding
[14, 15]. Such findings also published Satoshi
in a multicenter, prospective study in critically
ill patients [15]. Because the prolonged aPTT is
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good screening test for factor 1X deficiency, in
the Kale study the factor IX, thrombin- antith-
rombin complex, antithrombin and plasmino-
gen activator inhibitor- 1 are with significantly
higher value in patients with severe CAP and
of older age (after the age of 65). A prolonged
aPTT cannot be completely normalized with
the addition of normal plasma it can be explai-
ned only with the presence of a circulating in-
hibitor of coagulation. The presence of these
inhibitors is almost always acquired, and their
exact nature is not always apparent. [12, 13,
15]. From a clinical point of view, the most
common inhibitors should be considered the
antithrombins. These compounds inhibit the
activity of thrombin on the conversion of fibri-
nogen to fibrin. One of the two most common
inhibitors of prolonged aPTT is heparin [15-
17]. The measured value of prothrombin (PT)
and thrombin time (TT) is not statistically pro-
ven to be different among the respondents from
the three analyzed groups (p = 0.092, p = 0.33
accordingly). They are not specific test for
coagulation disorders caused by infection [15-17].
Patients with complicated effusion had
significantly higher values of thrombocytes com-
pared to the patients with CAP without effu-
sion (p < 0.0001), and compared to the patients
with UCPPE (p < 0.0001). The median of Tr
was 412 x10%L (rank 323-513 x 10%L). Throm-
bocytes contribute to hemostasis and consist of
vascular platelet phase of hemostasis. With their
adhesion, activation and aggregation they form
platelet plug (primary hemostasis) which is asso-
ciated with the activation of the coagulation
cascade with resultant fibrin deposition and lin-
king (secondary hemostasis) [16-18]. In 2008
Chalmers et al. in prospective observational
study of patients with CAP, analyzed 92 pati-
ents about the development of CPPE. With
multivariate logistic regression, the value of the
thrombocytes of more than 400 x 10° was iden-
tified as the independent predictor of the sub-
sequent development of CPPE and empyema
and it is part of the scoring system with “good”
performance for predicting the development of
CPPE and empyema in patients with CAP(18).
As a consequence, there is activation of
the fibrinolytic system with increased levels of
fibrin degradation products, including the D-
dimer, which was measured in the plasma in

the three patients groups. The value of D-dimer
in not measured in the pleural fluid because
some authors suggest that there is no
significant difference between the value of D-
dimer in the exudative effusions of different
etiologies [11, 17, 19, 20]. Apart from this fact
they found significant differences between the
value of the D-dimer between the exudative and
the transudate pleural effusion with higher value
in the exudative effusions [11, 19, 20]. The D-
dimer like part of the fibrinolysis has higher va-
lue in the infection and the value correlated with
the severity of the infection [1, 5, 6, 11, 12, 21,
22]. Our conducted study confirmed expectati-
ons of statistically higher values of D-dimer in
patients with CPPE than those with CAP with-
out effusion and UCPPE. But, we have stati-
stically important differences also between both
group with parapneumonic effusion (p < 0.0001).
The average D-dimer plasma level was 3266.5
+ 1292.3 ng/ml in patients with CPPE, in CAP
without effusion 1646.6 += 1204 ng/ml and in
UCPPE 1422.9 + 970 ng/ml.

The level of the D-dimer was lower in
the group with UCPPE, probably because of
the less severe clinical condition of the patients
with UCPPE, than of the patients with CAP
without effusion. The D-dimmers in a growing
number of studies has been proven a robust
biomarker that indicates the severity of the
clinical condition and disorders in fibrinolysis
as part of a cascading process of coagulation
which is important for maintaining the home-
ostatic mechanism. They are biomarker which
indicated the severity of CAP [1, 6, 21, 22].
Lately there are studies that indicate it as a
significant marker for the differentiation of ma-
lignant, parapneumonic and tuberculous effu-
sion [11, 17, 19]. In this study patient are not
divided according to the severity of the clinical
picture, which is the lack of this study.

Yet the differences that exist among the
aforementioned coagulation factors and D-
dimer indicate significant disorders which may
have contributed to the demarcation of patients
with pneumonia with or without pleural effu-
sion, especially when it comes to CPPE. Co-
agulation disorders can lead to death in a pa-
tient as a result of developing pulmonary em-
bolism [12, 23]. Different disorders can lead to
dysfunction of various organs as a result of the
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interplay of inflammation, coagulation and orga-
nic dysfunction [13, 23].

The study of Yende and the associates
from 2011 in a large cohort of patients hospita-
lized with CAP, show that hemostasis makers
are elevated during recovery, as evident with
the higher thrombin — antithrombin complex
(TAT) and D-dimer levels at hospital discharge.
The higher concentration of these hemostasis
markers was associated with the higher risk of
death over 1 year, particularly due to the acute
deterioration of the cardiovascular disease [6,
25]. This suggests that a persistent prothrom-
botic state even after infection may explain the
epidemiologic link between the infection and
the higher risk of cardiovascular disease [6,
26]. Thus, interventions, such aspirin and sta-
tins, with beneficial effects on resolution of the
prothrombotic state and inflammation, should
arguably be investigated to improve the long-
term outcomes after pneumonia [25].

The study can help into understanding
the physiological mechanisms in patients with
CAP with and without parapneumonic effusion
and may help to define new diagnostic and
therapeutic approaches.
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Pezume

YJOI'ATA HA CEPYMCKUTE
KOAT'YJAIIMOHU ®AKTOPH BO
JUPEPEHIINJATHATA JTUJATHO3A
KAJ HAIIMEHTHA CO ITIHEBMOHUJA
N IMAPAITHEBMOHHWYEH U3JIUB

Cama Ilerpymescka-MapHHKOBUK?,
Hpena Konposa-TonysoBckal,
3BonKk0 MuienkoBuk!, Bucepka Kaepa?

! YHUBEp3UTETCKA KJIMHHUKA 32 UH()EKTUBHU
oonectu, Menuiuacku dakynrer, Ckorje,
P. Maxkenonuja

2 Y HUBEP3MTETCKA KJIMHUKA 3a IyJIMOJIOTHja
u ayieprojioruja, Meaunuacku (hakynrer,
Ckomje, P. Makenonuja

I]en Ha oBaa cTyauja € jJa ce MICHTH(UIH-
paar QaxTopuTe Ha Koarynamuja ¥ (uOpUHOIN3a
KOM HMMaaT MPUIOHOC BO AudepeHImjaaHa Jujar-
HO3a Ha TAIMeHTH CO BOHOOJIHUYKH 3/J00MeHa TTHEB-
MOHHja 0€3 U3JIMB, MAIMEHTH CO HEKOMILTHIPAH U
CO KOMIUIMLIMPAH MaparHeBMOHHYEH U3JIMB.

Koarymannonunor cucrem koj e (yHmameH-
TaJIeH 3a OJIP’KyBamb-¢ Ha XOMEOCcTa3aTa yuecTByBa 1
BO BOCIAJIMTEITHHUOT IIPOLIEC KOj CE jaByBa Kaj BOH-
OONHMYKH 3700HMeHa MHEBMOHMja M MapamHEeBMO-
HUYHA n3nmuBH. DakTopuTte Ha Koarymanvja u Quod-
pHHOJIN3a Y4YeCcTBYBaaT BO KJIETOYHATa mponude-
panyja ¥ MuTpaiyja, Kako U BO CHHTe3a Ha WH-
(h1aMaTOpHU MEIHjaTOPH.

EBanmyupaBme mnaboparopucku mpoduna Ha
Koarynanvdja u (uOpHHONIM3a BO cepyM Kaj 148
MAIMeHTH CO BOHOOIHWYKA THEBMOHH]a 0e3 H3IHUB,
50 manyeHTH cO HEKOMIUTUIMPAH NapanHEeBMOHUYCH
WBUB U 44 CO KOMIDIMIIMPAH MapalTHEBMOHHYCH W3-
nuB. ['m onpenyBaBMe KoarylalMOHHTE TECTOBU KOH
ro MepaT BpeMeTO IOMHMHATO O]l aKTHBalWja Ha
KoaryJjamndoHaTa KackaJa co OCBPT Ha Pa3IMuHUTE
HAYMHU Ha TeHeparuja Ha GuodpuH. Kako mociemuma
Ha OBaa aKTUBAINYja Ha GUOPUHOIUTUIKHOT CUCTEM
ce 3rojieMyBa HUBOTO Ha J[-muMepu BO I1a3ma Koe
€ OIpelyBaHO BO CUTE TPU IPYIH MAIIHECHTH.

[ManmenTture Gea co cpeana Buo3spact +£SD
(53,82 + 17,5) mun.-makc. 18-93 roauuu. Curuu-
(hMKaHTHO TIOBHCOKH BPEIHOCTH Ha TPOMOOILIUTH
Oea BO Tpymara coO KOMIUIMIMPAH MaparmHEeBMOHH-
4eH u3nMB co Meaujana 412 x 0%/L (pamr 323-513
x 10%L). IIpomomKeHo aKTHBUPAHO MPOTPOMOMH-
cko Bpeme (allTT) Oemie cUrHU(UKAHTHO CO MTOBH-
COKH BpEIHOCTH BO HCTara rpyna MalUeHTH CO
Menujana 32 cek. (panr 30-35 cek.). Cpennu Bpen-
HoctH Ha J[-nmMepu Bo tuiazmara Oea 3266,5 +
1292,3 ng/ml kaj manueHTH CO KOMILTUIIUPAH Mapa-
THEBMOHHMYCH H3JIMB, Kaj OHHE CO BOHOOJIHMYKA
MHeBMOHHU]a 0e3 m3nuB 1646,6 £ 1204 ng/ml u kaj
NalUeHTH CO HEKOMIUIMIMPAaH MapalHeBMOHUYCH
usnus 1422,9 + 970 ng/ml.

Koarymanuonuor cucrem u (GuOpuHOIN3a
“MaaT 3HadajHa yJora BO Pa3BOjOT M MaTOPHU3UOIIO-
rujaTa Ha BOHOOJHHMYKA ITHEBMOHHUja M TaparHEeB-
MOHHUYHHTE U3JIUBH.

Kayuynu 360poBu: xoaryianuonu (akropu, ¢pudpuHo-
Jn3a, BOHOOJHMYKA ITHEBMOHMja, MApalHEBMOHHUYEH W3-
JIUB, HEKOMILUIMLIMPAH MapariHeBMOHMYCH W3JIMB, KOMIUTH-
LUpaH NaparnHeBMOHUYEH U3JIHB, [[-numepu
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Abstract

Malignant skin melanoma is a tumor deriving from transformed skin melanocytes as a result of com-
plex interactions between genetic and environmental factors. This melanoma has a potential to meta-
stasize early and very often it is resistant to the existing modalities of the systemic therapy. As in any
other neoplasms, certain types of melanoma may skip certain stages of progression.

The progression from one stage to another is accompanied by specific biological changes. Several
key changes in the melanoma tumorogenesis influence the regulation of the cell proliferation and vi-
tality, including the RAS-RAF-ERK, PI3K-AKT, and p16'4/CDK4/RB pathways. A key role in the
dissreguarity of the RAS-RAF-ERK (MAPK) pathway in the malignant melanoma development
have been demonstrated by many studies. To date, the molecular genetic alterations during mela-
noma development have been partially known. In the pathogenesis of the malignant melanoma, there
are mutations of various genes such as NRAS, BRAF, and PTEN and mutations and deletions of
CDKN2A.

In the past years, great advance has been made in the insights of the molecular aspects of the mela-
noma pathogenesis. However, this field yet poses a challenge to discover new details about the
melanoma molecular characteristics. The research results are focused towards the improvement of
the melanoma patients prognosis by introducing personalized targeted therapy.

Keywords: melanoma, NRAS, BRAF, and PTEN, prognosis factors

Introduction

Malignant skin melanoma is a tumor de-
riving from the transformed genetically altered
skin melanocytes as a result of complex inter-
actions between genetic and environmental fac-
tors. The melanocytes located in the basal epi-
dermal layer synthesize and transfer the pig-
ment melanin to the surrounding keratinocytes
and thus protect these cells from the harmful
effect of the UV rays [1]. A rapid increase of
malignity has been observed in melanoma. The
latest epidemiological analyses have shown that
melanoma incidence is higher than the rest of

the skin malignity [2, 3]. The malignant skin
melanoma has a potential to metastasize and
very often it is resistant to the existing modali-
ties of the systemic therapy. This is the reason
due to which the increased incidence is related to
the high mortality of patients with this disease.

Progression of Melanoma

According to the results from the clinical
and histological studies, the melanoma deve-
lopment and progression are defined in several
stages: stage 0, normal melanocytes; stage 1,
congenital and acquired nevus in presence of
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structurally normal melanocytes; stage 2, dys-
plastic nevus with atypical architecture; stage
3, melanoma in situ (MIS) and radial stage of
growth (RSG), i.e. primary melanoma without
metastatic competency; stage 4, vertical stage
of growth (VSG), i.e. primary melanoma with
metastatic competency, and stage 5, metastatic
melanoma. As in any other neoplastic system,
certain types of melanoma may skip certain sta-
ges of progression [5].

The progression from one stage to another
is accompanied by specific biological changes.
The transition from a mature melanocyte while
forming a nevus is characterized by the disor-
der of the cell-cell cross-talk between the mela-
nocytes and keratinocytes, which results in exi-
ting of the melanocytes from the keratinocyte
regulatory mechanisms. The nevus cells are
characterized by the limited proliferation and
they do not have significant chromosome aber-
rations. Nevus can develop not as a result from
a certain stimuli only, but also because of the
loss of the keratinocyte control mechanisms
over the melanocytes. The progression from
melanocytic to dysplastic nevus or RGP mela-
noma is most probably accompanied by the
occurrence of the genetic aberrations. The cells
are cytologically atypical and can separate from
the basal membrane without the apoptosis pro-
cess, and the whole lesion is architecturally
atypical. The lesion cells with RSG in vitro
have biological properties with medium benign
to malignant features. The primary melanoma
with VSG have nodular changes that penetrate
deeply into the dermis. The primary melanoma
with VSG are especially aneuploidy. Biologi-
cally, the cells of these melanoma types are
characterized by relative plasticity, while some
of them have metastatic competency. There is a
high level of genetic instability and phenotypi-
cal plasticity in the metastatic cells depending
on the environment and all selective factors
that affect the cells [5, 6]. The metastatic cells
are quite mobile and independent of the growth
factors and have acquired capacity for invading
other tissues and organs.

Risk Factors in Melanoma

Similar to the most types of cancer, me-
lanoma has two types of risk factors, important
for its development. These factors are typical

for the host and the environment. Epidemiolo-
gical studies have identified the host risk
factors, important for melanoma development.
These include family history, changes in the
gene susceptibility extent to melanoma, nevus
number and type, skin type, and pigmentation
[7]. Melanoma occurs more frequently in per-
sons with light complexion, blue or green eyes,
red or blond hair, lots of sunspots, and in per-
sons that react to light by being sunburnt rather
than getting suntanned.

UV radiation is the most important envi-
ronmental factor for melanoma development.
Occasional repetitive exposure to sunlight from
childhood has been epidemiologically proven
as the main reason for melanoma development.
It has been experimentally proven that UVB
rays, which are a small component of the sun-
light that reaches the earth, are the cause of skin
cancer in animals. UVB rays can cause DNA
damage, especially of the cyclobutane pyrimi-
dine dimers (CPD) and photoproducts that can
cause mutations of epidermal cells, that leads
to the development of cancer [4-6].

It is known that UVB rays regulate the
gene expression through intracellular pathways
for signal transduction, which can contribute to
the development of skin cancer during the stage
of the tumor progression. Further, it has been
experimentally demonstrated in animals that
the local or systemic action of the UVB rays
causes suppression of immune reactions and
induction of antigen tolerance. It is believed
that these three effects of the UVB rays on the
skin are the causes of skin cancer development
in humans [8].

UVA rays present the major part (approx.
95%) of the UV light that penetrates the earth’s
surface and many epidemiological studies have
confirmed that these rays can be the cause of
benign and malignant skin tumor development.
UVA rays through the epidermis penetrate deep
into the dermis. The cell damage by the UVA
rays occurs primarily through the formation of
the reactive oxygen species (ROS). After the
exposure to UVA rays, molecular oxygen, H20:
(hydrogen peroxide), superoxide, and hydroxyl
free radicals are formed. The interactions among
them may cause damage to the cell proteins,
lipids, and saccharides. UVA rays may directly
cause structural damage to the DNA where 8-
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0x0-guanin is the most common lesion that in-
hibits DNA reparation, while at the same time,
it has an effect on various pathways for signal
transduction and leads to disorder of the immu-
ne system processes [9].

Pathways Relevant to the Cancer

Biology

Several key changes of the melanoma
tumorogenesis influence the regulation of cell
proliferation and vitality, including the RAS-
RAF-ERK, PI3K-AKT and p16"™%4/CDK4/RB
pathways [10, 11]. There are many studies that
have proved that the RAS-RAF-ERK (MAPK)
pathway plays a key role in the malignant me-
lanoma development [11-14].

RAS signaling pathways

The family of RAS genes is one of the most
commonly activated oncogenes in the human
cancer development. RAS proteins are small
monomer GTP-ases that have an important role
in the process of the growth signals transduc-
tion from the cell surface to the nucleus. By acti-
vating certain mutations in RAS, the cell trans-
formation is promoted through the effect of the
growth factors of the independent stimulation
of the cell proliferation and the survival. There
are three genes identified in humans: HRAS,
NRAS, and KRAS. As in other GTP-ases, the
functions of the RAS proteins are regulated by
GDP-GTP binary switches. The extracellular
signals are received by receptors, bound to the
cell membrane, such as the receptors bound to
the G protein (GPCR) and the tyrosine kinase
receptors (TKR). These receptors activate the
guanine factors for exchange that cause transi-
tory activation of RAS. The activated RAS-
GTP alleviates the binding and activation of
the effectors. The RAS signaling is interrupted
by RAS GAP-mediated stimulation of hydroly-
sis of GTP into GDP and frees itself from the
bound effector [15]. The most common
mutations of RAS in tumors occur at the critical
RAS regulation points. Single-nucleotide muta-
tions at codons 12, 13, 59, and 61 completely
interrupt the GAP-induced GTP hydrolysis of
RAS. Unlike the normal RAS, the oncogenic
RAS protein remains constitutionally in the
active GTP-bound form. Therefore, the proper-
ties for transformation of the oncogenic RAS

are based on continuing the activation of its
effectors [16].

There are three main RAS effectors, RAF
kinase, RAL-GEF, and PI3K, which bind to the
same region of RAS-GTP, i.e. the domain 32-
40. All of these effectors increase their in vivo
activity after binding with RAS [17].

RAS-RAF-ERK signalization

The best known RAS stimulated path-
way, which is directly related to the actions that
promote growth, begins with the activation of
the serine/threonine kinase of the RAF family.
There are three members of the RAF class:
ARAF, BRAF, and CRAF. The latest studies
have shown that RAS interacts with the amino-
terminal part of RAF, located in the cytoplasm
as part of the 14-3-3 protein, which is an essen-
tial cofactor of the RAF kinase action [18].
This interaction causes conformational changes
in RAF by which one or more of the phosphor-
rylation and stabilization residues of the new
catalytic active RAF are un/masked. After these
conformational changes, RAS binds to the plas-
ma membrane. The RAF-RAS binding is tran-
sitory and the moment it binds to the membrane
the RAF action becomes independent from RAS
and is no longer dependent on the dominantly
negative RAS mutations. The phosphorylated
RAF activates a series of kinases in cascade,
which through the increase of the low cell sig-
nals modulates the activity of several cytoplas-
mic and nucleus factors [19]. During this acti-
vity, the signals transferred to the nucleus defi-
ne the activation of the transcription factors,
such as the members of the Ets family [20].
These transcription factors influence the expres-
sion of the specific genes responsible for the
proteins included in the control of the cell
proliferation and/or differentiation [17].

RAS-PI3K-AKT signalization

Another well-known RAS effector is
PI3K, with a role in the cell proliferation and
survival processes. P13-kinases are lipid kina-
ses that participate in the process of phosphor-
rylation of 3'-OH position of inositol phosphor-
lipids. RAS-GTP may bind and activate the ca-
talytic subunits of this enzyme which produces
Pl P3 (phosphatidylinositol tri-phosphate) thro-
ugh phosphorylation of Pl P2 in 3-position. PI
P3 acts directly as second messenger, binding
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itself to cytoskeleton protein kinases and thus
makes modulation of their activity through con-
formational changes and/or translocation of the
membrane. PI3K class | is made of 110 kDa
catalytic subunits and one 85 kDa regulatory
subunit. These are activated by RAS or RTK.
The catalytic subunit p110 contains RBD (a
domain that binds to RAS), to which RAS-GTP
Is binded. The catalytic subunit p85 has a bin-
ding and kinase domain, too. The main down-
stream goal of PI3K is the serine/threonine ki-
nase AKT (or PKB). In mammals, there are
three different isoforms of three different AKT
(AKT1, 2, 3). This protein regulates the extra-
cellular growth signals using the phosphatidyli-
nositol-phosphate (PIP3) as one intracellular
second messenger. Under the action of the
growth factor signals, the intracellular level of
PIP3 increases, which leads to phosphorylation
of AKT, which promotes the progression of the
cell cycle and inhibits apoptosis. PTEN is a
negative regulator of PI3K-AKT pathway [21].
PTEN regulates the PIP3 levels, inactivates the
results from PIP3 accumulation, makes hyper-
phosphorylation of AKT and improves cell sur-
vival and cell proliferation [22]. PI3BK-AKT
pathway is hyperactive in melanoma. It must
be noted that the increased levels of phospho-
AKT has a negative correlation to the survival
of melanoma patients [21].

RAS-RAL signalization

Another class of RAS effectors is the
GEF family (RalGDS) which is an activator of
the small monomers, RAL GTP-ases. In RAL,
there is an interaction with Cdc42 and RAC-
GAP. Rho, RAC, and Cdc42, which are mem-
bers of another monomer family, G proteins
with an important role in remodeling of cyto-
skeleton and activation of the kinase action that
regulates the activity of various transcription
factors. The signaling activity of the RAS
GTP-ases begins not only through the action of
the direct effectors, but through the activation
of other GTP-ases, especially other members of
the RAS sub-family (for e.g. Rap) and members
of the Rho subfamily (for e.g. RhoA, Racl, and
cdc42). This hierarchical network among vari-
ous isoforms of RAS is partially controlled by
the interactions of GEF, GAP, and the down-
stream effectors. For instance, RalGEF are

especially important for the process of RAS-
mediated transformation. RalGEF, as well as
RalGDS, link the RAS signalization for acti-
vation of the small GTP-ases, RalA, and RalB.
In humans, the RAS mutant effector branch
activates RalGDS, after which they enter the
process of cell transformation [23].

Other Effectors in RAS signaling

pathway

Other potential effectors are AF-6, pro-
tein kinase C-zeta (PKC-zeta), and Norel. RAS
uses the AF-6 effector for modulation of the
intracellular binding and communication. PKC-
zeta shows RAF homology. The recent studies
have shown that PKC-zeta may activate the
RAS pathway regardless of RAS [24]. It has to
be also mentioned that recent studies have dis-
covered members of RASSF (RAS association
domain family protein) gene family that have
effect on tumor suppressive genes. The loss of
expression of Norel (novel RAS effector 1)
and RASSF1, members of the RASSF gene
family, are found in various types of cancers
[25]. The interaction between RAS and Norel
has an effect on the apoptosis regulation [26].

RB and p53 pathways

In mammals, the INK4A-ARF locus deco-
des two different proteins, p14°~F and p16™NK*A,
whose actions have an effect on the control of
the cell cycle and tumor suppression, and are
included in two different protein-protein inte-
ractions: p16™K*A-RB u p14°7F-p53. These two
gene products with the transcription process are
initiated by various promotors and decode in
two different frameworks: p16™K4A  which
refers to INK4A, and p14”RF which refers to
ARF. INK4A positively regulates the tumor
suppressor RB through CDK4 suppression,
while the ARF protein forms a complex with
HDM2 and p53 and blocks their outing from
the nucleus, leading to p53 stabilization and its
activation in the nucleus [27].

Mutations in the Oncogenes

and Suppressor Genes in Melanoma

To date, the molecular genetic alterations
during melanoma development have been only
partially known. In the pathogenesis of malign-
nant melanoma, there are mutations of various
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genes, such as NRAS, BRAF, and PTEN, and
mutations and deletions of CDKN2A. Selected

genetic alterations in malignant melanoma are
presented in the Table 1 [25].

Table 1
Genetic alterations in melanoma

Gene Type Gene Alteration Frequency in Melanoma  Alteration Type

BRAF 50-70% Mutation

NRAS 15-30% Mutation
Oncogenes AKT3 43-60% Expression

CCND1 6-44% Amplification

MITF 10-16% Amplification

CDKN2A 30-70% Deletion or Mutation
Tumour- PTEN 20-40% Deletion or Mutation
suppressors APAF-1 40% Loss

TP53 10% Loss or Mutation

Modified by Dohmem et al., 2007 [61]

RAS: RAS genes are among the commo-
nest mutated genes in human cancers with va-
rious range of NRAS, HRAS, and KRAS muta-
tions. In human melanoma, the commonest are
NRAS mutations (5-36%), where 90% of these
mutations are located in code 61 [28-30]. HRAS
and KRAS rarely mutate. NRAS mutations are
found in 10% of nevus [31, 32] and in 81% of
congenital nevus [26-32], while these lesions
do not exist in BRAF mutations [33]. Albino
and Fountain have shown that there are NRAS
alterations in 24% metastatic and 12% primary
metastatic melanoma tumors, while other authors
reported higher frequency of these mutations in
primary tumors and suggest that these muta-
tions influence the disease progression and me-
tastases development [34]. Results from other
studies present that there are NRAS-gene muta-
tions in 33% of primary and 26% of metastatic
melanoma tumors [35, 36]. The activated NRAS
mutations, in correlation to the sun exposure,
are found in nodular melanoma tumors [37-
40]. The presence of NRAS mutations in mela-
nocyte lesions and lesions in radial growth pha-
se (RGP) or melanoma in situ, suggest that the
NRAS activation in the early phase of mela-
noma development [35, 36].

RAF: The commonest mutated compo-
nent of the RAS-RAF-ERK pathway in mela-
noma is BRAF. BRAF mutates in 50-70% of
melanoma cases, the most frequent mutation
being the substitution of valine with glutamine
acid in position 600 (V600E) [36, 41]. This
mutation is found in 80% of benign nevus,

while it is not present in uveal melanoma tu-
mors [42]. The BRAF gene is found in chromo-
some 7q34 region, very often amplified in me-
lanoma tumors [43].

PI3K: PIK3CA mutations are rarely found
in melanoma tumors, i.e. in 1% of primary me-
lanoma tumors and 3% in metastatic melanoma
tumors, without data for enforcement of any
PI3K subunit in primary melanoma [44, 45].

AKT: The activation of AKT is a potent
oncogene for the set off of melanocyte trans-
formation [46]. AKT3 is the main isoform found
in melanoma. AKT3 locus is found in the DNA
copy of melanoma, while selective activation
of AKT3 is found in 40-60% of tumors [47].
The latest research have shown that the active-
tion of various AKT isotypes have an effect on
the cell proliferation and survival. For instance,
out of the three AKT isotypes, AKT3 is in strong
correlation to the tumor progression, while tar-
geted depletion of AKT3 causes apoptotic sig-
nalization [47].

PTEN: PTEN is another important ele-
ment in the transduction signal disorder process
in human melanoma. PTEN is a tumor suppres-
sor candidate from the chromosome region
10923-24, which is most often deleted in glio-
ma and melanoma [48, 49]. Cytogenetic rese-
arch show that the loss of 10q is often found in
melanoma. PTEN decodes a protein which has
an extensive homology and specificity to pro-
tein phosphatases, such as RAS, and enters
pathways for apoptosis control through AKT.



94

Sofija Pejkova, et al.

PTEN is a negative regulator of PI3K-AKT
pathway. By AKT phosphorylation, it gains more
properties, but the main property is antagonism
to the apoptosis process. Some research have
shown that the loss of PTEN leads to the apo-
ptosis process disorder. In melanoma, the loss
or altered expression of PTEN is found in 20—
40% of tumors [21, 50], while there are rarely
somatic mutations and homozygous deletions.
Functionally, the ectopic expression of PTEN
in PTEN-deficient melanoma cells may inter-
rupt the phosphorylation of AKT, induce apo-
ptosis, and suppress the growth process, tumo-
rigenicity and metastases [51, 52]. Interestin-
gly, NRAS and PTEN act mutually in melano-
ma, i.e. NRAS mutations and PTEN alterations
in melanoma have mutually covering/overlap-
ping actions [53]. On the other hand, BRAF
mutations and PTEN alterations coexist in same
melanoma cell lines, which suggests that BRAF
activation and PTEN loss may mutually acti-
vate ERK and AKT in melanoma [10].

c-KIT: Immunohistochemical studies show
that the transition of benign nevus into primary
or metastatic melanoma tumors comes from the
progressive loss of c-KIT expression [54]. Some
studies also prove the recurrent mutation of
L576P in c-KIT. In 153 examined cases, Wil-
Imore et al. identified strong expression of c-
KIT in 4 metastatic melanoma tumors, where
L576P mutation with selective loss of normal
allele was found in 3 of them. L576P is a
GIST-associated mutation that binds to the
juxta membrane domain, where the KIT cluster
mutations are activated [55, 56]. A study with
102 primary melanoma tumors reports that the
mutation process is increased in cases with c-
KIT presence, in 39% of the mucous, 36%
acral, and 28% in melanoma tumors with chro-
nically exposed skin to sun, but not in skin me-
lanoma tumors that were not chronically expo-
sed to sun. In 79% of tumors with mutations
and 53% with multiple copies of KIT there are
an increased levels of KIT protein [57].

p16'NK4A: Sporadic melanoma tumors and
melanoma tumors with family history are asso-
ciated with mutations, loss of heterozygosity
and deletions of CDKN2A locus, factors that
are especially important for normal progression
of the cell cycle. The somatic inactivity of
CDKN2A (p16'™K*A and p14*7F) is very frequ-

ently found in the melanoma cell lines [58].
Study results from metastatic melanoma tumors
show that biallelic CDKN2A deletions are found
in 45% and are associated with bad prognosis,
while this fact emphasizes the importance of
this locus in the disease progression [59].

The expression of p16™X4A is in negative
correlation to the aggressive melanoma tumors.
It must be pointed out that mutations of this
locus are found in normal melanocytes, too, as
well as in cells of benign nevus without signs
of clinical or histological atypia [27].

P53 and p1ARF TP53 (p53 gene) muta-
tions are involved in the pathogenesis of many
neoplasms, but their role in the melanoma de-
velopment has not been proven yet. TP53
mutations are rare in human primary melanoma
and this is the reason why a correlation has not
been confirmed between the restructuring of
TP53 or altered expression of p53 protein and
the melanocytic lesion progression. Neverthe-
less, some authors suggest that p53 may have a
very complex role in the melanoma pathogen-
nesis through its action of effector genes, such
as HDM2, GADD45, and CIP1/WAF1 [27].
ARF is considered to be predominantly positive
regulator of p53 tumor suppressor through inhi-
bition of HDM2. Therefore, ARF loss may be
the cause of TP53 mutation shortage in mela-
noma tumors. However, it has been experimen-
tally proven that ARF acts as a tumor suppres-
sor through p53 sequence induction. According
to the research with ARF- and TP53-deficient
mice, there were no identical tumor phenoty-
pes, ARF entered in interaction with various
proteins, including E2F1, Myc, NF-B, and it
may act independently of p53 biosynthesis in
ribosomes, in DNA destruction, apoptosis, and
autophagia [60].

Conclusion

Recently, considerable advance has been
made in the insights of the molecular genetic
alterations during melanoma development. Ho-
wever, this field yet demands a challenge to
discover much more new details about mela-
noma molecular characteristics. The research is
focused on mutations and other epigenetic and
genetic alterations at particular genes which may
be an important target for specific anticancer
prevention and therapy in melanoma patients.
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Pe3zume

MOJIEKYJIAPHA BUOJIOT'JA

N T'EHETCKN MEXAHU3MH

BO ITPOI'PECUJATA HA MAJIMTTHUOT
MEJIAHOM HA KOKATA

Co¢uja Iejkona’, fopfe Ilokuk',
Cvuba Tygaposa-T'oprosa' Camo Ianos’

! YHuBep3uTeTcka KIMHAKA 3a IIACTHYHA

U PEeKOHCTPYKTHBHA XUPYPIHja,

MenuuuHcku pakynaTeT, Y HIBEp3UTET

,»CB. Kupun u Meronuj“, Ckonje

2 Taboparopmja 3a MOJICKYJIapHa OHOJIOTHja

u reHetuka, [IpupogHo-MaTeMaTHIKN (PaKYITET,
Yuusep3uret ,,C. Kupun u Metonyj“, Ckonje

MaMrauoT MeJaHOM Ha KoKaTra MpercTa-
ByBa TyMOp KOj MOTEKHYBa O] TPAHC(HOPMHUPAHUTE
TCHETCKH aTCPUPAHU METAHOIUTH HA KOXKATa KaKo
pe3yiTaT Ha KOMIUIEKCHU WHTEPaKIMU MoMery Te-
HeTckuTe (akTopu U (PaKTOpUTE Ha OKOJUHATA.
MaJurHHOT METaHOM Ha KO)KaTa MMa MOTCHIIH]ja



Molecular biology and genetic mechanisms...

97

Jla METAacTa3upa W MHOTY YECTO € PE3NCTEHTEH Ha
MOCTOCUYKHTE MOJAIUTETH Ha CHCTEMCKa Teparuja.
Kako u kaj cekoj Apyr cucTeM Ha HeoIlulasuja, Kaj
HEKOW MENaHOMH MOXKe JAa JI0jAe A0 HPECKOKHY-
Bam€ Ha (pa3uTe BO HMBHATA IIPOTPECH]a.
IIporpecujata onm emHa koH apyra (asza e
NpUApYyXKeHa co CreuupruIHr ONOIOMIKH TPOMEHH.
Hexonky xiydHu mpoMeHH BO TyMOpOTeHe3aTa Ha
MEJTaHOMOT BIIMjaaT Ha peryiandjaTta Ha KJIETO4-
HaTa nponmdepanja 1 BUTATHOCT, BKIIYIyBajKHA TH
RAS-RAF-ERK, PIBK-AKT u p16INK4/CDK4/RB
nateku. [locTojaT MHOTY CTYAMHM KOM JOKa)KyBaat
mexka RAS-RAF-ERK (MAPK) marexkata uma
KJIy4YHa yJIOra BO Pa3BOjOT HAa MAIUTHUOT MEJIAHOM.
Jo neHec nenyMHO ce TIO3HATH MOJIEKYJapHUTE
TCHETCKH aiTepalud 3a BpeMe Ha Pa3BOjOT Ha

MeIIaHOMOT. Bo marorenes3ara Ha MaJWTHHOT Mella-
HOM c€ cpekaBaaT MyTallMd Ha Pa3lUYHU TEHH,
kako mto ce NRAS, BRAF u PTEN u myranuu u
nmenenmn Ha CDKN2A.

Bo mociieiHUBE TOIMHN [TOCTOM T'OJIEM Harpe-
JIOK BO CO3HAHHWjaTa 32 MOJICKYJIAPHUTE acleKTH Ha
raToreHe3aTa Ha MEJIaHOMOT, HO OBa MOJIe C¢ YIITE
MPETCTaByBa MPEAU3BUK 32 OTKPUBAE HOBU JCTa-
¥ O MOJIEKyJIapHUTE KapaKTCPHCTHKH Ha Mela-
HOMOT. Pe3yiTaTute oJi OBUE HCTpaXKyBama ce Ha-
COUYEHHU KOH NOJ00pyBame Ha MPOTrHO3aTa Kaj ma-
LIUEHTH CO MEJIAHOM TPEKY BOBEIYBaHE IEPCOHA-
JU3UpaHa TapreTupaHa Tepanyja.

Kayunu 360opoBu: menanom, NRAS, BRAF u PTEN,
TNPOTHOCTHYKH (haKTOP
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Abstract

Aim: During diabetic pregnancy, complex metabolic changes occur in the lipid profile. The aim of
the study was to determine the predictive values of maternal serum lipid levels on large-for-gesta-
tional age newborns during the third trimester in pregnancies of women with type 2 diabetes mellitus
(DM2) and gestational diabetes mellitus (GDM).

Material and methods: Data of forty three pregnancies of women with DM2 and two hundred
women with GDM were analyzed. The analysis encompassed the following parameters: age, body
mass index (BMI), lipid parameters, HbAlc in first, second and third trimester of pregnancy,
preeclampsia and baby birth weight.

Results: DM2 and GDM groups showed statistically significant differences in the following
variables: total lipids, triglycerides, total cholesterol, BMI, age, baby birth weight, incidence of SGA
and preterm delivery (9.4 2.3 vs. 11.0 £ 2.3 mmol/L, 2.4 £ 1.4 vs. 3.4 = 1.6 mmol/L, 5.5 £ 1.2 vs.
6.4+ 1.4 mmol/L,30.6 £5.4vs.269+£5.2 kg/rnz, 34 +£7.8vs.31.5+5.6 years, 3183 £972 vs. 3533
+ 699 g., 20% vs. 7.5%, 27.9 vs. 14%, respectively, p < 0.05). Linear multiple regression analysis
demonstrated that triglycerides, LDL-C and total cholesterol were independent predictors of LGA (p
<0.05).

Conclusion: Triglycerides and LDL-C in the third trimester of pregnancy are independent predictors
for fetal macrosomia in DM2 and GDM pregnancies. Thus, the maternal serum triglycerides and
LDL-C levels determined in the maternal blood taken in the third trimester of pregnancy may
indentify women who will give birth to LGA newborns.

Key words: lipid parameter, triglycerides, type 2 diabetes mellitus, gestational diabetes mellitus, fetal macrosomia

1. Introduction but other metabolic factors as well, such as
Macrosomia still complicates a signify- lipids, may have important influence [1-4].
cant proportion of diabetic pregnancies. Studies Maternal lipid metabolism is altered du-

show that variations in birth weight which occur ring normal and diabetic pregnancy with incre-
more often in diabetic pregnancies are not de- ased insulin resistance combined with incre-
termined only by the maternal glycemic state, ased peripheral adipose tissue lipolysis. It re-
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sults in increased maternal lipoprotein con-
centrations [5, 6]. The abnormal lipid metabo-
lism has been associated with preterm delivery,
preeclampsia and macrosomia. Furthermore,
Freinkel et al. [7] proposed that “mixture” of
maternal nutrients (glucose, amino acids and
lipids) changes the metabolic environment of
the fetuses and these changes not only that
affect the fetal growth and development but also
influence future obesity, diabetes and neuro-
cognitive development in the offspring (“fuel
mediated-teratogenesis”). Lipids treatment is
the key therapeutic target in non-pregnant dia-
betic settings. There are no recommendations
for clinic management of lipids in pregnancy
complicated by diabetes. Studies show lipid
changes in the first, second and third trimester
both in normal [8] as well as in diabetic
pregnancies [9]. There is an association bet-
ween insulin resistance and serum lipid levels
in pregnancy, as adaptive mechanism allowing
fetal grown. Serum lipids are higher in obesity,
gestational diabetes mellitus (GDM), type 1
diabetes mellitus (DM1), and type 2 diabetes
mellitus (DM2). More, but not all studies have
reported the same lipid profiles in well-
controlled DM1 as in normal pregnancies, high
triglyceride and low HDL-C are found in DM1
women with metabolic syndrome in pregnancy,
and those diabetic women who develop pre-
eclampsia have high LDL-C and cholesterol
levels. In pregnant GDM women frequent foun-
ding are the elevated triglycerides while in
DM2 pregnancies the lipid profiles are between
those observed in DM1 and GDM [9, 10]. Hence,
we decided to explore lipids in DM2 and GDM
pregnancies because the latter is a form of type
2 diabetes and they share the same underlying
pathophysiology (insulin resistance and beta
cell dysfunction).

The aim of the present study was to
determine the contribution of maternal lipids in
predicting (large-for-gestational age) macro-
somic newborns in pregnant women with DM2
and GDM, with emphasis on the intergroup
differences and development of macrosomia.

2. Material and methods

2.1. Study subjects
The study was conducted at the Univer-
sity Clinic of Endocrinology, Diabetes and Me-

tabolic Disorders. Data of 43 pregnant women
with DM2 and 200 women with GDM were
analyzed. All were with singleton pregnancies,
and neonates were delivered at the University
Clinic of Gynecology and Obstetrics. The diag-
nosis of DM2 was made when patients have
been treated with oral lowering medication
before conception, were switched to insulin be-
fore or at early pregnancy, and without eviden-
ce of ketoacidosis. GDM was generally diag-
nosed by OGTT in the second part of preg-
nancy. The OGTT was performed in the mor-
ning after an overnight fasting from 8 to 12 h.
The criteria for diagnosis of GDM were at least
one abnormally high out of three plasma glu-
cose value measurements during the 75 g OGTT
(normal values: a fasting level < 5.1, 1-hour
level < 10.0, 2-hour level < 8.5 mmol/l). The
venous blood glucose levels were measured
using the glucose oxydase method (Glucose
Analyzer; Beckman, Brea, CA). The glucose
tolerance was classified by the latest criteria of
the International Association of Diabetes in
Pregnancy Study Group (IADPSG) [11].

All patients gave informed consent to
participate in the study after a careful explana-
tion of the testing protocol. The study was
made in accordance with the Declaration of
Helsinki.

2.2. Measurements

The analyzed outcome measures were:
age, BMI, lipid parameters in the third tri-
mester, HbAlc in the first, second and third
trimester of the pregnancy, preeclampsia, and
baby birth weight. The maternal glycemic pa-
rameters included glycosylated hemoglobin
(HbAlc) in all three trimesters. HbAlc was
measured with an ionexchange HPLC instru-
ment (DS5; Drew, USA) with a reference range
of 4.2-6%. In the third trimester the fasting
maternal total cholesterol, triglycerides, high-
density lipoprotein cholesterol (HDL-C), low-
density lipoprotein cholesterol (LDL-C) were
measured in both groups. The lipids assessment
was taken after the overnight fasting. The
blood samples for lipoproteins were analyzed
using Cobas Integra 700, according to the stan-
dard methods. Total cholesterol and triglyceri-
des were determined with the full enzymatic
methods (TCH-CHOD-POD-PAP and triglyceri-
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des-GPO; Cobas Integra 700, Hoffmann-La Ro-
che, Basel, Switzerland). The high density lipo-
protein cholesterol (HDL-C) was measured using
the polyanion precipitation method, while LDL-
C was calculated using the Friedewald formula.
The low density lipoprotein cholesterol (LDL-
C) was fractioned using ultracentrifugation in
the cases of triglycerides exceeding 4mmol/l.
The body mass index (BMI) of women with
type 2 diabetes and GDM was calculated by
dividing the weight with the height squared
(kilograms/metar”). The BMI of 26 kg/m” was
defined as overweight and 30 kg/m? as obesity.

The baby birth weight was measured im-
mediately after delivery. The macrosomia was
defined as birth weight greater than 4000 g; the
large for gestational age (LGA) was defined as
weight greater than the 90" percentile for
gestational age and sex. The small for gesta-
tional age (SGA) was defined as birth weight
lower than 2700 g. or the 10™ percentile for
gestational age and sex. The gestational age
was estimated from the date of the last men-
strual period. The pre-term delivery was the
birth before 37 weeks of pregnancy.

The patients with DM2 were treated only
with insulin. The patients with GDM were

Table 1

treated with diet, metformin or insulin accor-
ding to glycemic profiles.

2.3. Statistical analyses

The statistical analysis was performed
using Statistics 7.0 version for Windows. The
normal distribution of all variables was verified
using Kolmogorov-Smirnov test. The data were
presented as mean values, median and percen-
tage. The comparisons between the two groups
were determined with the t-test for independent
samples. The differences in proportions were
compared with the Chi-square test. The correla-
tions were determined by the Pearson correla-
tion test. To estimate the independent effect of
analyzed variables on LGA, linear multiple
regression analysis was done. P < 0.05 was
considered to be statistically significant.

3. Results

The study group consisted of 43 women
with DM2 and 200 with GDM. The maternal
characteristics of the diabetic pregnancies are
listed in Table 1. The investigated groups were
statistically different in the following variables:
total lipids, triglycerides, total cholesterol, BMI,
age, baby birth weight, and incidence of SGA
(Table 1).

The comparison of analyzed variables between the groups (DM?2 and GDM)

DM2 GDM p value
Total lipids (mmol/L) 94+23 11.0+23 <0.01
Triglycerides (mmol/L) 24+14 34+1.6 <0.01
Total cholesterol (mmol/L) 55+12 64+14 <0.01
HDL-C (mmol/L) 14+0.3 1.5+04 NS
LDL-C (mmol/L) 31+1.0 35+1.2 NS
HbAlc I trimester (%) 6.6+1.5 7.1+£22 NS
HbAlc II trimester (%) 59+1.1 5.8+0.9 NS
HbA 1c III trimester (%) 5.8+1.0 5.8+1.0 NS
BMI kg/m? 30.6+54 26.9+5.2 <0.05
Age (years) 34+7.8 31.5+5.6 <0.05
Baby weight (g.) 3183 +£972 3533 + 699 <0.05
Preeclampsia 5/42 (11.9%) 8/155 (5.2%) NS
LGA 9/35 (25.7%) 44/187 (23.5%) NS
SGA 7/35(20%) 14/187 (7.5%) <0.05
g.w. of delivery (median) 37.5 39 NS
preterm delivery 12/43 (27.9%) 28/200 (14%) <0.05

All data are presented as mean+SD, median and percentages; DM2: type 2 diabetes mellitus; GDM: gestational diabetes mellitus;
HDL-C: high density lipoprotein cholesterol; LDL-C: low density lipoprotein cholesterol; HbAlc: glycosylated hemoglobin; BMI:
body mass index; LGA: large for gestational age; SGA: small for gestational age; g.w.: gestational week; NS: not significant.
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The mean age of patients with DM2 and
GDM were 34 + 7.8 and 31 + 5 years, respecti-
vely, showing statistically significant differen-
ce (p<0.05). The patients with DM2 were
heavier (mean BMI 30.6 + 5.6 kg/m®) in com-
parison to the GDM patients (mean BMI 26.9 +
5.2 kg/m?) and the difference was statistically
significant (p < 0.05).

3.1. Glycemic control

The maternal HbAlc values were similar
in the DM2 patients and the GDM patients;
there was no difference between the groups du-
ring the first, second and third trimester (Table
1), yet all values indicated generally acceptable
glycemic control.

3.2. Lipids

The plasma total lipids were lower in the
DM2 (mean 9.4 + 2.3 mmol/L) in comparison
to the GDM patients (mean 11.0 £ 2.3 mmol/L),
this difference was significant (p < 0.01). Stati-
stically significant differences were found bet-
ween the GDM patients and the DM2 patients
in the mean plasma triglycerides concentrations
(3.4 £ 1.6 and 2.4 £ 1.4 mmol/L, respectively),
and the mean total cholesterol concentrations
(64 £ 1.4 and 5.5 £ 1.2 mmol/L), (p < 0.01),
whereas HDL-C and LDL-C concentrations were
similar in both groups, using the National Edu-
cation Program criteria in the non-pregnant state.

3.3. Neonate size
The pregnancy outcomes are shown in
Tablel. The babies who were born by mothers

with GDM had a mean birth weight of 3533 +
699g, they were heavier than those of mothers
with DM2 (3183 + 972g) and the statistical
analyses showed significant differences between
the two groups (p < 0.05) (Table 1.) The rate of
macrosomia was comparable between two gro-
ups: 25.7% and 23.5% in DM2 and GDM
groups, respectively.

3.4. Interrelationships between meta-

bolic control, lipids and neonatal size

(macrososmia /large-for-gestation age)

Triglycerides concentrations were directly
related to the HbAlc levels (r = 0.18, p < 0.05)
and the HDL-C concentrations were associated
with the values of HbAlc (r = 0.19, p < 0.05).
The HDL-C concentrations were related to the
newborn size, i.e. large-for-gestation age new-
borns (r = 0.17, p < 0.05). The HbAlc levels
were associated with the small-for-gestation
age newborns (r = 0.29, p < 0.05). The BMI
was related with the LGA (r=0.173, p <0,01),
preeclampsia (r = 0.228, p < 0,01), triglycerides
(r=0.137,p <0,05), and age (r=0.202, p < 0,01).

The linear multiple regression analysis
demonstrated that, triglycerides, LDL-C and
total cholesterol concentrations were indepen-
dent predictors of LGA (p < 0.05) (Table 2).

There were no independent relationships
with the HDL-cholesterol concentrations and
the HbAlc levels with the LGA. Surprisingly,
the BMI was not independent predictor for
LGA, as well as preeclampsia.

Table 2
Multivariate analyses of maternal LDL-C, triglycerides, and total cholesterol in the third trimester
as independent predictors of neonate size (LGA)
Unstandardized Coefficients Standar@zed
Coefficients t value p value

B Std. Error Beta
(Constant) -0.072 1.019 -0.071 0.944
Triglycerides 0.253 0.119 0.608 2.133 0.043
Total cholesterol -0.428 0.186 -1.161 -2.298 0.031
HDL-C 0.047 0.299 0.033 0.156 0.877
LDL-C 0.538 0.215 1.184 2.509 0.019
BMI 0.007 0.019 0.068 0.348 0.731
Hbalc I trimester -0.073 0.059 -0.278 -1.238 0.228
Hbalc II trimester 0.118 0.156 0.200 0.754 0.458
Hbalc III trimester 0.007 0.137 0.013 0.053 0.958
Preeclampsia -0.260 0.253 -0.197 -1.027 0.315

Dependent Variable: LGA; HDL-C: high density lipoprotein cholesterol; LDL-C: low density lipoprotein cholesterol;

BMI: body mass index; HbAlc: glycosylated hemoglobin.



4. Discussion

In this retrospective study on pregnant
women with DM2 and GDM, we found mater-
nal triglyceride and cholesterol values in the
third trimester of gestation to be important pre-
dictors for macrosomia, independent of the ma-
ternal pregnancy BMI and HbA1c values.

Macrosomia occurs in 30-56% of the
pregnancies complicated by DM2 and 10-20%
of the pregnancies complicated by GDM, accor-
ding to the data from the literature. In this
study, the frequency of macrosomia was simi-
lar in the DM2 and the GDM patients partly
due to “good” glycemic control. HbAlc values
were better than those found in the literature
which emphasizes that in the glycemic control
“almost good is not good enough”. Further, in a
recent study we found no correlation between
HbAlc and fetal macrosomia. It means that
HbAlc is not a sensitive marker for prediction
of macrosomia, or that the strict glycemic con-
trol can fail to prevent macrosomia. The fin-
dings in our study showed that fetal growth,
behind maternal glucose concentration is influ-
enced also, by lipids. Many studies [12, 13] ob-
served that maternal serum lipids are associated
with baby birth weight, independent of ma-
ternal weight gain and glucose.

The normal pregnancy is a hyperlipide-
mic state mainly influenced by increments of
estrogen [8]. The rising levels of estrogen with
the progression of pregnancy reflects the chan-
ges in lipoproteins [9]. On the other hand, dys-
lipidemia increases with the insulin resistance
found in obesity, GDM and preexisting diabe-
tes, as it has been extensively researched in the
studies of Kitajima et al. [10], Knopp et al. [14]
and Gobi et al. [15]. Hyperlipidemia in diabetes
might also affect the fetal growth. In this paper
we focused on lipids in the third trimester in
pregnant women with DM2 and GDM. Key
points were macrosomia and preeclampsia. We
found higher levels of total cholesterol (6.4 +
1.4 mmol/l) in the GDM patients in comparison
to the levels (5.5 £ 1.2 mmol/L) of the DM2
patients. Further, the multivariate analysis sho-
wed the positive correlation between the mater-
nal cholesterol levels and the neonatal birth
weight. Actually, the maternal cholesterol levels
were independent predictor for macrosomia.
This is in line with Schaefer et al. [16] who ob-
served a positive correlation between the ma-
ternal cholesterol levels in the third trimester
and the neonatal birth weight. Some studies
have reported that lipids play an important role
in baby weigh as compared to glucose [12, 13].

The most consistent lipid change in all
studies is the level of triglycerides which shows
progressive rise from the first, through the se-
cond, and to the third trimester [15]. The in-
crease in the lipid metabolism is an adaptation
of the increased fuel delivery to the fetus. When
they are too high, macrosomic babies are more
likely to be born. Mothers with GDM had higher
triglycerides levels (3.4 = 1.6 mmol/L) in com-
parison to the triglyceride levels in the DM2
patients (2.4 = 1.4 mmol/L) (p < 0.01). In this
study, the triglycerides in the third trimester
were the strongest predictor of macrosomia. The
increased triglycerides during the late preg-
nancy are due to the increased hepatic produc-
tion of VLDL under the stimulation of estro-
gens and increased adipose tissue lipolysis.

The low density lipoprotein cholesterol
and VLDL increase in parallel to the estrogen.
HDL-C levels did not change dramatically during
pregnancy, i.e. HDL-C increases slightly and
remains high or in some patient goes down, but
basically normal to delivery [8]. In the study
that was conducted by Yang et al. [17], a ne-
gative correlation was found between the HDL-
C levels and the neonatal birth weight. In the
present study we stated that the negative cor-
relation was found between HDL-C and LGA
newborns (r =-0.17, p < 0.05), but without inde-
pendent influence on LGA, when other lipid
parameters were added. HDL-C values were in
the normal range according to NCEP [18] in
both groups. LDL-C levels were above the nor-
mal range in both diabetic pregnant women, and
the linear multiple regression analysis revealed
their predictive value for LGA newborns.

Lipids exhibit some adverse effects on
the mother. Women with preeclampsia have
high serum lipids in pregnancy. Hyperlipide-
mia might favor production of lipid peroxides
and alter the balance of the vasoactive com-
pounds leading to endothelial dysfunction i.e.
vasoconstrictions. GDM patients are at increa-
sed risk for preeclampsia and it is equal to that
seen in the insulin resistant pregnant women
with DM2. Our findings are very supportive to
this notation. The rate of preeclampsia was
11.5% and 5.2% in DM2 and GDM patients,
respectively. Patients with DM2 were older and
obese. Patients with GDM were overweight
and had worst lipid profiles. The babies born
by mothers with GDM were heavier in compa-
rison to the babies of the DM2 patients. On the
other side, not all GDM mothers were treated
with insulin. Lower birth weight in DM2 than
in GDM pregnancies might result from better
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glycemic control throughout the pregnancy and
insulin therapy starting before or in early
pregnancy. In spite of that, mild hypertriglyce-
ridemia and hypercholesterolemia were found,
whereas the HDL-C levels were in the normal
range according to NCEP [18]. The proportion
of SGA in DM2 was higher than in GDM, due
to the higher percentage of preterm delivery in
DM2. Probably preeclampsia was the main
reason for preterm delivery.

Obesity is a significant risk factor for
both DM2 and GDM and may be related to the
fetal size and adverse perinatal outcomes. In
this study DM2 patients were obese and GDM
patients were overweight. Almost all studies
show the effects of obesity on newborn macro-
somia [19, 20]. In this study the BMI was
statistically significantly correlated with LGA,
but without an independent effect on LGA.
This finding can be explained by the lack of
normal weight pregnant women in the observed
cohort. Actually it is one limitation of this study.

5. Conclusion

This study pointed out the usefulness of
measurement of the serum lipids in pregnancy.
Triglycerides and LDL-C in the third trimester of
pregnancy are independent predictors for fetal
macrosomia in DM2 and GDM pregnancies. Ma-
ternal serum triglycerides and LDL-C levels de-
termined in the maternal blood taken in the third
trimester of the pregnancy may identify women
who will give birth to LGA newborns. With pro-
per regulation of the lipid profile we can avoid
macrosomia in DM2 and GDM pregnancies.
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I]en: KommuiekcHU MeTaOOJNIHU TPOMEHU BO
JWMUJAHAOT CTATyC HACTaHyBaaT BO TEK Ha Ope-
MEHOCT Kaj ’eHu co qujaderec. IlenTa Ha ucTpaxky-
BamkeTO Oelle Ja ce OTKpUE MPEAUKTUBHATA BPEI-
HOCT Ha CEpYMCKHUTE JIITUK O] TPETHOT TPUMECTAp
Ha OpeMeHOCT Kaj keHH co aujaderec Tum 2 (DM2)
u rectamucku mujaderec (GDM) 3a parame Ha HOBO-
pozieHo rojeMo 3a rectanuckara Bospact (LGA).

21. metabolic characteristics in women with gestational
diabetes mellitus. (2009): Contributions, Sec. Biol.
Med. Sci., MASA, XXX, 2009(2): 103—-14.

Maiepujan u mewiogu: AHanuzupanu Oea
rogarorn 3a 43 Opemenu >xenn co DM2 u 200
)keHu co GDM. Amnanu3uTe TH BKIy4YyBaa Clel-
HUBE TIapaMeTpH: BO3PACT, HHJIEKC Ha TeJeCHa Maca
(BMI), nunupen craryc, HbAlc Bo mpBHOT, BTO-
PHOT M TPETHOT TpUMecTap oJ OpeMeHocTa, mIpe-
EKJIaMIICIIHja ¥ TeJIeCHa TeKHHA Ha HOBOPOCHO.

Pesynivaiiu: DM2 u GDM-rpynure moka-
’Kaa CTATHUCTUYKM 3HAYajHU Pa3NIUK{ BO CIIETHUBE
rapaMeTpu: BKYITHU JHUIHIA, TPUTIIALEPHUIU, BKY-
ne” xoisecrepon, BMI, BospacT, TemecHa TexuHa
Ha HOBOPOJAEHO, MHLIMICHIIA Ha MaJo 3a recTalucka
Bo3pacT (SGA) u mpenBpemMeHo moparame: 9.4 +
2.3 vs. 11.0 £ 2.3 mmol/L, 2.4 £ 1.4 vs. 3.4 + 1.6
mmol/L, 5.5+ 1.2 vs. 6.4 £ 1.4 mmol/L, 30.6 £ 5.4
vs. 26.9 + 5.2 kg/m*, 34 + 7.8 vs. 31.5 + 5.6 years,
3183 + 972 vs. 3533 +£ 699 g., 20% vs. 7.5%, 27.9
vs. 14%, cooasetHo, p < 0.05). JIuneapHara Myi-
TUITHA PErPeCHOHA aHallM3a MOKaKa JIeKa TPUTIIH-
nepuaure, LDL-C 1 BKyITHHOT X0JIecTepos Oea He-
3aBUCHU npeauktopu 3a LGA (p < 0.05).

3axnyyox: Tpurmunepunute u LDL-C Bo
TPETHOT TpUMecTap oJf OpeMeHoCTa ce He3aBUCHH
NPEIUKTOpH 3a (eTaJHa MAaKpOCOMHja BO TPYIUTE
Opemenu sxenn co DM2 u GDM. Oposae, cepym-
CKUTE TPUTIUIEPUIN Ha MajkaTa ¥ HHBOTO Ha
LDL-C Bo kpBTa Ha MajkaTa BO TPETHOT TPUMECTAp
ol OpeMeHOCTa MOXKE Jia TH OTKpHUjaT KEHUTE KOU
paraat LGA-HOBOpOJEHH.

Kiryynu 300poBM: IMNUAHY NapaMeTpu, TPUNIULIEPUIH,
nujabeTec TUM 2, TecTAIUCKH aujadberec, eTaiHa Mak-
pocomuja
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Abstract

Regular ultrasound examinations carried out in the second trimester of pregnancy help in detecting
many anomalies in the fetal urinary tract. Their percentage ranges from 1% to 3% of all controlled
pregnancies. There is a wide spectrum of anomalies that affect the urinary tract, but the most
significant are: uretero/hydronephrosis (unilateral or bilateral), kidney agenesis, dysplastic kidney,
polycystic and multicystic kidneys, anomalies of ascent, anomalies of kidney rotation or fusion,
bladder exstrophy, posterior urethra valve etc.

Many of these anomalies do not have impact either on urine flow or on kidney function and hence
they can be qualified rather as a condition than as a disease. At the same time, most of the
hydronephroses that are seen prenatally are being resolved spontaneously, and they are not detected
neither presented postnatally as uretero/hydronephroses of unobstructed type and do not require
surgical treatment. Only one tenth of these anomalies are subject to active surgical treatment.
Therefore, the assessment of these conditions should be done by a specialized team, who will make
adequate therapeutic decisions based on clinical guidelines, as well as will advise the parents on the
future clinical implications of the detected anomaly.

Keywords: prenatally ultrasound examinations, urinary tract anomalies, treatment

Introduction

The basic function of the kidney is to pro-
duce protein free ultra-filtrate (urine) that con-
tains adequate quantity of water, electrolytes
and end products of the metabolism, by which
homeostasis of the human organism is actively
maintained. In addition, the kidney produces
two hormones, renin and angiotensin, and at
the same time it participates in the metabolism
of vitamin D. The function of the urinary tract
is to collect and eliminate the produced urine.

When there are structural disorders along
the urinary tract that obstruct urine flow, there
are preconditions for development of obstruct-
tive uropathy. Thus, the term obstructive uro-
pathy is defined as a damage of the kidney
parenchyma when there is a presence of
obstruction at any level of the urinary tract [1].

The most significant consequence of the
upper urinary tract obstruction is dilatation of
the collecting system — hydronephrosis. Since
dilatation of the renal pelvis and calyces may be
present without obstruction, the term hydroneph-
rosis should be used as a descriptive, anatomic
entity, which defines only increasing — dilata-
tion of the collecting system of the kidney [2].

The urinary system obstruction is one of
the most common entities encountered by pe-
diatric urologists. Despite the clear definition
which provides easy recognition of the effects
of chronic obstruction by the appearance of
hydronephrosis, parenchymal atrophy and poor
kidney function, these features also appear in
conditions when morphologic disorders appea-
red during embryonic development, which have
afterwards been resolved and hence the obser-
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ved kidney does not have to be in the condition
of obstruction [3].

Diagnostic procedures

Ultrasound Scan (US)

Prenatal ultrasound examinations

Fetal urine production begins between 10
and 12 weeks of gestation. The largest quantity
of the urine participates in the volume of amni-
otic fluid and it is an essential factor for lung
development in the fetus. (3) Normal kidney is
visualized from 18 to 20 weeks of pregnancy, a
period convenient for routine ultrasound exa-
minations. In this period, dilatation of the uri-
nary tract (as indirect sign of obstruction) can
be detected in conjunction with some other struc-
tural anomalies and oligohydramnios, which
suggest impaired kidney function [4, 5]. Gri-
glin [6] and Blyth [7] have introduced classifi-
cation of hydronephrosis grading. Coelho [8]
applies classification that has a predictive value
for postnatal hydronephrosis manifestation: in
the second trimester — mild grade if pelvic ante-
roposterior diameter (APD) ranges from 4 to 7
mm, moderate if APD is from 7 to 10 mm and
severe if APD is over 10 mm. In addition,
structural anomalies (cystic formations, fusion
of kidneys etc.) can be detected while if the
bladder is not visualized on repeated controls,
there is a doubt about its exstrophy. Cases with
moderate and severe grade of hydronephrosis
should also be evaluated in the third trimester
of pregnancy (Fig. 1).

Fig. 1 — Prenatally diagnosed bilateral hydronephrosis

Postnatal ultrasound examinations

Although kidney function cannot be as-
sessed by ultrasound, numerous and valuable
pieces of information can be obtained, among

which are: morphology, form, size and position
of the kidney, then echogenicity; parenchymal
thickness; uretero/hydronephrosis. Dilatation
along the urinary tract is determined according
to hydronephrosis grading system in five gra-
des (from 0O to 4) according by the Society for
Fetal Urology (SFU) [9].

Radiological investigations

Excretory urography

Excretory urography is the oldest method
for diagnosis of hydronephrosis. This technique
provides excellent data about morphology and
partly, however not adequately quantified data
about the function of the obstructed kidney. Its
application is limited in current clinical practice.

Micturating cystourethrography (MCUG)

MCUG is performed in order to confirm
or exclude subvesical obstruction as well as the
presence of vesicoureteral reflux (VUR) (Fig. 2).

- S
h

Fig. 2— MCUG: Bilateral vesicoureretral reflux

Imaging techniques: computerized tomo-
graphy and magnetic resonance

Computed tomography (CT) has a role in
complementary explanation of more complex
anomalies where hydronephrosis is present, such
as duplex canal system, solitary kidneys, cros-
sed ectopia etc.

By applying MRI urography as a non-
ionizing technique which aids in visualization
of the whole urinary tract morphology, the CT
use has decreased. At the same time, the appli-
cation of gadolinium, bound to DTPA through
a software system, the functional ability of the
kidney can be seen [10] (Fig. 3).
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Fig. 3 — MRI urography (Bilateral UPJ stenosis and
UPJ stenosis on right side)

Prenatal MR is indicated in precisely se-
lected cases.

Radioisotopic investigations

Nuclear-medical methods are considered
as techniques of primary importance for initial
diagnosis and monitoring/screening of renal di-
seases in children. They are highly-sensitive
techniques that enable early detection of dise-
ases. Nuclear medicine provides unique func-
tional and anatomical information by relatively
low-dose radiation (Fig. 4).

Fig. 4 — DMSA renal scan: Horseshoe kidney

Dynamic renography

Diuretic radioisotope renography (DRRG)
has enormous role in diagnosing the obstructti-
ve uropathies. DRRG is a physiologic study,
which estimates the possibility of the kidney to
respond to the diuretic-induced volume change.
Analyzing the data obtained by DRRG the pre-
sence of obstruction is estimated by the model
of radio-renogram curve by T/2 (the time when

50% of the tracer of the zone of interest is eli-
minated). In addition, the relative function (per-
centage of glomerular filtration rate — GFR) of
the kidneys is determined [11].

Renal cortical scintigraphy is safe and
practical imaging technique for initial evalu-
ation and follow-up/monitoring of children
with cortical renal impairment. This technique
aids in determining parenchymal volume with-
out interference of radiotracer from collecting
system [12].

Classicifaction

The following classification of congenital
ureteral anomalies is based more on structure
rather than on functional disorders [13].

A. Kidney

e  Anomalies of number
» Agenesis (bilateral, unilateral)
» Supernumerary Kidney

e Anomalies of volume and structure
»  Hypoplasia
»  Multicystic kidney
»  Polycystic kidney (infantile, adult, me-
dullary cystic disease, other cystic dise-
ases)

e Anomalies of ascent
»  Ectopia: thoracic, proximal, pelvic, cros-
sed (with or without fusion)

e Anomalies of form and/or fusion
»  Crossed ectopia with or without fusion
» Unilateral fused kidney (Sigmoid or S-
shaped kidney, L-shaped kidney, disc-like
kidney, horseshoe kidney)

e Anomalies of rotation
> Incomplete, excessive and reverse

e Anomalies of renal vasculature
» Aberrant, accessory, or multiple vessels;
renal artery aneurysm; arteriovenous fis-
tula

e Anomalies of the collecting system
» Calyx and infundibulum

v Calyceal diverticulum, hydrocalyx,
megacalyx, extrarenal calyx.
> Pelvis

v’ Exstrarenal pelvis, bifid pelvis, pyelo-
ureteral stenosis.

B. Ureter

. Hydroureter (megaureter)
»  Obstructed
»  Vesicoureteral reflux (VUR)
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»  Obstruction + VUR
»  Unobstructed, nonrefluxing

o Anomalies in entering the urinary bladder
. Ureteral duplication
o Ureterocele

C. Urinary bladder
. Bladder exstrophy

. Neurogenic urinary bladder (primary, secon-
dary)
D. Urethra
. Posterior urethral valve
. Posterior urethral diverticulum

. Hypospadias
o Epispadias

In general, functional disorders as a result
of congenital urinary tract anomalies affect the
normal flow of urine. First of all, obstructions
that appear lead to dilatation of the urinary sys-
tem with subsequent loss of renal function.

The most common classification of func-
tional dysfunction of the urinary tract is as
follows:

A. Upper urinary tract
e Obstruction of pyeloureteral segment
(hydronephrosis) (Fig. 5)
e Obstruction of ureterovesical junction
(ureterohydornephrosis) (Fig. 6)
B. Lower urinary tract
e Urinary bladder (unilateral or bilate-
ral ureterohydronephrosis)

e Subvesical obstruction (bilateral urete-
rohydronephrosis)

Fig. 5 — Ureteropelvic junction obstruction (A. Vas
Aberans; b. High insertion; B. Stenosis)

“i

Fig. 6 — Prevesical ureteric stenosis

Hydornephrosis/ureterohydronephrosis

Hydronephrosis is a descriptive, anato-
mic entity defining dilatation of the renal col-
lecting system. Chronic renal obstruction leads
to onset of hydronephrosis, parenchymal atrophy
and poor renal function. Obstruction causes hy-
dronephrosis and hydronephrosis is not an equi-
valent to obstruction. Most often, nonobstruc-
ted uretero/hyronephrosis is a result of a spon-
taneously or surgically managed developmental
anomaly or it is a diuretic phenomenon [14].

Distinction between obstructive and non-
obstructive processes is based on the following
facts:

e Unobstructed urinary tract transports
urine throughout the entire physiologic
range, without significant deformation
changes and without increase in intralu-
minal pressures that would cause renal
failure impairment.

e Obstructed system is more efficient in
transporting small volumes than large
ones [15].

To make a correct diagnosis a number of
anatomic and functional investigations (US, MR,
MCUG, radioisotope methods) have to be con-
ducted.

Pathophysiology of the

obstructed kidney

Obstructive uropathy produces obstruct-
tive nephropathy via a hemodynamic cascade
reaction that causes ischemic injury. Preglo-
merular arteriolar vasoconstriction is mediated
by the renin-angiotensin system. Animal stu-
dies have shown that this system increases an-
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giotensin-dependent vascular tonus of the obst-
ructed kidney and decreases that of the oppo-
site kidney, thus explaining the compensatory
hypertrophy of the healthy kidney.

Partial ureteral obstruction causes active-
tion of other vasoactive substances: thrombo-
xane-A2, nitric monoxide and other eicosano-
ids. Other factors that cause kidney lesion are:
1. Mediators of inflammatory response; 2. Cel-
lular apoptosis (programmed cellular death —
modulated by the epidermal growth-factor); 3.
Cytokine growth-factor B (initiates interstitial
fibrosis); 4. Activation of the kallikrein-kinin
system (impairs sodium metabolism); 5. Com-
plexity in the pathophysiology [16-19].

Pathohistology of the

obstructed kidney

In the beginning the dilatation of collec-
ting tubules as well as deposition of fibroblasts
and macrophages are predominating in the
patho-anatomic substrate. Later, the collagen is
transformed into fibrous tissue, manifested as
interstitial and tubular fibrous degeneration,
and in the end glomerular sclerosis develops,
hence the entire functional kidney capacity is
decreased [1, 20].

Incidence

Hydronephrosis is prenatally detected in
1%-3% of all controlled pregnancies, and 50%
of them are verified postnatally. For compari-
son: the incidence of the most commonly sur-
gically treated anomaly (pyelo-ureteral obstruc-
tion) is 1 : 1500 infants. About 10-20% of pre-
natally detected urinary anomalies require post-
natal surgical treatment [21].

Postnatal approach to infants

with prenatally detected anomalies

of the urinary tract

By rule and due to the neonate’s physio-
logy the postnatal ultrasound is done the 3" day
after birth at the earliest. Early exams might
underestimate or might not detect the degree of
hydronephrosis [22, 23].

Treatment at tertiary level

In severe cases the neonate should be
assessed immediately after birth by a nephro-
logy/urology team of experts. Urgent series of
US exams, determination of electrolytes, urea

and blood creatinine are recommended in these
infants.
This group comprises infants with the
following anomalies:
e Abnormal urinary bladder and/or histo-
ry of oligo/anhydramnios;
o Severe form of bilateral ureterohydro-
nephrosis (APD > 20 mm);
e Solitary kidney with expressed dilate-
tion of the upper urinary tract;
o Bilateral hypoechogenic kidneys;
e Autosomal recessive polycystic kidney
disease (large “bright/echogenic” kid-
neys).

Early consultation
with a nephrologist/urologist
It is necessary to make US in the second
week after birth.
Newborns with the following anomalies
belong to this group:
e Severe unilateral hydronephrosis (APD
> 20 mm), with or without dilated ureter;
¢ Bilateral hydronephrosis (APD>10 mm);
e Large multicystic kidney (> 6 cm);
e Multicystic kidney with contra-lateral
ureteral dilation;
e Duplex kidney with ureterocele.

Antibiotic prophylaxis
Antibiotics (trimetroprim 2 mg/kg in the
evening) are to be given to the newborns with
these features:
e Abnormal urinary bladder and/or history
of oligo/anhydramnios;
e Bilateral hydronephrosis (APD>10 mm);
e Duplex kidney with ureterocele;
e Multicystic kidney with anomaly in the
opposite kidney and ureter.
The following cases do not require anti-
biotic prophylaxis.
e Moderate degree of hydronephrosis;
e Multicystic kidney with normal contra-
lateral/opposite kidney.

Regular consultations with
a pediatrician/nephrologist
It is recommended to make US the first
month after birth, and control visits at 3 to 6
months in the following cases:
e Moderate hydronephrosis with these
characteristics:
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- Unilateral pelvic dilatation smaller than
15 mm;

- Bilateral pelvic dilatation smaller than
10 mm;

- Normal calyces;

- Normal echogenic kidney;

- Normal length of the kidney;

- Normal opposite kidney;

- Absence of ureteral dilation;

- Normal urinary bladder.

e Multicystic kidney with normal contra-
lateral/opposite kidney (necessary veri-
fication at 6-month-age with DMSA ra-
dioisotope scan).

Regular consultations with

a family pediatrician

Newborns who have been diagnosed with
a minor anomalies of the urinary tract, inclu-
ding hydroneprhosis that has withdrawn during
control prenatal scans, have to be taken to their
family pediatricians for regular check-ups.

Additional investigations

In cases of suspicion of subvesical ob-
struction or vesicoureteral reflux micturating
urethrocystography has to be conducted one
month after birth. Diuretic radioreniogram is
advised in order to define the existence of pye-
loureteral or ureterovesical junction obstruction.

Discussion and conclusion

The incidence of urinary tract anomalies
detected by prenatal screening is extremely high
(up to 3%). This piece of information causes
anxiety in parents, with suspicion of insecure
future for the fetus. Due to insufficient know-
ledge medical professionals who are not very
familiar with this problem can increase the
suspicions in the future parents-to-be.

It is known that a large number of ano-
malies (ectopia, malrotation, fusion of the kid-
neys) do not affect urine drainage, and hence
do not damage kidney function. Therefore, they
are to be defined as a condition rather than a
disease. In more than 50% of cases, prenatal
hydronephrosis is not detected postnatally.
Additionally, quite a large number of postna-
tally detected hydronephrosis are being self-
resolved during the embryonic development.

On the other hand, there are conditions
that require active surgical treatment (all obst-
ructions at the level of the upper and lower uri-

nary tract). Some anomalies (exstrophy of uri-
nary bladder, posterior urethral valve) ask for a
long-term and uncertain treatment, and even in
some series they are a cause for abortion (in
25-50% of cases). Overall, less than 10% of
prenatally detected anomalies require active
surgical treatment (Fig. 7).

Fig. 7 — Vesical exstrophy

These conditions have to be subject of a
team approach (gynecologist — perinatologist,
pediatrician — neonatologist/nephrologist, pedi-
atric surgeon/urologist). Thus, it is necessary to
prepare a clinical guide (algorithm). This is the
only way how we can reach the ideal: not a
single unnecessary surgery or a single lost kid-
ney.

Parents should consult and counsel with
the members of the expert team in order to
make quality-informed decisions about the
future of their children.
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Pe3zume

ANJATHOCTYKHU U XUPYPHIKHN
INPUCTAII KOH NTPEHATAJIHO
JETEKTUPAHUTE AHOMAJINA
HA YPUHAPHUOT TPAKT

Muuie IleTtpoBcku

YHuBep3UTETCKa KIIMHKUKA 32 ISTCKa XUPYpruja,
Menummackn dakynret, Cromje, P. Makenonuja

Kako pesynarar Ha peloBHUTE yITpa3ByuyHH
KOHTPOJIM, BO BTOPHOT TPHMecTap oJ OpeMeHocTa
ce IWjarHOCTHLMpaar roieM Opoj aHOManuu Ha
YPUHAPHHUOT TPaKT Ha IUIOAOT. HUBHMOT mpoleHT
ce nBwxu o 1% 1o 3% ox cuTe KOHTPOIMpaHU
Oonectu. [locTom IMPOK CIEKTap Ha AHOMAJIHU
HITO T'O 3aceraar ypUHAPHUOT TPaKT, HO Haj3Ha-
YajHU Ce CIEeHUBE: ypeTepo/XxuipoHedposa (eaHo-
CTpaHa WJIM JBOCTpaHa), areHe3uja Ha OyOper, auc-
IUTACTUYCH OyOper, MOJUIIUCTUYHH W MYJITHIIUC-
THYHA OyOpe3u, aHOMaJMK BO TMO3MIIMja, poTalldja
i Qy3uja Ha OyOpesute, ekcTpodrja Ha MOYHHOT
Meyp, BaJIByJia Ha 3aJJHa ypeTpa u JIp.

lonem Opoj om oBHWE aHOMajMKM HE JaBaaT
perepKycruy Ha YpOTEKOT, a CO Toa HUTY Ha (yHK-
nyjata Ha OyOperor, mopaau INTO MOXaT Ja ce
KBaJM(UKyBaaT Kako cocTojOa, a He Kako OoJecT.
BoenHo, moroieMuoT zien ol XuApoHeppo3uTe MITO
ce BU3yeIM3Mpaar MPeHaTaJIHO CIOHTAaHO Ce paspe-
[IyBaar, Taka IITO MOCTHATAIHO WM HE Ce JIETEeK-
TUpaaT WK Ce MPE3EHTHPAAT KaKo ypeTepo/XHuJpo-
He(PO3U 01 HEONICTPYKTUBEH TUI U HE CE MPEeIMET
Ha XUpypIIku TperMad. CaMo eIHa JeCeTTUHA OJ
OBHE aHOMAIMM ce TpeIMET Ha aKTHBHO oOrepa-
THBHO JICKYBaIbe.

3aroa mpoleHara Ha OBHE cocTojOu Tpeba na
€ MpeJMeT Ha CHelUjaIM3upaH TUM, KOj COTJIACHO
CO KJIMHWUYKO YIAaTCTBO K& HOCH COOJIBETHH Tepa-
MEBTCKU pEUICHUja M KBAJIUTETHO K& TM COBETYBa
POIUTENNTE 32 MIHUTE KIMHUYKA UMILTUKAIIMNA Ha
JIETEeKTUpaHaTa aHOMaJIHja.

KityuHu 300poBHU: MpeHATAIHH YITPa3ByYyHH MPEriie/iu,
AQHOMAJIMU HA YPUHAPHUOT TPAKT, TPETMaH
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Abstract

Pancreas is an extremely rare abdominal localization of the solitary fibrous tumor (SFT). It usually
grows asymptomatically for a long time before a diagnosis can be made on the basis of symptoms
and/or mechanical complications. Due to the rarity and nonspecific clinical presentation, this entity is
diagnostically challenging.

We present a 47-year-old man with a history of progressive epigastric pain for the last two weeks,
and jaundice, who was admitted to hospital for further investigation. Cystadenocarcinoma was
suspected based on the radiologic findings, and a pancreatoduodenectomy was performed. The
removed portion of the pancreas contained a 3.5 x 2 x 1.8 cm well-circumscribed, but not encapsu-
lated white tumor mass with smooth cut surface, cystic component and duct dilatation within the
tumor and within the adjacent pancreatic tissue. Based on the histology and immunostaining profile,
a diagnosis of the solitary fibrous tumor was made. One week post-operatively, the patient died due
to surgical complications.

Microscopic and immunohistochemical examinations are necessary for accurate diagnosis of cystic
SFT of the pancreas. Because there is limited data regarding the biological behavior of SFT with
extra-pleural localization the authors recommend clinical follow-up for SFT treatment if the criteria
of malignancy are not met.

Key words: pancreas, solitary fibrous tumors

Introduction
Pancreas is an extremely rare abdominal
localization of the solitary fibrous tumor (SFT)

pancreas and review of the diagnostic lite-
rature.

with only 16 cases reported to date [1-16]. It
usually grows asymptomatically for a long time
before a diagnosis can be made on the basis of
symptoms and/or mechanical complications.
Due to the rarity and nonspecific clinical pre-
sentation, this entity is diagnostically challen-
ging.

We describe a 47-year-old man with a
solitary fibrous tumor arising in the head of the

Case report

A 47-year-old man with a history of pro-
gressive epigastric pain for the last two weeks,
and jaundice, was admitted to hospital for
further investigation. His past medical history
revealed a conservative cholecystectomy per-
formed 5 years ago. The family history inclu-
ding malignancy or inherited disease was un-
remarkable. The physical examination revealed
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icteric sclera and yellowish skin. Laboratory
investigations showed a normal hemogram: he-
moglobin concentration 140 g/L (reference ran-
ge: 140-180 g/L ), hematocrit 40% (reference
range: 37-54% ), platelet 290 (reference range:
140-340 ), white blood cell 8000 (reference
range: 4000-8000 ), glucose (ser) 6.1 mmol/L
(reference range: 3.5-6.1 mmol/L) alpha amy-
lase (ser) 119 U/L (reference range: 30-110
U/L). Abnormal laboratory findings included
elevated LDH 605 U/L (reference range: 248
U/L), total bilirubin 133 umol/L (reference ran-
ge: 6.8-20.5 umol/L), indir.bilirubin 14 umol/L
(reference range: 5.1-13.6 uml/L), dir.bilirubin
119 umol/L (reference range: 1.5-6.8 umol/L),
and alkaline phosphatase 608 U/L (reference
range: 38-126 U/L). The serum tumor markers
were within the normal limits for carcinoem-
bryonic antigen 2. 4 ng/mL (reference range:
1-3.4 ng/mL) and increased for carbohydrate
antigen 19-9, 198.0 U/ml (reference range: 1—
37 U/ml). The abdominal ultrasonography sho-
wed a hypoechoic mass, 3.5 cm in cross diame-
ter, located in the pancreatic head, without
stones. The computed tomography (CT) ima-
ging of the abdomen confirmed a 3.5 cm mass
with enhanced contrast uptake in both arterial
and venous phases on the pancreatic head. The
tumor mass was well-delimited but not enca-
psulated, mainly solid but with a cystic compo-
nent. The surrounding bile duct of the pan-
creaticoduodenal arcade was dilated. There was
no sign of loco-regional invasion or metastasis.
The diagnosis of cystadenocarcinoma was sus-
pected and a pancreatoduodenectomy was per-
formed.

The removed portion of the pancreas mea-
sured 10 x 4.5 x 3.5 cm and contained a 3.5 x 2
x 1.8 cm well-circumscribed, but not encapsu-
lated white tumor mass with smooth cut sur-
face, cystic component and duct dilatation wi-
thin the tumor and within adjacent pancreatic
tissue [Fig. 1]. The transection margin was tu-
mor-free. The histological analysis showed that
tumor had infiltrated the surrounding pancre-
atic parenchyma and consisted of spindle cells
with eosinophilic cytoplasm and hyperchroma-
tic nucleus with minimal cytological atypia,
arranged in a fascicular pattern and with bran-
ched hemangiopericytoma-like vessels [Fig. 2,
3]. No necrosis was found and mitotic figures

were very rare, 1-2 mitosis per 10 high-powe-
red fields. Hyalinization and myxoid degene-
ration areas were seen in parts, which were hy-
pocellular. The cystic component was related to
retention cysts and duct dilatation. The tumor
invaded the muscularis propria of the duode-
num. The complete pathological examination
revealed no vascular or nervous invasion. All
seventeen lymph nodes were tumor-free.

Figure 1 — Solitary, circumscribed, neoplasm with white
cut surfaces, in the head of the pancreas

Figure 2 — Spindle cell with minimal nuclear
pleomorphism (HE % 200)
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Figure 3 — Mixoid background and
haemangiopericytoma-like vascular pattern (HE * 100)
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Immunohistochemical analysis on the
resected tumor revealed that the tumor cells
express diffusely positive for CD34, vimentin
and CD99, focally positive for bcl-2, nuclear
beta-catenin and actin and were negative for
CD117, EMA, Caldesmon, Desmin, S100 and
Cytokeratins [Fig. 4-6]. Ki-67 proliferation
index was observed below 1%.
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Based on the histology and immunosta-
ining profile, a diagnosis of solitary fibrous tu-

mor was made. One week post-operatively, the
patient died due to surgical complications.

Discussion

The 2010 World Health Organization clas-
sification defines SFT as a ubiquitous mesen-
chymal tumor of probable fibroblastic type with a
prominent haemangiopericytoma-like branching
vascular pattern [15]. SFT was first described
as a distinct entity among primary neoplasm in
the pleura by Klemperer and Rabin in 1931
[14]. SFT is quite a rare tumor; it accounts for
0.03% of all neoplasms and 3% of soft tissue
tumors, and its incidence has been estimated to
be 2—4 cases per million per year in the general
population. SFT is typically found in the pleura
(65%), fascial and musculo-aponeurotic tissues,
but can occur in intra-abdominal localization.
Intra-abdominal SFTs are most often associated
with familial adenomatous polyposis or Gard-
ner syndrome (familial adenomatous polyposis
with multiple osteomas and mesenchymal tumors
of the skin and soft tissues) in up to 70% of the
cases while sporadic cases are uncommon. In
contrast to the intra-abdominal forms, sporadic
pancreatic fibrous tumors are more frequent
than those associated with familial adenoma-
tous polyposis. SFTs in extra-pleural localiza-
tions generally exhibit benign behavior [14].
However, it has been reported that several clini-
cal and pathological features can predict more
aggressive behavior and metastasis can be seen
approximately in 10-15% of tumors [14].

In 65% of SFT cases, the tumor arises
from the pleura, but they can also be found in
other sites such as lung parenchyma, thyroid
gland, liver, kidney, adrenal gland, salivary
gland, soft tissue, head and neck. Pancreas is
an extremely rare extrapleural location. Inclu-
ding our patient, only 16 cases of pancreatic
SFTs have been reported with the clinical fin-
dings summarized in Table 1. Other mesenchy-
mal tumors located in the pancreas include
GIST, leiomyosarcoma, schwannoma, fibromy-
xoid sarcoma, perivascular epithelioid cell tu-
mor (PECOoma), and vascular tumors. Pancre-
atic SFT is often asymptomatic because it is
generally a benign and slow-growing tumor.
Symptoms differ according to the location and
size of the mass and include abdominal pain,
constipation, jaundice, and weight loss. In our
case, the patient presented with abdominal pain
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and jaundice. The patients’ age ranges from
24-78 years at diagnosis [1-15]. Although
extrapleural SFT has no gender bias reported,
the current pancreatic cases have female to
male ratio of 12 : 3. Our patient was a 47—year-
old man. In 10 cases, the radiologic impression
favored an endocrine tumor, as these tumors
can appear similarly well-circumscribed and
hypervascular. In our case, the initial diagnosis
was a cystadenocarcinoma. This was suggested
because of the cystic component and female
gender. In fact, the cystic component corre-
sponded to retention cysts above the tumor.
Only 4 published pancreatic SFT presented as
cystic tumors. These cases confirm the dif-
ficulties of the radiologic diagnosis of the cys-
tic pancreatic tumors. The size of the tumors
ranged from 1.5 to 18.5 cm in diameter. SFTs
were mostly localized in the head of pancreas
(9/13) as in our case. Pancreatic SFT may show
a wide range of histological patterns including
palisading, diffuse sclerosing areas and stori-
form or hemangiopericytic patterns and can
thus mimic other mesenchymal neoplastic and
non-neoplastic proliferations [1, 4, 7, 8]. Mixed
fibrotic, hyalinized and myxoid changes might
be found in stroma. The diagnosis of SFT has
been refined by the availability and the immu-
nohistochemical markers such as CD34, vi-
mentin, bcl-2, and CD99. Nuclear beta-catenin
may occur in approximately one third of SFT.
The differential diagnosis of pancreatic
SFTs includes several spindle cell neoplasms
such as GIST, leiomyosarcoma, schwannoma,
and fibromyxoid sarcoma [10, 11, 14]. Immu-
nohistochemically SFT expresses CD34 and
vimentin in 80-90% of cases and CD99 and
bcl-2 in 70% of cases. They are usually nega-
tive for c-kit (CD117), smooth muscle actin,
desmin, S-100 protein and cytokeratins which
are markers of GIST, leiomyosarcoma, schwan-
noma, and fibromyxoid sarcoma, respectively
[4, 9]. Diffusely positive staining for CD34,

vimentin and CD99, focally positive for bcl-2,
nuclear beta-catenin and actin and negative for
CD117, EMA, Caldesmon, Desmin, S100 and
Cytokeratins has been obtained in our case.

There is limited data regarding the bio-
logical behavior of SFTs with extra-pleural lo-
calization, because they are rare tumors. Appro-
ximately 10-15% of the extra-pleural SFTs are
malignant. A study in literature showed local
recurrence after 168 months; however, most of
the metastasis or a local recurrence was seen
within 2 years after treatment. Lung, liver,
bone, mesentery, omentum, mediastinum and
retroperitoneum were distant metastasis areas
in this study [14]. The criteria for malignancy
include large tumor size (> 50mm), dissemina-
ted disease at presentation, infiltrative margins,
and histologic features consistent with high cel-
lularity, nuclear pleomorphism, areas of tumor
necrosis, and an increased mitotic index (> 4
mitoses/10 high powered fields) [15]. Malig-
nant SFTs have reduced CD34 immunoreacti-
vity. Relapse was seen in 80% of these cases.
However, in our case no pleomorphism and
necrosis was found and mitotic figures were
very rare, less than 1-2 mitosis per 10 per high-
powered fields. Ki-67 proliferation index has
been observed below 1% and tumor was diag-
nosed as a benign.

In the cases of intra-abdominal SFTs,
complete tumor resection is the treatment of
choice [1, 3, 4, 6, and 7].

In conclusion, we report a rare case of
pancreatic SFT. Cystic SFT of the pancreas is
difficult to radiologically distinguish from other
cystic pancreatic tumors. Microscopic and immu-
nohistochemical studies are necessary for accu-
rate diagnosis. Because there is limited data
regarding biological behavior of SFT with
extra-pleural localization the authors recom-
mend clinical follow-up for SFT treatment if
the criteria of malignancy are not met.
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Table 1
Comparative data of patients with solitary fibrous tumors of the pancreas
Case |Author Age |Gender Clinical presentation | Tumor | Location in Immunostaining (+)
size (cm) |the pancreas
1 Liittges 50 Female Absent/incidental 55 Body CD34, CD99, bcl-2,
1999 finding vimentin
2 Chatti 41 Male Abdominal pain 13 Body CD34, CD99, bcl-2,
2006 vim
3 Gardini 62 Female Abdominal pain 3 Head CD34, CD99, bcl-2,
2007 vim
4 Miyamoto 41 Female Right upper quadrant |2 Head/body CD34, bcl-2
2007 abdominal pain junction
5 Kwon 54 Male Absent/incidental 4.56 Body CD34, CD99, vim
2008 finding
6 Srinivasan 78 Female Back pain, weight 5 Body CD34, CD99, bcl-2,
2008 loss vim
7 Amiot 51 Female Epigastric pain 6 Tail Anti-beta-catenin
2008
8 Chetty 67 Female Absent/incidental 2.6 Head CD34, CD99, bcl-2
2009 finding
9 Ishiwatarii 58 Female Absent/incidental 3 Head CD34, bcl-2
2009 finding
10 Sugawara 55 Female Absent/incidental 7 Body CD34
2010 finding
11 Santos 40 Female Absent/incidental 3 Body CD34, B-catenin
2012 finding
12 Tasdemir 24 Female Abdominal pain 185 Body CD34, vim
2012
13 Chen 49 Female Mild pain in the 13 Head CD34, bcl-2, vim,
2013 upper abdomen muscle-specific actin
(MSA), CD68, Ki67
14 Hwang 53 Female Absent/incidental 5.2and |Head CD34, bcl-2, muscle-
2014 finding 1.8 specific actin
MSA),CD10, ER, PR
15 Hee Han 77 Female Jaundice without 15 Head CD34, CD99
2015 other symptoms
16 Baxter 58 Female Left lower quadrant |3.5 Head CD34, bcl-2,
2015 abdominal pain
17 Current case |47 Male Jaundice, abdominal |3.5 Head CD34, CD99, bcl-2,
pain vim, B-catenin, actin
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COJIMTAPEH ®UBPO3EH TYMOP
HA TTAHKPEAC: ITPUKA3 HA CJIYUYAJ
N NIPEIJIEJ HA JIMTEPATYPA

JInnjana Cnacescka’, Becna JaneBckal,
Baano Janescku?, Buijana Hosecka®,
Jyanja Kusaaunopuk*

! MucturyT 3a naronoruja, Memaununcku akysrer,
Ckomje, P. Makenonuja

2 YHUBEP3UTETCKA KIMHHUKA 32 a0JOMUHAIHA
xupypruja, Ckonje, P. Makenonuja

$ Ommrra 6onmua, 8 Cenremspy,

Ckomje, P. Makenonuja

* UucturyT 3a anatomuja, MeMIuHCKN (HaKyITer,
Ckomje, P. Makenonuja

Conurapuure ¢ubpozHu tymopu (CPT) wuc-
KIIyYHUTEITHO PETKO CE jaByBaaT BO IMaHKpeacoT. Tue

O0MYHO ce pa3BUBaaT ACUMITOMATCKH M TOa MO-
JIOJIT BPEMEHCKH TIEPHOJI TIPET J1a MOXKeE J1a Ce I10C-
TaBH JMjar€o3a Bp3 OCHOBA HA CUMIITOMUTE /WM
MEXaHUUYKH NMpeIu3BUKaHUTe KoMIUMKanuu. [lopa-
IIM PETKOCTa W Hecnenu(puIHaTa KIMHUYKA CIIMKa,
OBOj CHTHUTET MPETCTaByBa BUCTHHCKH JHjarHOC-
TUYKH TPEAU3BHUK.

[MpukaxyBame ciay4aj Ha 47-TOAMIICH Max
CO WCTOpHja Ha MPOTPEeCHBHA eMUTracTpruyHa Ooyka
BO TEK Ha JIBC HEJICTH M T0jaBa Ha KOJTHIA, KOj
Oelle XOCHMUTAIM3UPAH 32 MOHATAMOIIHO WCIUTY-
Bame. Bp3 ocHOBa Ha PaIUOJIONMIKATE HAOIH, TOC-
TaBeHa € JMjarHo3a Ha IHCTAJCHOKAPIIMHOM, II0
IITO € HalpaBeHa MaHKpeaTroayojeHekTomuja. OT-
CTPaHETHOT JIeJ OJ MaHKPeacoT COJIpIKeIie J00po
OrpaHMYeHa, HeMHKAIICYJIMpaHa, Oea TyMOpCcKa Maca
co auMen3un 3.5 x 2 x 1.8 cm. Ha mpecek TBopOaTa
Oemre Ma3Ha. BuuiBy 6ea UCTUYHE KOMIIOHEHTH
U JuiiaTalyja Ha KaHaJIUTe BO TyMOPCKOTO TKHUBO U
BO TKMBO Ha MaHKPEAcOT BO HEMOCpEAHATa OJIM3H-
Ha. Bp3 OCHOBa Ha XHCTOJIOIIKATA U UMYHOXHCTO-
XeMHCKaTa aHanu3a Oellle MocTaBeHa JMjarHo3a Ha
conuTapeH GubposeH Tymop. EnHa Hemena 1o ore-
pamujaTta, TMAIMEHTOT MOYHHA MOpPail XUPYPIIKHA
KOMIIIMKAIlUN.

3a mocTaByBame TOYHA JIUjarHO3a Ha IUCTH-
yeH COT Ha maHkpeac, HEONXOAHHU CE MUKPOCKOII-
CKM U UMYHOXHUCTOXCMHUCKH UCIIHUTYBama. HOI[aTO'
uTe 3a OWMOJIOMIKOTO oaHecyBatbe Ha COT co
eKCTparieBpaiHa JIOKalln3allija ce OrpaHudeHH, T1a
3aToa, U Kora HE Ce HCIIOJIHETU KPUTEPUYMHTE 3a
MAJIMTHUTET, aBTOPUTC IIpCriopadyyBaaT KIWHUYKO
cieneme npu TpetManoT Ha COT.

Kiry4ynu 300poBH: aHKpeac, conuTapeH GrOpPO3eH TyMOp
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Abstract

Kidney transplantations have become common surgical procedures that are associated with high
success rates. Nevertheless, the detection, accurate diagnosis and timely management of the periope-
rative surgical complications sometimes require multidisciplinary team approach for some of the
complications may result in significant morbidity, risk of graft loss and/or mortality of the recipient.

A case of a 24-year old male patient that developed a number of different surgical complications is
reported. The complications included venous graft thrombosis, urinary fistula, wound infection,
wound dehiscence and a completely exteriorized transplanted kidney. Despite the various compli-
cations and, accordingly, a couple of revisions, finally the patient was discharged with a regular

kidney function.

Key words: kidney transplantation, surgical complications, wound dehiscence, plastic surgery

Introduction

A successful kidney transplant offers en-
hanced quality and duration of life and is more
effective regarding the medical outcome, pati-
ent satisfaction and cost-effectiveness than
long-term dialysis treatment in patients with
end stage chronic kidney disease (CKD) [1].
The first kidney transplantation in the Republic
of Macedonia was performed in 1977 and since
then more than 360 adult and around 10 pe-
diatric kidney transplantations have been per-
formed [2, 3]. In the last years there were major
political, legislative, medical and educational
initiatives adopted to improve the kidney tran-
splant program as a routine procedure in our
country [4].

Case report

The aim of this paper is to report a case
of a 24-year old male patient with end stage re-
nal disease due to a minimal change glomeru-
lonephritis. He has been treated many times by
pulses of methylprednisolone and maintenance
corticosteroid therapy and was presented with
constitution small for date (BM1I of 18.3).

All pre-transplant investigations have been
performed and after a couple of months on dia-
lysis he had been transplanted a kidney from
his father as a living donor. Although there was
a slightly mismatched proportion between the
donated kidney and the recipient’s constitution,
the graft was transplanted on the left-side per-
forming end to end internal iliac artery anasto-
mosis and end to side external iliac vein ana-
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stomosis in the presence of short vein length. The
uretero-vesical anastomosis was created accor-
ding to the standard Lich-Gregoire procedure.

During the postoperative course the pa-
tient developed several complications. On the
first day the postoperative diuresis was around
2000 ml. The ultrasound investigation showed
daily worsening of the graft edema with a Dop-
pler ultrasonography signal suggesting insuffi-
cient renal vein outflow. The renal CT angio-
graphy confirmed partial external iliac vein
thrombosis. The thrombosis was due to the use
of the left femoral vein for the dialysis catheter
before transplantation. Venous thrombectomy
was performed and an intensive course of anti-
coagulant therapy was administered. After a
couple of days with an improved graft function
a gradual increase in the proteinuria from 1.3 to
13.3 grams per day and diuresis reduction was
noted. The ultrasonography examination sho-
wed again an edematous kidney with satisfying
arterial perfusion. The transplant biopsy was
contraindicated because of the enormous bleed-
ing potential and this condition was considered
as an acute rejection and/or recurrence of the
baseline disease. A 3-day course of methyl-
prednisolone 10 mg per body weight was admi-
nistered and 3 plasmapheresis procedures were
performed. Despite the slow improvement in
the graft function and reduction of the proteinu-
ria, the parenchymal edema (23-26 mm) per-
sisted. At the 13" postoperative day a bleeding
was noted around the transplanted kidney that
required surgical revision. A small graft rupture
near the renal hilum was detected. It was due to
the external iliac vein stenosis that created a
new thrombosis. Another venous thrombecto-
my associated with venoplasty was performed
and the graft was enveloped in a vicryl mesh
bag. In the following days the renal function
completely recovered in the presence of insig-
nificant proteinuria < 0.5 g/day.

One week later the patient had decreased
diuresis again with a progressive and perma-
nent graft pain. This time the CT scan confir-
med ureteral necrosis with urinary fistula. The
patient was operated and an anastomosis of the
ureter of the graft with the contralateral native
ureter of the recipient was performed.

Noteworthy, from the very beginning there
was a mismatch between the proportions of the
transplanted kidney and the size of the recipe-
ent, thus making the soft tissue cover over the
transplanted kidney insufficient. Namely, after

the transplantation the skin was sutured under
tension and was the only soft tissue coverage
over the transplanted kidney. The skin was
additionally damaged with every subsequent ope-
ration. Under such circumstances secondary soft
tissue infection was highly expected. The micro-
biological examinations of the surgical wound
at different time points revealed presence of va-
rious microorganisms including even Methi-
cillin-resistant Staphylococcus aureus (MRSA)
and Candida albicans which were successfully
treated according to the antibiogram. The soft
tissue infection additionally damaged the soft
tissue cover [5,6]. Hence, after the last surgery
the transplanted kidney was functioning well
but it was completely exposed with a soft tissue
defect over it sizing about 20 x 10 cm. Then, pla-
stic surgeons were included as part of the sur-
gical team.

Because of the several operations, the local
anatomical structures were severely displaced
and dense adhesions were present, thus making
the dissection very difficult and risky. In addi-
tion, the patient was having serious comorbiddi-
ties (malnutrition, hypertension, immunocom-
promised condition) and had a long history of
CKD with a couple of months on dialysis. More
over at that time point he was getting depressed
because of the long time spent in hospital along
with the plenty of procedures he underwent.
That was the rationale why it was decided to
cover the soft tissue defect in the simplest way.

After the necrotic tissue was debrided the
overall soft tissue defect became larger (23 x
12 cm). A very long random skin flap from the
upper third of the anterior abdomen was used
in order to cover the defect (Figure 1). The flap
was prepared as a transpositional one with the
length to width ratio being 4,5 : 1. Starting at the
first postoperative day there were signs of vas-
cular insufficiency of the distal third of the flap
that in the next days progressed to a complete
necrosis (Figure 2). This problem was due to
both the long flap and the infected recipient bed.
At the 5" postoperative day a necrectomy was
performed when the distal third of the flap was
removed. Then the tensor fasciae latae (TFL)
fasciomyocutaneous flap was used as a pedicled
flap in order to cover the reminder of the defect.
As this flap is considered a thicker and a more
vascularized one it was a way to deal with the
soft tissue infection [7—9]. Namely, myofasci-
ocutaneous flaps are golden standard for mana-
gement of complicated infected wound bed.
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Figure 1 — Intraoperative view- completely exposed
transplanted kidney after the necrotic tissue being
debrided and the elevation of the abdominal
random skin flap

Figure 2 — Soft tissue necrosis of the distal
part of the flap

Six weeks after the operation the flap was
divided with a satisfying intraoperative result
(Figure 3). Yet, two days later signs of vascular
insufficiency on the distal part of the flap were
noticed. Fortunately, this episode resolved only
with partial dehiscence of the flap that healed
spontaneously upon repeated dressings.

Figure 3 — Intraoperative view after the division
of the TFL flap

The defect was successfully closed com-
bining 2 different flaps at the same time avo-

iding the microsurgical anastomosis. As a result
the graft was saved and the anterior abdominal
wall restored in the manner of function and
esthetics. Even now, three years after the tran-
splantation the results remained (Figure 4).

Figure 4 — Three years postoperative
view of the flaps setting well over
the defect

Discussion

Kidney transplantations have become com-
mon surgical procedures that are associated
with high success rates. The complications asso-
ciated with the procedure are low especially com-
pared with other solid organ transplants. Never-
theless the detection, accurate diagnosis and ti-
mely management of surgical complications after
kidney transplant are important tasks of the team
managing these patients as some of the compli-
cations can result in significant morbidity of the
recipient, risk of graft loss and mortality [10].

A case that developed a number of diffe-
rent surgical complications including venous
thrombosis, wound infection, wound dehiscen-
ce and urinary fistula was presented.

Vascular complications despite being rare
have devastating consequences particularly arte-
rial and venous thrombosis [10]. Renal vein thro-
mbosis (RVT) is usually seen during the first
post transplantation week in 0.3-6.1% of pa-
tients. The prognosis of RVT is poor, and hence,
its early recognition and treatment is crucial [11].

Approximately two thirds of the early
urologic complications (urine leak or obstruc-
tion) occur in the first month after transplan-
tation and are usually successfully treated by
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the transplantation team. However, the uro-
logical complication rates are 4-8% with a very
low patient mortality [12].

Surgical site infections have remained
major complications in solid organ transplant-
tation [5, 6]. Even worse, in this case there was
a surgical site infection along with a completely
exteriorized allograft. The allograft was prone to
mechanical injury and to infection both of which
could have almost inevitably lead to its loss.
Covering the wound with well vascularized tis-
sue can facilitate wound healing, resist the soft
tissue infection and preserve the graft in general
[8]. The reconstructive options for extensive lo-
wer trunk defects include both free flaps and
pedicled flaps each having its own advantages
and disadvantages [7]. Using a free flap would
have been very difficult because of the very bad
local conditions in the presence of soft tissue
infection and other patients' comorbidities.

In conclusion, kidney transplant may be
associated with various nephrological and sur-
gical complications whose treatment require a
multidisciplinary team work. Although at one
time point the kidney was supposed to be un-
salvageable, the great effort and persistent care
invested from all the multidisciplinary team
physicians, nurses and with the support from
the psychologist and patient's family all com-
plications were successfully over-passed and
after a 4 month hospitalization the patient was
discharged with a good graft function.
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Bame, MOCTaByBamhe TOYHA JHMjarHO3a, Kako W Ha-
BPEMEH TPETMaH Ha IEPHONICPATUBHUTE XHUPYPIIKU
KOMIUTMKAIMK OapaaT MyATUAWMCLUUIUIMHAPEH TIpu-
cran OuAejku HEKOW O]l KOMIUTMKAILIMUTE MOXKE Aa
pe3ynTHpaaT co CUTHU(HUKAHTEH MOPOUANTET, PU3HK
oJ1 TyOerme Ha TpaTOT W/MITH CMPT Ha PEIMITHEHTOT.
[IpukaxyBame ciydaj Ha 24-rOAMIICH Halu-
€HT Kaj KOTO Ce jaBHja HH3a Pa3IHYHH XHPYPIIKH
KoMIUTMKanuy. KoMIikamunTe BKITydyBaa BeHCKa
Tpombo03a Ha rpadToT, ypuHapHa (ucTyna, nHPEK-

LMja Ha paHaTa, IEXUCICHIMja Ha paHaTa u 1eJoc-
HO E€KCTEpHOpH3HpaH TpaHCIUIaHTHpaH OyOper. 1
MOKpaj OpOjHUTE KOMIUIMKALUK, MO0 HEKOJKYyTe pe-
BU3MH, NAMEHTOT Oelle OTHyIITEH oJ OOTHHIA CO
ypenHa 0yOpexxHa (pyHKIIMja U pecTaBpUpaH MEKO-
TKUBEH AC(EKT.

Kayunu 360poBu: 0yOpexHa TpaHCIUIAHTalM]ja, XUPYp-
IIKM KOMIUIMKAIMH, AEXHUCIECHIMja Ha paHa, IUlacTUYHA

XHpypryja
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Abstract

This report describes a (rare) situation when a patient’s first gift to a young doctor was in money.
This happened in very specific circumstances — in a refugee camp during the War in Croatia. The
data are taken from a large study on gifts, conducted on a representative sample of Croatian general

practitioners (GPs), N = 265, from 2358 in total.

Pro and contra factors are discussed, considering tradition and customs, but also a lack of knowledge
of young doctors in handling gifts in general. The intention of this report is primarily educative, with
review of (scarce) literature, and recommendations, where the generally accepted rules might have

exceptions.

Keywords: Gift Giving, Physician-Patient Relation, Financial Gift, Human Dignity, Cultural Background

Introduction

Although doctors “are among the most gif-
ted people on planet Earth™ [1], little is known
about appropriate conduct in these situations,
because literature about it is scanty [2, 3], and
because most medical schools do not have this
covered in their education programs. Consequ-
ently, young doctors are mostly unprepared for
something they will be facing almost daily.

There are some general recommendations
for receiving patients’ gifts, and these are as
follows: small gifts (as token of appreciation)
are not ethically problematic, and are certainly
more acceptable than big and expensive ones,
gifts in nature are more acceptable then those
in money, gifts after intervention better then
those given beforehand [2—8]. And as the most
important guideline: the intention (and not the
value!) of the gift is valued; meaning: only gifts
without open or hidden intention for some bene-
ficence are acceptable [2, 4, 5, 8, 9, 10].

Furthermore, there are only sporadic artic-
les in the official medical literature about recei-
ving gifts [2, 3, 8, 11, 12], and these are mostly

based on single or hypothetical examples [1, 5,
7,9, 13], without a serious and consistent rese-
arch on gifts. There are only few studies on
patients’ gifts, and these studies are small and
made only on hospital doctors [3, 8, 11, 12].

Aiming to get a real (and not only hypo-
thetical) insight into what happens during the
process of receiving gifts, a study was conduc-
ted on a representative sample of Croatian GPs.
A part of the study deals with the very first
present in a doctor’s career, with the descripti-
ons of the doctor’s and patient’s reaction —
which both influenced the doctor-patient rela-
tionship, as a very important element in curing
[2-5,7, 8, 10-12].

The refusal of a gift in an improper ma-
nage might hurt patient (or his dignity) [5, 7,
10, 11, 14, 16, 17], which is often overlooked in
healthcare. Thus, the damage for the patient can
by far exceed the value of the gift (because of
long-term negative curing effects, based on the
disturbed doctor-patient relation) [2, 4, 5, 7, 10].

The aim is to show that it might be some
specific situations in reality, regarding gifts,



128

Vesna Kos

where the lack of knowledge is an obstacle, since
an individual approach should be applied, re-
gardless sometimes “obvious” and generally ac-
cepted recommendations [2, 3, 7, 10, 14, 16, 17].

Methods and examinees

The survey, aimed to explore GPs’ expe-
riences concerning gifts, was conducted in 2006
on Croatian GPs and approved by the Ethical
Committee of the Medical School of the Uni-
versity in Zagreb, approval number 380-59/11-
500-77/178.

The target population were all active GPs
in Croatia, N = 2358. The sample was collected
randomly as proportionally stratified, with the
next stratum criteria: region (21 counties), gender,
the number of patient in care (all visible from
the List of Family Medicine Teams). The first
participants were chosen as purposive sample
and they formed the sample for pilot study. The
GPs with less then two years of practice were
excluded before giving them the oportunity to
participate. Final N = 265, response rate 95.7%.

The survey was originally designed in a
form of a large questionnaire, to explore GPs’
experiences concerning gifts, both those given
to and those received from patients.

The first page aimed to describe the expe-
rience of the first patients’ gift.

The questions on that page are as follows:

Table 1

— (describe) What was your first gift (in-
cluding time of study and internship)?

— At that time you were: student or intern
or physician? If student, then write the year of
study, if intern or physician write how many
months.

— (describe) How did you react? Meaning:
How did you feel?

— Did you say something and what was
it? (write)

— How the patient did react? (describe)

The survey was conducted as an open-
ended, led questionnaire, under supervision and
with the presence of the same researcher. Ques-
tions were allowed during the survey, but the
respondents were not permitted to agree among
themselves about their responses, and no dis-
cussion with the researcher was allowed.

The oral and written instructions were
clearly defined beforehand, and given immedi-
ately before the questionnaire was filled in. The
survey respondents were pre-announced, but
not the contents, only the theme.

Results

The data collected from the whole study
show that Croatian physicians receive their first
gift very early: 5.7% in their student days, 41.5%
during internship, and 50.2% as young doctors,
with a peak in the 1* month of being a doctor.

The structure of the first gifts

SORTING GIFTS BY TYPE
Type of gift Number %

coffee and/or sweets (standard gifts) 161 60.8%
food (mostly in rural practices) 24 9.1%
flowers 19 7.2%
drinks 7 2.6%
handmade products (embroidery) 5 1.9%
cosmetics 5 1.9%
money 3 1.1%
others (books, cigarettes, souvenirs) 13 4.9%
do not remember or left blank 13 4.9%
combined gifts 15 5.7%

TOTAL 265 100%

Combinations include all types of gifts.
Coffee and/or sweets are present in 14 combined gifts = 5.3%,
money in two (five cases in total).
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Comment:

Most of the first gifts are symbolic and
common (coffee and/or sweets in 66.1%).

Only in three cases the first gift was in
money, or partially in money (1.9% in total).

Description of the case wrote by the

participant

“I was an intern with about three months
of practice. You wouldn’t believe, but my first
present was MONEY! It happened in a war-
refugee camp. I was shocked and refused the
gift. The patient was offended.” (Author’s tran-
slation)

Discussion

What can we see behind this short des-
cription by a doctor about refusing a monetary
gift from a patient in a refugee camp?

At first glance the young physician was
completely right: the patient was clearly poor.
He might be rich “once upon a time”, but not in
the described situation: he was homeless, with-
out any source of income, unemployed and
without possibility to earn anything, without
possibility to rear or cultivate something appro-
priate as a gift to the doctor from his own farm
or garden. His only material possession was
money, probably taken in a hurry while run-
ning away from his home. So, who would ever
take anything from a man in such a bad life-
situation? The mere idea sounds horrible. Accor-
ding to the official recommendations, it was al-
most normal to refuse a gift: A) in money, [2—
7, 11, 12], B) of a relatively big value regar-
ding the circumstances [2-8, 11, 12, 18], C)
from a poor patient [2, 4, 5, 7, 14], i.e. from
whom taking away the only value he had (i.e.
money) would certainly diminish his already
low property.

Yet, the next question is: why did this
obviously poor patient offer a gift to the doc-
tor? Why he tried to do it at all? The answer to
this question is not so simple, and the right ans-
wer casts a very different light on the situation.

Refugees in the camp were mostly people
from remote villages or provincial towns; they
did not run away from metropolis like Zagreb.
Customs are not the same in big cities as in
villages, and local tradition might be very dif-
ferent [4, 5, 7, 8, 14-17], thus should be
considered [4, 5, 7, 14, 15, 17]. In very remote

places, people might have become accustomed
over the centuries to the fact that there is no
government or king to take care of them. The-
refore, they appreciate help which is “here-and-
now”, not connecting it with “some far-off
thing such as government”, but only directly
with the person who gives it. The doctor is the
very one who helped, not the system, not state,
not government [ 14].

=> “Me, as a patient, as a man given the
help, I have to thank directly to doctor.”

Furthermore, in the patient’s mind, the
healing is traditionally a kind of a gift. “The-
refore, as a decent man I have to give another
gift in return — because it is polite, and it is
wrong not to say thanks, to oversee such a gift
as healing, and not to give something in return.
I don’t want to become an indecent, dishono-
urable and dishonest man, this is about my dig-
nity [14, 15, 17].”

On the other hand, the young doctor stu-
died and lived in a big city for many years,
knowing the customs of a big city. Even if she
might come from a provincial area, she forgot
the village tradition and customs over the years.
Most importantly, she had heard something about
“inappropriate gifts in money” [2—4, 6, 11], but
nobody in her medical school ever taught her
the meaning of patients’ gift and the behaviour
in these situations. The sad fact is that gifts to
doctors are much more discussed in daily papers
than they are in competent and professional
venues — by skilled teachers in medical schools.
So, the young doctor could not see that this gift
had no intention to any benefit, what is the key
in distinction what gift is to be accepted vs.
refused [2, 4, 5, 8, 9, 10].

What should this young doctor do?

The first rule is that the doctor must not
hurt the patient. This is one of the basic prin-
ciples regarding gifts from patients [2, 5, 7, 10,
13, 17]. Yet, she did hurt him, she humiliated
him and insulted his dignity (she wrote “he was
offended”).

Furthermore, the way the young doctor
refused the gift disturbed the doctor-patient re-
lationship. This relation is very important in
curing process [2, 4, 5, 7, 8, 10-13, 19], since
disturbed physician-patient relation influence
negatively on curing outcome. It is known that
even just once disturbed relationship might
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diminish the curing effect forever [2, 5, 7],
especially in family medicine [5, 7].

Which would have been the

right choices for this young doctor?

1. She could have taken this “inopportu-
ne” gift, keeping in mind its value, and after
some time give to this patient “occasionally”
something of the similar value in return, like a
gesture of favour, something that he really ne-
eded — and she “just happened to have”.

2. She could have refused the gift, but in
a very polite and careful manner [2—5, 7, 10].

Just saying “no, thanks, I wouldn’t take
this” was not polite in this situation. This kind
of refusal couldn’t be polite to a man who had
nothing to offer, nothing but his human dignity
embodied in some money. Actually, she was
embarrassed by the fact that a completely im-
poverished man offered her money. In such a
situation the young doctor could not recognise
the “love embodied in gift”, as Stein described
patients’ gifts [18], as signs of gratitude and
appreciation [1, 2, 5, 7, 10]. Overwhelmed by
her own discomfort, as it often might happen
[3, 5-7, 8, 11, 12], she couldn’t react appro-
priately and put the patient’s best interest in the
first place, as it is recommended [2, 46, 10,
13], and as sometimes suggested to be done
against the own discomfort [7,10].

She had to respect the only thing he had,
his human dignity, and say for example:

“Oh, how nice and polite from you! I
appreciate that, I see you are a good man. I
promise you, we will have a coffee or lunch to-
gether the first day you leave this camp. We
will celebrate this, and I‘ll be your guest. So,
keep this money till this day, it will be so
soon.”

The patient would not see this as refusal,
but rather as acceptance in some other and de-
layed way.

By making one of these choices she would
not have offended the patient or hurt his dig-
nity. Moreover, she would not break professio-
nal and her own rules, and she would not
disturb the already well-established doctor-pa-
tient relationship [2, 4, 7, 10].

But, is it expected the doctor with three
months of practice, and without any training on
how to accept or politely refuse patients’ gifts,

to conduct this in such a fine way? Many
authors agree this is not to be expected without
proper education [2, 5-7, 15].

Conclusion

1. There might be exceptions in avoiding
monetary gifts, contrary to the general recom-
mendation about accepting gifts in nature rather
than those in money, because “there is never-
theless general consensus on what constitutes
acceptable versus nonacceptable behavior” [2].

2. The general rule about not hurting the
patient should be at the first place when recei-
ving patients’ gifts.

3. The local tradition and customs should
be taken in consideration in these situations.

4. A doctor should recognise what is very
important for a particular patient; for example:
the high need of human dignity — even in cer-
tain extreme circumstances.

It seems that medical students need an
adequate education about patients’ gifts [1, 2,
5-7, 15], to develop appropriate and professsio-
nal conduct in the future.
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Pe3zume

JA CE 3EME WJIN A CE OABUE
IMAPUYEH ITOJAPOK O TAIMEHT?
N KAKO? -

INPUKA3 HA CJIYYAJ CO ITPETJIEJ

Becna Koc

Opnen 3a ceMejHa MEIUIIMHA,
Yuusep3urer Bo 3arpe0, 3arped, XpBarcka

Ce onuiyBa (peTka) CUTyanuja Kora MpB 1o-
JapoK BO KapuepaTa Ha Miaj JieKap Owie map.
Toa ce ciyunsio BO MHOTY crienu(p)UIHA CUTYyallHja:
BO KaMIIOT 3a Oeraiim 3a BpeMe Ha TaTKOBHHCKaTa
BOjHa Bo XpBarcka. [lomarorure ce ogdpaHu o1 ro-
JeMa CTyAuja 3a MOAapOLH, CIIPOBeeHa Ha ONIITUTE
nekapu Bo XpBarcka, N =265, oa BKynHo 2.358.

Ce auckyTHpaaT TPUYUHHUTE 32 M TPOTHB,
3eMajKu TH TIPEABUA TpaauLdjaTa U oOWYauTe, HO,
HCTO TaKa, ¥ HEYNaTeHOCTa Ha MJIaAUTE JIEKapu BO
MPaBHJIHOTO NPO(ECHOHAITHO OJHECYBakhe MPH MpH-
MameTo Moxapoly, reHepanHo. Llenta Ha oBOj M3-
BEINTAj € TMPBEHCTBEHO €IyKaTHUBHA, CO Iperyiesa Ha
(ckynHa) nuTEpaTypa M MPETopakH, MpU IITO MOXKE
J1a IMa UCKJIy4YOLH O ONIITUTE IPaBUIIa.

Kayuynu 300poBH: naBame MOJAPOIH, OJHOC JIEKap —
MALUEHT, MAPHYCH MMOJAPOK, YOBEYKO IOCTOHMHCTBO, KYII-
TYPHO TIOTEKJIO
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Dear Sir,

The overall prevalence of chronic kidney
disease (CKD) with estimated glomerular filtra-
tion rate (€GFR) < 60 mL/min per 1.73 m? (stage
3) has substantially increased over the last de-
cades and is further growing. On the other
hand, it's still a debatable issue whether such
population should be referred to the nephrolo-
gists given the professional burden of care ver-
sus the potential of the preventable complica-
tions in advancing CKD stages.

Despite the numerous recommendations
proposed none of the early referral practice pat-
terns has been universally adopted. At present,
only the eGFR < 30 mL/min per 1.73 m? (GFR
stage 4) has been accepted with a need for
nephrology care. Such patients are prone to a
progressive CKD deterioration towards end
stage renal disease (ESRD) and associated with
higher mortality before or after the commence-
ment of the renal replacement therapy (RRT).
Again, the question remains, whether such con-
sequences may be prevented or RRT postponed
if nephrology care should have been instituted
earlier at CKD stage 3, i.e. about the referral in
patients with higher eGFR. According to the
current KDIGO guidelines [1], general nephro-
logy care should be provided for CKD patients
with urine albumin-to-creatinine ratio (ACR) >
300 mg/g (34 mg/mmol), hematuria, rapid eGFR
decline, anemia requiring erythropoietin therapy,
abnormalities of bone and mineral metabolism,
increased potassium, young patients < 18 years,
resistant hypertension, nephrolithiasis and here-

ditary diseases. In diagnosed patients, nephro-
logists should recommend specific and conven-
tional therapies to slow progression of CKD
and prevent adverse outcomes (kidney failure —
ESRD, CVD mortality — death). However, it is
still debatable whether early nephrology refer-
ral for CKD complications such as anemia, hy-
perphosphatemia, hypertension and CVD, and
the associated outcomes of ESRD or mortality
would be beneficial for patients in stage 3b—4
given the increased burden of care for nephro-
logists.

The results from a recent, retrospective,
observational study confirmed gradually incre-
ased ESRD and mortality risk in a referred co-
hort CKD stage 3-5 with available follow up
(FU) data from the nephrology hospital re-
cords. In total, for the median FU of 3 years
14% of patients reached ESRD and 16% died,
with most similar incidence of ESRD and death
prior to ESRD being in CKD stage 4, around
8% [2].

The baseline data analysis from another
observational, prospective multicenter study of
patients referred to nephrology with stages 3
and 4 CKD confirmed gradual increase in the
morbidity from all CVD with the declining
GFR (stage 3a < stage 3b < stage 4). The same
pattern was observed for all other complica-
tions despite the fact that care has been delive-
red mainly by nephrologists [3].

The data obtained in a large cohort of
prospectively followed CKD patients stage 1-5
exclusively by general practitioners showed
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ESRD and the mortality risk was higher only in
stages 3b to 5 compared to stage 1-2, but not
the CKD stage 3a. However, during the median
7.2 years FU mortality (22.9%) prevailed in
comparison with the development of ESRD
(1%) in all CKD stages. Anemia and albuminu-
ria as modifiable risk factors significantly pre-
dicted either outcome, and the hypertension
predicted only the mortality [4].

In addition to the increasing prevalence
of CVD events with advanced CKD stages,
ESRD and mortality data from the above men-
tioned studies are in favor of early nephrology
referral in order to increase the number of pati-

ents reaching ESRD (1 vs. 14%), and reductio'i
of the possibly preventable deaths (16 vs 22%),

respectively. Thus, management is to be guided
by the CKD stage, but also according to the
underlying etiology, the risk of progression and
complications of CKD, and the presence of
albuminuria with an appropriate treatment, in-
tensity of monitoring and patient's education.

An early referral of CKD patients to
nephrology is still underutilized option and
mainly in CKD stages 4 + 5, although even in a
referred cohort of CKD patients there is an
increased risk of dying prior to ESRD deve-
lopment over the stages 3-4.

In conclusion, nephrology referral should
be considered for CKD patients at stage 3b
because of the significant increase in ESRD
and mortality risks observed in majority of the
reported studies. On the other hand, the work-
load for nephrologists seems justifiable beca-
use the majority of CKD 3a patients are refer-
red to the primary care physicians. Neverthe-
less, they should be aware of the specific CKD
risk factors (hypertension, anemia, albuminu-
ria, CKD-MBD) associated with greater risk of
ESRD and deaths in the advanced CKD stages.
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YIHATCTBO 3A ABTOPUTE

Crucanuero , [Ipmno3n’ Ha OneneHneTo 3a MeJUIUHCKN HayKd Ha MakegoHcKaTa akajieMija Ha HAyKUTE 1
YMETHOCTUTE H3JIETyBa TPHUIIATH TOAWINHO W ¢ murupano Bo Index Medicus u Bo Medline u e gocramHo Ha
www.manu.edu.mk/prilozi. Bo Hero ce 06jaByBaatr eIuTOpHjalid, W3BOPHU HAYYHH TPYIOBH, HAYYHH COOIIITEHHUjA U
OperiefHd CcTaTud (KIMHHYKH, Ja0OpaTOpHCKH M CHHACMHONOIIKA HCKYCTBA, NPHKA3H HAa CIydad, KyCH
COOIIITEHHKja, MICMa J0 YPEIHHKOT, UCTOPUCKU 3alMCH H JIp.) OJ obnacta Ha MEIULMHCKHTE HAyKH. TpyHOBUTE HE
Tpeba [1a TH COApIKaT Pe3yiITaTHTE IITO aBTOPHUTE BeKe ' 00jaBUIIe BO APYTH ITyOIUKAIIMY WITH CITUCAHU]a.

TpynoBute mpeIoKeHu 3a 00jaByBame BO ,,[IpHiIo3u™ ru perieH3upaar 1Bajia CTPy4mhald 0/l COOIBETHATA
Hay4Ha 00JIaCT, KOM 33 aBTOPUTE OCTaHYBaaT aHOHUMHH.

Tpynosure ce 00jaByBaaT Ha aHIVIMCKHU ja3WK CO PE3UME Ha aHTIMCKH M Ha MaKEeJOHCKH ja3uK.

Tpymor Tpeba ma Oume oruykan co HoBuHapcku npopen (28130 pena), Ha Gema xaptuja om ¢opmar A4, co
MapriHi HajMajky 3 Cm wnu Ha kommjytep § nporpama Word for Windows, co npunoxkeHna guckera uiu LIJ1.

O0eMOT Ha OpUTHHAJICH HAyYeH TPYJ, BKIYy4yBajK T M HpHiIo3uTe (WiycTpanuu, rpaduKoHy, Tabenu) He
cMmee ga Ouze morosieMm of eaeH aBropcku Ttadak (30.000 3maum, ogHocHo 16 crpanuim on 28 pema). O6eMoT Ha
KpaTKUTE COOIIITEHHja He Tpeba a Oujie MorojieM oJ] CeAyM CTPAHHIIH.

Ha tpynmoT, mokpaj MMeTO M MpPEe3UMETO Ha aBTOPOT/aBTOpUTE, Tpeba Ja Ouae HaBeJAeHA yCTaHOBAaTa HIH
opraHM3aiyjarta Bo Koja e u3paboTeH TpyaoT.

Tpymot Tpeba nma compku amctpakT on HajMHOry 250 300pa Ha aHTIHCKH ja3uK, KaKO W alCTPakT Ha
MaKeJIOHCKH jasuK. ANICTPakToT Tpeba Ja COIpIKU KpaTOK NPHKa3 Ha IieNTa Ha TPYAOT, METOIUTE Ha paboTa, OUTHHTE
pesyaratd (Co HyMEpPHYKH IMOJATOLM) U OCHOBHHU 3aKIy4OlH. 3aeHO CO alCTPakToOT Tpeba na OupaT JOCTaBeHU
HajOuTHHUTE KITydHH 300poBU. Kirydnure 300poBH 32 MEAUITMHCKATE HAYKH Ce HaBeIyBaaT BO coryacHocT co M.E.S.H.

Tpymot mo mpaBuio Tpeba 1a COAPKH: BOBEI, MATEpHjal U METOMAHM, PE3YNITATH, IHUCKyCHja M 3aKIYYOK.
BoBezot Mopa j1a Guae KpaTok, co jacHO neHHUpaHa el ¥ CO JIOCETAIHO MO3HABamke Ha MpobieMoT. MartepujanoTt
U MerojauTe Tpeda Ja COIpXaT AOBOJHO IOJATOLM OJi KOM YHMTATelnoT Ke Ouje BO COCTOj0a Ja T'M MOBTOpPH
HCIIMTYBambaTa 0e3 JOMOJHUTeHA HH(popMalmja. Pesynrarure Tpeda 1a OMIAT HAMINAHN KPATKO U jaCHO, a JUCKycHjaTa
Jla TH 00jacHH pe3ysITaTHTe.

MepHuTE eMHULM U IPYTHTE TEXHUYKH TTOJIATOIM MOpaaT Jia Ouaat ycornacenu co Sl-cucremor.

Wnyctpauuure ce npuinoxkyBaar nocedHo. ['padukonure u uprexure Tpeda na Ouaar Ha nayc wiM Ha Oena
XapTuja, KOHTPACTHH, & O3HAKUTE M OPOjKHUTE BO rpa)MKOHUTE CPa3MEPHH Ha rOJEMHHATA Ha LPTEKOT, 33 Ja OCTaHAT
YUTIIMBY TI0 PEAYLHPamEeTo Ha ToJIeMUHATa Ha IpTexoT. I1o mpaBmito He Tpeba na Oupat noseke ox yetupu. HuBHOTO
MECTO BO TEKCTOT Ja Omzie o3HaueHo. Cute WiycTpariy Tpeda 1a MMaart JereHan Ha aHTJINCKH ja3HK.

Tabenute MoKat 1a OMIAT MPUIIOKEHU MOCEOHO, HO HUBHOTO MECTO BO TEKCTOT Ja Ouae o3HadyeHo. HacmoBure
Ha Tabenure TpeOa 1a OUmaT HAMUIIAHY HA AHTJIUCKH ja3UK.

3a TpymoBuUTE 0 00JIacTa HA METUITMHCKUTE HAYKH, BO TIPUHITUI, BaXkaT ymarcTeara o0jaBeHu Bo ,,Brit. Med.
Journal“, Vol. 296, 1988, p. 101-105 (,,Banxysepckure npasuna‘“), ogaocao N. Engl. J. Med., Vol. 324, 1991, p.
424-428.

Jluteparypara ce IMTHpa BO OPUTHHAII, U TOA MO CIEAHUOB PEOCIIEA: IPEe3UME M TI0UeTHA OyKBa O IMETO
Ha aBTOPOT, HAcJOB Ha TPY/JOT, HA3UB HA CIHMCAHUETO, TOANHA Ha 00jaByBamke HA IMTHPAHUOT TPYI, TOAMIITE U OpOj,
crpanuim (oain0). JJOKONKy ce LuTHpa KHUTA MM 300pHUK Ha TPYIOBH, CE HaBeAyBa M W3/1aBa40T U MECTOTO Ha
u3naBame (Ipel CTpaHULUTe). AKO Ce HUTHPa TPYA O[] MOBEKe O TPU/LIECT aBTOPH, MO TPETHUOT/IIECTHOT Ce N0/IaBa
»H COp.“, OMHOCHO ,,ef al.“. Bo TEKCTOT Ha TPYAOT ce HaBeAyBa MPBHOT aBTOpP M FOJAWHATA CTABEHM BO 3arpaiu [ ],
OJTHOCHO OpojKa BO 3arpajy, I0KoJKy Oubnuorpadujata e Hymepupana. [Ipu npBa ynorpeba Ha KpaTeHKa, BO 3arpasa
Jla ce JiaJie Hej3MHUOT MOJIH Ha3uB.

Kpatkute coommrennja kou ce ob6jaByBaaTr BO Cil. ,,IIpwno3u” (10 7 dykaHW CTpaHHWIIM) HE MoOpa Ja TH
COIpIKaT TOTJIaBjaTa BOBEI, MaTepHjajl U METOIM, TUCKYCHja M 3aKIy4OoK, HO THE MOpaaT Ja OmmaT COApIKaHU BO
TEKCTOT.
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Tpynot Tpeba ma € MpUAPYKEH CO MACMO O]l aBTOPOT 3a KOHTAKT, CO M3jaBa JeKa TPyIOoT He Omi o0jaBeH
WIN TIOJHECeH/IpudaTeH 3a IeyaTelke BO JPYro CIMCaHWE WM HaydHa ITyONWKaIija, ¥ cO MOTBpAA JeKa TPYIOT €
pasrienaH U onoOpeH O CHTe KOABTOPH, T.e. CO NMPUAPYXNKHA AEKIapanyja 3a MOXEH KOH(IMKT Ha HHTEpECH Of
aBTopure. Tpeba 1a ce 00jacCHA IPUIOHECOT Ha CEKOj aBTOP BO TPYIOT.

Pakonucute ce nocraByBaar A0 YpeayBaukuoT oj0op Ha ci. ,lIpunosn® Ha OnneneHueTo 3a MeITUINHCKA
Hayku Ha MAHY Bo 1Ba mpuMepoKka (OpUruHaN U KOMHja) ¥ eICKTPOHCKA Bep3rja Ha TPYAOT.

ABTOpHTe HAa TPYAOBHUTe Tpeba Ja I'M NMOKPHUjaT TPOIIOLHUTE 32 NMeYaTeme U 32 HHTepHeT-00jaByBame
Ha cBoMTe TPYA0BHU BO M3HOC 01 250 EYP Bo nenapcka npoTuBBpeIHOCT.

ABTOpHTe Ha TPyAOBHTe Tpeba Aa rW NMOTHHUIIAT ABAaTa JOKYMEHTA IITO I'0 NPUAPYKYBaaT TPyIOT:
DopMyIapoT 32 KOH(PJIMKT HA HHTepecH 1 PopMyJIapoT 32 eTHYKA OATOBOPHOCT.

®opmyaapure ce focTanHu Ha: manu.edu.mk/prilozi
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