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Development and validation of a questionnaire for measuring

drug-induced nausea

Razvoj 1 ispitivanje punovaznosti upitnika za merenje mucnine

izazvane lekovima

Andjelka Proki¢, Slobodan M. Jankovié

University of Kragujevac, Faculty of Medical Sciences, Department of Pharmacology
and Toxicology, Kragujevac, Serbia

Abstract

Background/Aim. There ate several questionnaires for
measuring intensity of nausea after drug administration, but
they are either too settings specific (like those measuring
chemotherapy-induced nausea), or they were not propetly
tested for reliability and validity. The aim of this study was
to develop and validate a reliable instrument that can meas-
ure drug-induced nausea. Methods. The cross-sectional
study for assessing reliability and validity of a questionnaire
was performed. The questionnaire with 5 items and answers
according to the Likert’s scale was developed during two
brainstorming sessions of the research team. Its reliability,
validity and temporal stability were tested on the sample of
128 outpatients taking iron salts orally. Results. The final
version of the Drug-Induced Nausea Scale (DINS) with 5
items showed excellent reliability, both when rated by the
investigators (Cronbach’s alpha 0.892) and by the patients
themselves (Cronbach’s alpha 0.897). It was temporally sta-
ble, and both divergent and convergent validity tests had
very good results. Factorial analysis revealed only one fac-
tor, which means that the whole scale is measuring only one
phenomenon, intensity of nausea, as was originally in-
tended. Conclusion. The DINS is reliable and valid in-
strument for measuring intensity of drug-induced nausea.
Identification of patients with high intensity of drug-
induced nausea by this questionnaire will help prescribers to
decide whether the therapy should be stopped or the patient
switched to less emetogenic therapy.

Key words:
drug therapy; iron; nausea; pharmaceutical preparations;
psychometrics; surveys and questionnaires.

Apstrakt

Uvod/Cilj. Do sada je objavljeno nekoliko upitnika za merenje
intenziteta mucnine posle primene lekova, ali su oni ili suvise
specifi¢ni za odredenu grupu lekova (npr. oni koji mere mucninu
posle primene hemioterapije) ili njihova pouzdanost i
punovaznost nisu propisno ispitani. Cilj ove studije je bio da se
razvije upitnik za merenje mucnine izazvane lekovima i ispitaju
njegova pouzdanost i punovaznost. Metode. Studija je bila di-
zajnirana kao studija preseka za procenu pouzdanosti i validnosti
upitnika. Upitnik sa pet pitanja i ponudenim odgovorima po Li-
kertovoj skali bio je razvijen na dva nestrukturirana sastanka
istrazivackog tima. Pouzdanost, punovaznost i stabilnost u vre-
menu ovog upitnika su ispitani na uzorku od 128 vanbolnickih
bolesnika koji su uzimali oralne preparate gvozda. Rezultati.
Krajnja verzija Upitnika za mucninu izazvanu lekovima (UMIL)
sa pet pitanja je pokazala odlicnu pouzdanost, kako kada su upit-
nike popunjavali istrazivaci za vreme intervjua sa bolesnicima
(Kronbahov alfa koeficijent 0,892), tako i kada su upitnike popu-
njavali samo bolesnici (Kronbahov alfa koeficijent 0,897). Upit-
nik je bio stabilan u vremenu, a testovi konvergentne i divergent-
ne punovaznosti su dali vtlo dobre rezultate. Faktorska analiza je
otkrila samo jedan faktor, §to znaci da ceo upitnik meri samo je-
dan fenomen, intenzitet mucnine, kako je originalno i nemerava-
no. Zakljucak. Upitnik UMIL je pouzdan i punovazan instru-
ment za merenje intenziteta mucnine izazvane lekovima. Ot-
krivanje bolesnika sa visokim stepenom mucnine izazvane le-
kovima pomocdi ¢e propisivacima da odluce da li terapiju treba
prekinuti ili pre¢i na manje emetogene lekove.

Kljucne reci:

leCenje lekovima; gvozZde; mucnina; lekovi;
b b tl td

psihometrija; ankete i upitnici.

Introduction

Drugs have varying potential to induce nausea and/or
vomiting. Center for vomiting in medulla oblongata is under

the influence of substances from blood, stimulation of nerve
endings in gastrointestinal tract and impulses from chemio-
receptor zone. Neurotransmitters with significant effect on
the center are histamine, acetylcholine, dopamine, 5-hy-

Correspondence to: Slobodan M. Jankovi¢, University of Kragujevac, Faculty of Medical Sciences, Svetozara Markovica Street 69,
34 000 Kragujevac, Serbia. E-mail: slobnera@gmail.com; sjankovic@medf.kg.ac.rs
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droxytriptamine, substance P and endogenous cannabinoids '.
Cytostatic drugs cause nausea in as much as 10% (drugs with
low emetogenic potential) to 90% (drugs with high emeto-
genic potential) patients >, while opioids cause nausea in
48% of patients when used for treatment of cancer pain and
in 27% when used for postoperative pain °. Nausea rate after
oral administration of iron salts amounts to 11% *, and it is
probably caused by the accumulation of free radicals in gas-
trointestinal mucosa °. Drug-induced nausea is big problem
in everyday clinical practice, as many patients are not com-
pliant to the prescribed therapy or discontinue the therapy
due to nausea.

There are several questionnaires for measurement of
nausea intensity after drug administration, usually developed
specifically for certan drug groups, like the Chemotherapy-
Induced Nausea and Emesis Quality of Life (CINI QOL)
questionnaire ® or the Gastrointestinal Symptom Question-
naire (GSQ) designed to measure nausea after oral drug in-
take ’ and tested in the patients taking iron salts. Within its
program of developing standardized set of the patient-re-
ported outcomes (Patient-Reported Outcomes Measurment
Information System — PROMIS) the National Institute of
Health in the USA created also the Gastrointestinal Symptom
Scales (GSS), and one of them measures nausea caused by
either disease or drug ®. However, these scales are either too
settings specific (like CINI QOL), or were not properly
tested for reliability and validity after drug administration
(like GSQ, or PROMIS GSS-nausea). The reliable and valid
questionnaire for measurement of drug-induced nausea as
general phenomenon could be an important clinical tool for
assesing tolerability of emetogenic drugs and necessity to
discontinue therapy or switch to less emetogenic one. If
drug-induced nausea is mild, a prescriber could further de-
crease it through timing intake of the drug with food or giv-
ing only one daily dose before going to bed, and in this way
preserve potentially very efficient drug for the patient instead
of switching to other drugs (which could cause nausea, t00).
Besides, after adequate explanation and rating of nausea, the
patients with a mild form will be more compliant to the pre-
scribed therapy.

The aim of our study was to develop a questionnaire for
measurement of intensity of drug-induced nausea and test its
reliability and validity on a sample of adult patients taking
iron salts orally.

Methods
Design

The study was of a cross-sectional type, and assessed
reliability and validity of newly developed questionnaire for
measurement of drug-induced nausea (Drug-Induced Nausea
Scale — DINS) among outpatients taking iron salts orally.

Construction of the new questionnaire

Developing of the new questionnaire was done accord-
ing to the guidelines set by Robert F. DeVellis °, through 8
steps. In the first step (determining object of measurement),

drug-induced nausea was chosen as an object of measure-
ment, being one of the most frequent causes of discontinua-
tion of effective drug therapy '°. The second step, generating
an item pool, was conducted through two brainstorming ses-
sions of the authors, one week apart. In the third step (deter-
mining format for measurement) each item was constructed
in the form of positive statement which should reflect certain
element of nausea. Five possible answers were offered for
each statement, in the form of Likert’s scale: “never”,
“rarely”, “sometimes”, “often”, and “always”. The answers
were rated from 1 (“never”) to 5 (“always”). Total score of
the questionnaire was calculated by summation of answers to
individual items. The patients with the total score from 1 to
10 had mild nausea, those from 11 to 20 moderate nausea,
and the patients with the score from 21 to 25 severe nausea.
The fourth step (revision and correction of the initial pool of
items) was made by the three-member expert committee
composed of a psychiatrist, a gastroenterologist and a clini-
cal pharmacology specialist employed by the Clinical Center
Kragujevac, Serbia. Within the fifth step, one validation item
for discovering socially desirable behavior of respondents
was included in the questionnaire: “T always try to help other
people. “In the sixth step the initial pool of the DINS items
was tested on 5 PhD students (at Faculty of Medical Sci-
ences, University of Kragujevac, Serbia) for clarity and
comprehension. After the pilot a few minor changes were
made, and then the final Serbian version of the DINS was
copied and prepared for the reliability testing on the sample
of 128 outpatients. The seventh (evaluating the items) and
eighth (optimizing the questionnaire length) steps are de-
scribed below.

Tranglation and cultural adaptationof supplementary
guestionnaire for validation purposes of the DINSin-
strument

The translation and cultural adaptation of the PROMIS-
GSS-nausea questionnaire (4 items) was made according to
the International Society for Pharmacoeconomics and Out-
comes Research (ISPOR) guidelines ''. Permission for trans-
lation of PROMIS-GSS-nausea (version with 4 items) from
English to Serbian was granted by the National Institutes of
Health Patient Reported Outcomes Measurment Information
System. The original scale was first translated into Serbian
by two investigators who were Serbian native language
speakers (S. Jankovi¢ and A. Proki¢). They translated the
scale independently of each other, and then the translations
were harmonized to one Serbian version at the meeting of the
study investigators. The harmonized Serbian version was
then translated back to English by Dr Zan Friscic, native
English speaker, citizen of Australia. When translated back
to English, Dr Friscic was not aware of the original English
version of the PROMIS-GSS-nausea. The back-translation to
English was then compared with the original English version
by the study investigators and at the new meeting of investi-
gators the final Serbian version of the PROMIS-GSS-nausea
was agreed on. The final translation of PROMIS-GSS-nausea
into Serbian was then tested on 5 PhD students (at Faculty of
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Medical Sciences, University of Kragujevac, Serbia) for clar-
ity and comprehension. After the pilot, a few minor changes
were made, and then the final Serbian version of PROMIS-
GSS-nausea was copied and prepared for the reliability testing.

Data collection — population and the sample

The final Serbian versions of the both new (DINS) and
translated (PROMIS-GSS-nausea) questionnaires were tested
for reliability on the outpatients who visited community
pharmacies in Osecina, western Serbia. The visits took place
during the year 2016. The inclusion criteria were the oral in-
take of iron salts for at least two weeks, literacy and age over
18. The exclusion criteria were previous gastrectomy, cogni-
tive disorders (score at Mini-Mental State Examination be-
low 24), mood disorders and mental retardation. The sample
of the patients was of consecutive nature, i.e., all patients
who visited community pharmacies during the study period
(and satisfied inclusion and exclusion criteria) were offered
the questionnaire. During the first encounter, the question-
naires were completed in two ways: at first, by the investiga-
tors who were questioning the patients, and second, by the
patients themselves. At the second encounter, two weeks
later, the patients were repeatedly interviewed by the study
investigators who completed the same questionnaires again.
The study was approved by the Ethics Committee of Clinical
Center Kragujevac, Serbia. The patients were treated with
due respect and care, according to the principles stated in
Declaration of Helsinki.

Data analysis
Reliability testing

Reliability of the questionnaire was tested by three
methods. First, internal consistency was determined through
calculation of Cronbach’s alpha for the questionnaire as a
whole. Second, the questionnaire was divided by split-half
method to two parts with the same number of questions, and
Cronbach’s alpha was calculated for each of the parts. Using
the alphas for both parts, number of questions in each part
and average correlation between the questions in both parts
of the original questionnaire, the Spearman-Brown coeffi-
cient for the questionnaire as a whole was calculated by the
Spearman-Brown “prediction” formula'>. Third, for each
question mean score and their variances were calculated in
order to check their suitability for measurement of whole ex-
tent of nausea severity.

Factorial analysis

Principal component analysis of the questionnaire was
made in order to discover principal factors . The principal
component analysis groups the items of a scale to a smaller
number of principal components which describe most of the
variance of the responses to the scale items. Each of the prin-
cipal components identified covers part of the variance in the
data, and they are not correlated between themselves. The
components (factors) covering maximal variance are kept,
while the otherswith small amount of variance are discarded.
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The amount of variance covered by each component is
measured by its eigenvalue. First, suitability of the question-
naire and sample for factorial analysis was tested by the Kai-
ser-Meyer-Olkin measure of sampling adequacy and by the
Bartlett's test of sphericity. Then, the factors were extracted
at first without rotation, with conditions that the eigenvalues
had to be greater than 1.0, and using the Scree-plot (the ex-
tracted factors were above the “elbow” of the graph). Sec-
ond, referent axes were rotated orthogonally, by the Varimax
method, and another extraction of the factors was made, us-
ing the same criteria as for the unrotated solution. The fol-
lowing was reported for the extracted factors: loadings, ei-
genvalues, and percentage of variance explained. The ex-
tracted factors were then named accordingly. All calculations
were performed by the SPSS statistical software, version 18.0.

Validity

The content validity of the questionnaire was evaluated
by an independent panel of three experienced clinicians at
the Clinical Center Kragujevac, Serbia: psychiatrist, gastro-
enterologist and clinical pharmacology specialist.

The criterion validity was tested by three methods:
comparison of the DINS scores when the questionnaire was
completed by the investigators and by the patients them-
selves, convergent validity testing by comparison of the
DINS score with the PROMIS-GSS-nausea score, and the
divergent validity testing by comparison of the DINS score
with the score of the Intolerance of Uncertainty (IU) ques-
tionnaire. The permission to use the Intolerance of Uncer-
tainty questionnaire in Serbian language (which measures in-
tolerance of uncertainty in everyday life and was previously
validated in Serbian population) was granted by the Associ-
ated Professor, Ljiljana Mihié, psychologist, the University
of Novi Sad, Serbia'®. The correlations between scores on
the questionnaires were calculated and presented in Multi-
method, multi-trait matrix. All calculations were performed
by the SPSS statistical software, version 18.0.

Temporal stability

Temporal stability of the DINS and the PROMIS-GSS-
nausea results was tested by second completion of the ques-
tionnaires by the investigators who repeatedly interviewed
the patients two weeks after the first encounter. The patients
were invited to the second encounter by phone.

Results

The first version of the DINS questionnaire contained 5
questions, which after the pilot and minor adjustments was
tested on the sample of 128 outpatients: mean age 45.8 +
13.5 years, male/female ratio 16/112 (12.5%/87.5%), educa-
tion elementary  schoolhigh  school/university =
26.6%/51.6%/21.6%, place of residence, urban/rural = §3/45
(64.8%/35.2%), and all patients except 2 (1.6%) were pre-
scribed with oral iron for treatment of anemia. Thirty-eight
patients (29.7%) were taking iron salts before meal, 7 (5.5%)
during meal, 68 (53.1%) after meal and remaining 15
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(11.7%) did not take care about the timing of drug intake.
Seventy patients (54.7%) were previously introduced with
the gastrointestinal adverse effects of iron preparations, and
the remaining 58 patients (45.3%) were not. Sixteen patients
(12.5%) did have previous experience with nausea after oral
drug intake, and the remaining 112 (87.5%) did not. Finally,
53 (41.4%) patients suffered from at least one chronic non-
contagious disease, and 75 (58.6%) did not.

Mean score of the DINS was 8.6 + 5.1 (range from 5 to
25). There were no significant differences in severity of nau-
sea (the DINS score) according to the sex (females 8.6 £ 5.1,
males 8.3 + 4.7, p=0.781), education (elementary school 8.9
+ 4.5, high school 8.7 + 5.3, higher education 8.3 + 4.4, p=
0.910) or place of living (urban 8.6 £ 5.4, rural 8.5+ 4.4, p=
0.962) of the study participants.

Reliability testing

After testing the original 5 items from the questionnaire,
and examining results of correlation matrix, mean values, vari-
ance, skewness and kurtosis of distributions of responses for
each of the items, none of the items was removed, leaving final
version of the DINS questionnaire with 5 items. Criteria for re-
moving the items were extreme means, near zero variances and
correlation coefficients with a majority of other items below 0.2.
Cronbach’s alpha of the final version with 5 items was 0.892,
when the scale was rated by the investigators. The mean values
of responses, standard deviations, skewness and kurtosis for
each item of the DINS are shown in Table 1. After division of
the DINS questionnaire by the split-half method, the Spearman-
Brown coefficient for the questionnaire as a whole was calcu-
lated by the Spearman-Brown “prediction” formula, and its
value was 0.834. When the scale was rated by the patients them-
selves, Cronbach’s alpha was 0.897.

Cronbach’s alpha of the PROMIS-GSS-nausea ques-
tionnaire with 4 items was 0.739, when the scale was rated
by the investigators. After division of the PROMIS-GSS-
nausea questionnaire by the split-half method the Spearman-
Brown coefficient for the questionnaire as a whole was cal-
culated by the Spearman-Brown “prediction” formula, and

its value was 0.662. When the scale was rated by the patients
themselves, Cronbach’s alpha was 0.737.

Factorial analysis

Factorial analysis of the DINS was made by the princi-
pal components method. The Kaiser-Meyer-Olkin measure
of sampling adequacy was 0.815 and the Bartlett's test of
sphericity was significant (p = 0.000). Only one factor was
extracted, explaining in total 70.1% of variance and with ei-
genvalue 3.503.

Factorial analysis of the PROMIS-GSS-nausea ques-
tionnaire was made also by the principal components
method. The Kaiser-Meyer-Olkin measure of sampling ade-
quacy was 0.614 and the Bartlett's test of sphericity was sig-
nificant (p = 0.000). Only one factor was extracted, explain-
ing in total 56.22% of variance and with eigenvalue 2.249.

Validity

Construct validity of the questionnaire was confirmed
by the panel of experts, who also helped with slight re-
phrasing of the questions.

Divergent criterion validity was tested through non-
parametric correlation between scores of the DINS scale
(when it was rated by an investigator and by the patients
themselves) and scores of the U scale (when it was rated by
investigator and by patients themselves). The convergent cri-
terion validity was tested through the non-parametric correla-
tion between the scores of the DINS scale (when it was rated
by an investigator and by the patients themselves), the scores
of the PROMIS-GSS-nausea scale (when it was rated by an
investigator and by the patients themselves). The correlation
coefficients between the DINS and the IU scales and be-
tween the PROMIS-GSS-nausea and the IU scales were be-
low 0.2 and were statistically insignificant. The non-
parametric correlation was chosen due to the non-normal dis-
tribution of some of the scores. The Spearman’s correlation
coefficients are shown in the Multi-trait, multi-method ma-
trix (Table 2).

Table 1

Mean values, standard deviation, skewness and kurtosis of responses to the items of DINS questionnaire
(the responses are rated from 1 to 5 on a Likert scale).

Item Mean Star.lde.lrd Skewness Kurtosis
response deviation

Did you feel nausea during drug therapy? 1.97 1.386 1.157 -0.084

During drug therapy, did you feel nausea always in the same 1.89 1.399 1.338 0.319

time during a day?

During drug therapy, how often you could not perform your 1.71 1.243 1.641 1.404

daily activities due to nausea?

Was your appetite decreased due to nausea during drug therapy? 1.36 .858 2.651 6.599

Did you feel an urge to vomit during drug therapy? 1.63 1.100 1.746 2.083

DINS — drug-induced nausea scale.
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Table 2
Multi-trait, multi-method correlation matrix (non-parametric Spearman’s coefficients)
DINS score, PROMIS-GSS- PROMIS- IU score,
DINS score, rated nausea score, GSS-nausea  IU score, rated by
Parameter . : rated by a : . rated by a
by an investigator . rated by an score, rated an investigator .
patient . . . patient
nvestigator by a patient
DINS score, rated 1 0.956%* 0.765%* 0.765%* 0.131 0.126
by an investigator
DINS score, rated 0.956** 1 0.757** 0.759** 0.127 0.123
by a patient
PROMIS-GSS- 0.765%* 0.757** 1 0.961** 0.052 0.037
nausea score,
rated by an
investigator
PROMIS-GSS- 0.765%** 0.759** 0.961%* 1 0.018 0.013
nausea score,
rated by a patient
IU score, rated by 0.131 0.127 0.052 0.018 1 0.972%*
an investigator
IU score, rated by 0.126 0.123 0.037 0.013 0.972%* 1

a patient

**significant correlation at p <0.001.

DINS — Drug Induced Nausea Scale. PRMIS-GSS — Patient-Reported Outcomes Measurement Information System Gastroin-

testinal Symptom Scale; IU — Intolerance of Uncertainty.

Temporal stability

The DINS scale showed excellent temporal stability:
when rating (by an investigator) was repeated on the same
patients two weeks later, the correlation between the scores
(Spearman’s coefficient) was 0.965 (p < 0.001). Cronbach’s
alpha after the repeated rating was 0.901.

The PROMIS-GSS-nausea scale also showed excellent
temporal stability: when rating (by an investigator) was re-
peated on the same patients two weeks later, the correlation
between the scores (Spearman’s coefficient) was 0.947 (p <
0.001). Cronbach’s alpha after the repeated rating was 0.742.

Discussion

The final version of the DINS scale with 5 items
showed excellent reliability, both when rated by the investi-
gators and the patients themselves. It was temporally stable,
and both divergent and convergent validity tests had very
good results. The factorial analysis revealed only one factor,
which means that the whole scale was measuring only one
phenomenon, intensity of nausea, as was originally intended.
The DINS scale was also more reliable than the previously
validated PROMIS-GSS-nausea scale.

Although the PROMIS-GSS-nausea scale was used for
measuring intensity of nausea in a variety of gastronitestinal dis-
eases, showing high ability to discriminate between the subtle
changes in the nausea intensity "°, it was not previously used to
measure drug-induced nausea. In our study, it showed necessary
level of reliability for this purpose, but the DINS surpassed it by
far with its high Cronbach’s alpha around 0.9.

Since nausea and vomiting are particularly severe in the
patients receiving chemotherapy, it is not surprising that the

Proki¢ A, Jankovi¢ S. Vojnosanit Pregl 2019; 76(6): 571-576.

largest number of instruments for measuring drug-induced
vomiting was specifically developed in this area. Recent sys-
tematic review has found seven instruments for measuring
chemotherapy-induced nausea, retching and vomiting '°. A
majority of these instruments cover three key domains (nau-
sea, vomiting and retching) and are prepared in several forms
which are adjusted for three different phases of nausea-
vomiting-retching phenomenon: anticipatory, acute and de-
layed. Our instrument DINS was focused on nausea domain,
which is usually the only one present when the patients take
less emetogenic drugs other than cytostatics . Therefore,
the DINS should not be used for the measurement of chemo-
therapy induced nausea, retching and vomiting, but for esti-
mation of nausea caused by less emetogenic drugs prescribed
to outpatients.

Although limited to the measurement of nausea, the
items from the DINS instrument cover essential aspects of
this phenomenon, which could be also applied to vomiting
and retching: occurrence (item 2), duration (item 1) and se-
verity (items 3,4 and 5) 7. The Gastrointestinal Symptom
Questionnaire by Pereira et al. ” also covered these aspects
of nausea, but the answers to questions had only three mo-
dalities, “mild”, “moderate” and “severe”, limiting dis-
criminative power of the scale. Although in their study,
Pereira et al. ’ did not measure internal consistency of their
questionnaire, most likely it would not be too high, since
the questionnaire related only to condition of a patient on
the day of rating, and misses chronicity as important aspect
of drug-induced nausea. We also would like to point out
that the second question (During drug therapy, did you feel
nausea always in the same time during a day?) could be
better formulated in a way which would take into account
timing of a drug intake during the day (e.g., During drug
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therapy, did you feel nausea always after its administra-
tion?) in order to capture causality between intake of a drug
and emergence of nausea. However, this new formulation
would have to be tested in a future study.

Main limitations of this study were non-homogenous
nature of the study sample, i.e., some of the patients had pre-
vious experience with nausea after oral drug intake, some did
not, and female sex was largely predominant, due to higher
incidence of iron-deficiency anemia. This non-homogeneity
could be responsible for somewhat wider dispersion of the
patients’ responses. Besides, the patients were taking only
one drug (iron salts) which causes nausea, so the results
could be drug type — specific, and may not apply to nausea
caused by other drugs. Future studies with the same ques-
tionnaire should be conducted on several patient subgroups
which are taking other emetogenic drugs in order to get
complete insight into its functionality.

Conclusion

In conclusion, the DINS is a reliable and valid instru-
ment for measuring intensity of drug-induced nausea. Identi-
fication of patients with high intensity of drug-induced nau-
sea by this questionnaire will help prescribers to decide
whether the therapy should be stopped or the patient
switched to less emetogenic therapy.

Acknowledgements

The authors are grateful to Dr Zan Fris¢i¢, MD, special-
ist of orthopedic surgery and native English language
speaker, who helped with backward translation from Serbian
to English of the PROMIS-GSS-nausea scale. The authors
also thank to Associated Professor Ljiljana Mihi¢, psycholo-
gist, University of Novi Sad, Serbia, for giving permission to
use the Intolerance of Uncertainty questionnaire for testing
divergent validity of the DINS scale.

REFERENCES

1. Hendren G, Aponte-Feliciano A, Kovac A. Safety and efficacy of
commonly used antiemetics. Expert Opin Drug MetabToxicol
2015; 11(11): 1753-67.

2. Turini M, Piovesana V', Ruffo P, Ripellino C, Cataldo N. An as-
sessment of chemotherapy-induced nausea and vomiting direct
costs in three EU countries. Drugs Context 2015; 4: 212285.

3. Leppert W. Emerging therapies for patients with symptoms of
opioid-induced bowel dysfunction. Drug Des Devel Ther
2015;9: 2215-31.

4. Tolkien Z, Stecher L, Mander AP, Pereira DI, Powell ]]. Ferrous
sulfate supplementation causes significant gastrointestinal side-
effects in adults: a systematic review and meta-analysis. PLoS
One 2015; 10(2): €0117383.

5. Geisser P, Burckhardt S. The pharmacokinetics and pharmaco-
dynamics of iron preparations. Pharmaceutics 2011; 3(1): 12—
33.

6. Martin CG, Rubenstein EB, Elting LS, Kim Y], Osoba D. Measur-
ing chemotherapy-induced nausea and emesis. Cancer 2003;
98(3): 645-55.

7. Pereira DI, Couto Irving S8, Lomer MC, Powell J]. A rapid, simple-
questionnaire to assess gastrointestinal symptoms after oral
ferrous sulphate supplementation. BMC Gastroenterol 2014;
14: 103.

8. Spiegel BM, Hays RD, Bolus R, Melmed GY, Chang L, Whitman C,
et al. Development of the NIH Patient-Reported Outcomes
Measurement Information System (PROMIS) gastrointestinal
symptom scales. Am ] Gastroenterol 2014; 109(11): 1804-14.

9. DelVellis RF. Scale Development, Theory and Applications.
2nd ed. Newbury Park: SAGE Publications; 2003.

10. Morrow GR, Navari RM, Rugo HS. Clinical roundtable mono-
graph: new data in emerging treatment options for chemother-
apy-induced nausea and vomiting. Clin Adv Hematol Oncol
2014; 12(3 Suppl 9): 1-14; quiz 15.

11. Wild D, Grove A, Martin M, Eremenco S, McElroy S, 1Verjee-Lorenz
A, et al. ISPOR Task Force for Translation and Cultural Ad-
aptation. Principles of Good Practice for the Translation and
Cultural Adaptation Process for Patient-Reported Outcomes
(PRO) Measures: report of the ISPOR Task Force for Transla-
tion and Cultural Adaptation. Value Health 2005; 8(2): 94-104.

12. Streiner DI, Norman GR. Health Measurement Scales - a practi-
cal guide to their development and use. 4st ed. Oxford: Ox-
ford University Press; 2008.

13. Badia X, Arribas F, Ormactxe [M, Peinado R, de Los Terreros MS.
Development of a questionnaire to measure health-related
quality of life (HRQoL) in patients with atrial fibrillation (AF-
QoL). Health Qual Life Outcomes 2007; (5): 37.

14. Mihi¢ 1, Soki¢ ], Samac N, Ignjatovié 1. Serbian adaptation and
validation of the Intolerance of Uncertainty Scale. Primenjena
psihologija 2014; 7(Suppl): 347-70. (Serbian)

15. Khanna D, Hays RD, Shreiner AB, Melmed GY, Chang L, Khanna
PP, et al. Responsiveness to Change and Minimally Important
Differences of the Patient-Reported Outcomes Measurement
Information System Gastrointestinal Symptoms Scales. Dig
Dis Sci 2017; 62(5): 1186-92.

16. Brearley SG, Clements CV/, Molassiotis A. A review of patient self-
report tools for chemotherapy-induced nausea and vomiting.
Support Care Cancer 2008; 16(11): 1213-29.

17. Phillips RS, Friend AJ, Gibson I, Honghton E, Gopanl S, Craig J1/,
et al. Antiemetic medication for prevention and treatment of
chemotherapy-induced nausea and vomiting in childhood.
Cochrane Database Syst Rev 2016; 2: CD007786.

Received on April 21, 2017.
Revised on August 21, 2017.
Accepted on September 11, 2017.
Online First September, 2017.

Proki¢ A, Jankovi¢ S. Vojnosanit Pregl 2019; 76(6): 571-576.



Vojnosanit Pregl 2019; 76(6): 577-581.

VOJNOSANITETSKI PREGLED

Page 577

ORIGINAL ARTICLE
(CC BY-5A) [ C2Cd]

AT ETg
® &,

UDC: 616.61-089.87
https://doi.org/10.2298/VSP170215112S

Retroperitoneoscopic nephrectomy for a nonfunctioning Kidney

Retroperitoneoskopska nefrektomija afunkcionalnog bubrega
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Abstract

Background/Aim. The minimally invasive laparoscopic
nephrectomy was first performed in 1991. The objective of
this paper was to present the surgical technique of retropeti-
toneoscopic nephrectomy and to our experience with this
procedure in removal of non-functioning kidneys. Meth-
ods. This retrospective study enrolled 55 patients who un-
derwent retroperitoneoscopic nephrectomy at our institu-
tion during the period from January 2011 to November
2016. All patients had a unilateral non-functioning kidney
confirmed by intravenous or computed tomography (CT)-
urography and renal scintigram. Their medical records were
analyzed for demographic data, duration of surgery, average
blood loss, duration of hospital stay as well as time to return
to normal life activities. Results. The mean age of patients
was 43 years (range 23—78). Perioperative or early postop-
erative mortality was not recorded. Mean operative time was
82 minutes (range 45-210). The average blood loss was 90
ml (40-450). The average hospital stay was 4 days (3-7).
Return to life activity was in average after 12 days (9—15).
Conclusions. Retroperitoneoscopic nephrectomy for a
non-functioning kidney is a feasible, safe, and effective min-
imally invasive method. The length of hospital stay and
convalescence was shorter than after open nephrectomy.

Key words:
nephrectomy; minimally invasive surgical procedures;
retroperitoneal space.

Apstrakt

Uvod/Cilj. Minimalno invazivna laparoskopska nefrekto-
mija izvedena je prvi put 1991. godine. Cilj ovog rada je pri-
kaz hirurske tehnike retroperitoneoskopske nefrektomije i
nasih iskustava sa primenom ove metode u lecenju bolesnika sa
afunkcijom bubrega. Metode. Ova tetrospektivna studija obu-
hvatila je 55 bolesnika kojima je uradena retropetitoneoskopska
nefrektomija u periodu od januara 2011. do novembra 2016.
Kod svih bolesnika afunkcija bubrega dijagnostikovana je intra-
venskom ili kompjutetizovanom tomografijom (CT)-urografijom
i potvrdena scintigrafijom bubrega. Demografski podaci, trajanje
operacije, prosecan gubitak krvi, trajanje bolnickog lecenja, kao 1
vreme do povratka uobicajenim aktivhostima su analizirani na
osnovu medicinske dokumentacije. Rezultati. Prosecna starost
bolesnika bila je 43 godine (raspon 23—78). Petioperativni i rani
postoperativni mortalitet nisu zabelezeni. Prosecno trajanje ope-
racije bilo je 82 minuta (raspon 45-210). Prosecan gubitak krvi
bio je 90 mL (raspon 40-450). Prose¢no trajanje hospitalizacije
bilo je 4 dana (raspon 3—7). Bolesnici su se vratili uobicajenim ak-
tivnostima u proseku nakon 12 dana (raspon 9—15). Zakljucak.
Retroperitoneoskopska nefrektomija afunkcionalnog bubrega je
izvodljiva, sigurna i efikasna minimalno invazivna metoda. Ho-
spitalizacija i petiod oporavka kra¢i su u odnosu na otvorenu ne-
frektomiju.

Kljucne reci:
nefrektomija; hirurgija, minimalno invazivne
procedure; retroperitonealni prostor.

Introduction

The first minimally invasive laparoscopic nephrectomy
was reported by Clayman et al. ' in 1991. Removal of the
right kidney with renal mass measuring 3 cm lasted for 7
hours. The same group attempted laparoscopic nephrectomy
using a retroperitoneal approach, but they found it less com-
fortable and more hazardous for the development of pneu-
mothorax >,

The retroperitoneoscopic approach was further popular-
ized by Gaur *® with his innovative creation of retroperitoneal
space using balloon dilatation. With improvements in techni-
cal equipment and experience gained, this approach was used
for more complex procedures like heminephrectomy, pye-
loplasty, ureterolithotomy and partial nephrectomy for ma-
lignancies *.

The objective of this paper was to present the surgical
technique of retroperitoneoscopic nephrectomy for a non-
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functioning kidney and to review our experience of the first
55 cases.

Methods

This retrospective study is based on the review of medi-
cal records of 55 patients who underwent retroperitoneo-
scopic nephrectomy for a nonfunctioning kidney during the
period January 2011 to November 2016. Diagnosis of a non-
functioning kidney was made by intravenous urography
(IVU) or computed tomography (CT) urography and con-
firmed with renal scintigram. Morphology of nonfunctioning
renal units was assessed by retrograde and/or antegrade pye-
lography, when necessary. Each renal unit with less than 8%
of functional parenchyma was considered to be nonfunc-
tional. Removal of the nonfunctioning kidney was indicated
in the presence of recurrent pyelonephritis, stone disease, or
hypertension that can not be controlled by medications.

Following the standard preoperative evaluation, patients
were subjected to surgical treatment. All procedures were per-
formed by the single surgeon (V.S.) under general anesthesia.

Surgical technique

After being introduced into general anesthesia, each pa-
tient received a urinary catheter. Thereafter the patient was
placed in an adequate (left or right) lateral flank position.
The operative field was prepared in a standard way. Three
trocars were placed by open technique. A 2 c¢cm incision is
made above the iliac crest and after an opening of lumbodor-

)

sal fascia, blunt finger dissection technique is used for the
creation of retroperitoneal space (Figure 1a). The posterior
port was placed under tactile control 2 cm beneath the 12th
rib (Figure 1b), close to the paraspinal musculature, taking
care to avoid injury to neurovascular structures. The anterior
port was placed after blunt dissection of the peritoneum. At
the beginning of the operation, the anterior port was placed
under visual control, but with experience, it was found that
blunt dissection of the peritoneum, using the index finger,
was sufficient for safe placement of trocar under tactile con-
trol (Figure 1c). The anterior port was placed beneath the tip
of thel2th rib, on the anterior axillary line, taking care to
avoid injury of a peritoneal sac. Finally, a 12 mm medial port
was placed through the initial incision (Figure 1d) and a
camera was introduced. Leakage of gas was prevented by two
stitches around the trocar. Our 5 mm and two 12 mm trocar
were used for the retroperitoneoscopy. The 12 mm was placed
on the dominant surgeon’s hand (anterior port for the right sided
procedure or posterior port for the left sided procedure).

Gas was insufflated to create pneumoretroperitoneum to
the pressure of 12 mmHg. The next step was an intraopera-
tive orientation and identification of Gerota fascia that was
incised posteriorly (Figures 2a and 2b). The lower pole of a
kidney was identified and dissected. Thereafter, the ureter
(Figure 3a) and gonadal vessels were identified and dis-
sected. The ureter was clipped and transected (Figure 3b).
Proximal ureteral stump was pulled laterally in order to lift
the lower pole of the kidney and proceed with dissection of
the renal hilum. The artery was identified and meticulously
dissected as well as the renal vein subsequently.

Fig. 1 — Surgical technique of retroperitoneoscopic nephrectomy. a) retroperitoneoscopic approach: primary incision;
b) blunt finger dissection of retroperitoneal space; c) placement of anterior 5 mm trocar under tactile control;
d) placement of medial 12 mm (camera) port.
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Fig. 5 — a) Entrapment of kidney in Endobag; b) Removal of the surgical specimen.
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The ENDO Gia vascular stapler was used to secure renal
artery (Figure 4a) and vein (Figure 4b). The procedure was con-
tinued cephalad using a harmonic scalpel for dissection of at-
tachments of the upper pole of the kidney. Removal of the sur-
gical specimen depended on the size of the kidney. Small hy-
poplastic kidneys were removed using specimen retrieval bags
(Figures 5a and 5b), but a removal of bigger sized specimen re-
quired widening of the initial incision. The procedure was com-
pleted with control of hemostasis and leaving the drain in the
retroperitoneum. Finally, port sites were sutured.

On the first postoperative day, the urinary catheter was
removed. A drainage tube was removed when an amount of
the drained liquid was less than 20 mL/24 hours. Patients
were discharged upon removal of the drain. Routine check-
up visits were scheduled 2 weeks after surgery at outpatient
department, and thereafter annually.

Statistical analysis was made using an Excel program.
Parametric data were analyzed using descriptive methods,
mean value and range.

The study was approved by the Ethical Committee of
Clinical Center of Vojvodina.

Results

A total of 55 patients (38 males and 17 females) under-
went retroperitoneoscopic nephrectomy for a nonfunctioning
kidney. The mean age of the patient was 43 years (range 23-78).
Etiology of nonfunctioning kidneys is presented in Table 1.

Table 1
Etiology of nonfunctioning kidneys

Etiology Number (%) of patients
Ureteral calculi 11 (20)
Uretero-pelvic junction stricture 10 (18.2)
Ureteral stricture 12 (21.8)

Renal atrophy/hypotrophy 20 (36.4)
Stenosis a. renalis 2 (3.6)

Total 55(100.0)

The average duration of surgery was 82 minutes (range
45-210), Mean blood loss was 90 mL (range 40—450). Four
(7.3%) patients underwent conversion to open surgery: two

cases due to severe fibrosis and another two due to the size
of the kidney. Postoperative complications were noted in 5
(9.1%) patients: paralytic ileus, fever, and prolonged drain-
age. The average duration of hospital stay was 4 days. Pa-
tients returned to normal life activities after 12 days (range
10-15). There was no perioperative and early postoperative
mortality. Our results are comparable with reported series of
retroperitoneoscopic nephrectomies (Table 2).

Discussion

Traditionally, urologists have used open retroperitoneal
approach for renal surgery more frequently. Surprisingly, the
majority of laparoscopic surgeons dealing with renal pathol-
ogy are not familiar with retroperitoneoscopy. The main dis-
advantage of retroperitoneoscopy seems to be reduced work-
ing space that can cause problems with trocar placement, in-
traoperative orientation in a surgical field, and entrapment of
the organ. On the other hand, posterior access enables easier
and faster identification of anatomical structures of the upper
urinary tract and keeps peritoneal cavity isolated, reducing
the risk of inadvertent organ injuries.

Indications for retroperitoneoscopic nephrectomy include
chronic pyelonephritis, obstructive or reflux uropathies, reno-
vascular hypertension, nephrosclerosis, dysplastic kidney, ac-
quired renal cystic disease, polycystic kidneys, renal tuberculo-
sis and end-stage-kidney disease before transplantation °.

This procedure is contraindicated in the case of uncon-
trolled coagulopathy and untreated infection associated with
hemodynamic instability. Morbid obesity and previous retrop-
eritoneal surgery have been considered relative contraindica-
tions for retroperitoneoscopy. Inexperienced surgeons should re-
frain from performing retroperitoneoscopy in cases with xan-
thogranulomatous pyelonephritis and renal tuberculosis because
these conditions are associated with severe perirenal scarring
and the higher rate of conversions to open surgery ~°.

Complications associated with the retroperitoneoscopic
approach are possible at each step of the procedure. Access re-
lated complications are lesions of abdominal wall vessels, le-
sions of peritoneum or pleura, injuries of solid and hollow or-
gans. Bleeding is the most unpleasant complication during sur-
gery. It should be carefully inspected at the end of the procedure
after lowering of gas pressure in the operative field *’.

Table 2
Results of reported series of retroperitoneoscopic nephrectomies
Number of Mean Blood Complication Conversion Hospital
Author Year patients duration of loss rate rate stay
(n) surgery (min) (mL) n (%) (%) (days)

Quintela et al. ' 2006 43 160 200 4(93) 13.9 2.1
Gupta and Gautam > 2005 351 98 65 22(6.3) 13.3 3
Gaur ! 2000 38 132 84 6 (4.4) na na
Hemal et al. ' 1999 43 114 na 2(4.7) 5 3.4
Gill 1998 36 263 117 2 (5.6) na 5.4
Rassweiler et al. 4 1998 17 188 na 2(11.8) 5.9 6

na — not available data.
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Rassweiler et al. ® have found a significant advantage of
the laparoscopic and retroperitoneoscopic over the open ap-
proach for nephrectomy in terms of duration of surgery, con-
sumption of analgesics and duration of hospital stay. Also,
they found that retroperitoneoscopic nephrectomy was more
favorable than laparoscopic nephrectomy in terms of lower
transfusion rate (5.9% vs. 16.7%), lower conversion rate
(5.9% vs. 11.1%) and lower complication rate (29.4% vs.
38.9) ®. Garg et al. * have published recently similar findings.
They found a significantly higher visual analog score in
nephrectomized patients who were treated by laparoscopic
approach than those who received retroperitoneoscopy (4.9
vs. 2.7 onday 1 and 3.2 vs. 1.1 on day 2).

Table 2 shows the summarized characteristics of previ-
ously reported series >'*'*. Certainly, with experience
gained and technical improvements of instrumentaria, the du-
ration of surgery, complication and conversion rates are min-
imized. However, patients should be warned of possible con-

versions to open surgery, particularly in cases of pyonephro-
sis or severe perirenal adhesions.

Conclusion

Retroperitoneoscopic nephrectomy for a nonfunctioning
kidney is a feasible, safe and effective minimally invasive
method. The length of hospital stay and convalescence was rela-
tively short. Results obtained with retroperitoneoscopic nephrec-
tomy in this study are comparable with reported series.
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Abstract

Background/Aim. Systemic sclerosis (SSc) is a chronic
systemic disease of the connective tissue. It is characterized by
diffuse microangiopathy, increased activity and creating depo-
sits of collagen in the skin and internal organs. Involvement of
the lung function disturbances in SSc is a bad prognostic sign.
The aim of our study was to investigate the association bet-
ween smoking habits and lung function disorder in the SSc
patients. Methods. The testing was conducted at the Clinic for
Rheumatology and Immunology of the Military Medical
Academy in 2016. In this study, we included 42 patients with
the newly diagnosed SSc and the patients whose disease had
been diagnosed earlier. Results. The patients were classified
according to the smoking habits, 14 (33.3%) patients were
nonsmokers, while 28 (66.7%) patients were current (23 pa-
tients) or ex-smokers (5 patients). We found no significant
differences in examined parameters among smokers and non-
smokers. In addition, distribution of the patients with the
obstructive pulmonary pattern revealed by spirometry was
uniform between smokers and nonsmokers. The concen-
trations of C reactive protein (CRP) were significantly higher in the
SSc patients with the obstructive pulmonaty pattern. The patients
with the obstructive pattern on spirometry had significantly lower
values of forced vital capacity (FVC), forced expiratory volume in
the fitst second (FEV1), FEV1/FVC ratio, diffusing lung capacity
for catbon monoxide (DLCO) and FVC/DLCO  rato.
Conclusion. In our study, we concluded that in the SSc patients
with the obstructive pulmonary pattern revealed by spirometry,
there were no significant differences between smokers and non-
smokers. CRP is a significant predictor of the lung involvement
existence in the SSc patients.

Key words:
scleroderma, systemic; lung diseases, obstructive; risk
factors; smoking.

Apstrakt

Uvod/Cilj. Sistemska skleroza (SSc) je hroni¢na sistemska
bolest vezivnog tkiva. Karakterise se difuznom mikroan-
glopatijom, povecanom aktivnoséu i stvaranjem depozita
kolagena u kozi i unutrasnjim organima. Zahvatanje pluca u
SSc je los prognosticki znak. Cilj rada je bio da se ispita po-
vezanost navike pusenja i nalaza pluéne funkcije kod bole-
snika sa SSc. Metode. Ispitivanje je sprovedeno u Klinici za
reumatologiju Vojnomedicinske akademije tokom 2016. go-
dine. Bilo je uklju¢eno 42 bolesnika oba pola sa no-
vootkrivenom sistemskom sklerozom, kao i bolesnici kod
kojih je bolest ranije dijagnostikovana. Rezultati. Bolesnici
su bili podeljeni u grupe u pogledu navike pusenja: 14
(33,3%) bolesnika bili su pusaci, a 28 (66,7%) bolesnika
nepusaci (23 bolesnika) ili bivsi pusaci (5 bolesnika). Nisu
nadene znacajne razlike ispitivanih parametara izmedu
pusaca i nepusaca. Distribucija bolesnika sa opstruktivhom
nalazom na pluéima, registrovanim spirometrijom, bila je
jednoobrazna izmedu pusaca i nepusaca. Koncentracije C
reaktivnog proteina (CRP) su bili znacajno vise kod bolesni-
ka sa SSc i opstruktivnim nalazom na plué¢ima. Bolesnici sa
opstruktivnim nalazom na plué¢ima, registrovanim spirome-
trijom, imali su znacajno nize vrednosti forsiranog vitalnog
kapaciteta (FVC), forsiranog ekspirijumskog volumena to-
kom ptve sekunde (FEV1), FEV1/FVC odnosa, difuzijskog
kapaciteta za ugljen monoksid (DLCO) i FVC/DLCO od-
nosa. Zaklju¢ak. Kod bolesnika sa SSc i opstruktivhom na-
lazom na pluéima, registrovanim spirometrijom, nema
znacajne razlike izmedu pusaca i nepusaca. CRP je znacajan
prediktor za postojanje poremecaja plucne funkcije kod bo-
lesnika sa SSc.

Kljucne reci:
sklerodermija, sistemska; pluca, opstruktivne bolesti;
faktori rizika; pusenje.
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Introduction

Systemic sclerosis (SSc) is a chronic systemic disease of
the connective tissue. It is characterized by diffuse microan-
giopathy, increased activity and creation of deposits of collagen
in the skin and internal organs '. Disease severity depends on the
degree of damage to important visceral organs °.

The affected respiratory system manifests events such
as serositis, interstitial lung disease (ILD), pulmonary vascu-
lar disease, muscular weakness and infection °. Involvement
of the lungs in SSc is a bad prognostic sign.

In systemic sclerosis, ILD can be seen in most pa-
tients *. As the first manifestation of the disease in SSc, ILD
is very rare, and is associated with the presence of antibodies
against topoisomerase I (anti-SCL-70 antibodies) > °.

In systemic sclerosis, involvement of the lungs is evi-
dent in the late stages of the disease *’

A restrictive ventilatory defect is typical for patients with
ILD. Static lung volumes are usually reduced in these patients *.

The determination of pulmonary function tests is impor-
tant for diagnosis in the patients with ILD and SSc. These
patients have decreased forced volume vital capacity (FVC)
and diffusing lung capacity for carbon monoxide (DLCO).

After the perceived widespread bronchiectasis and peri-
bronchial fibrosis during the autopsy in the patients with
progressive SSc, it was concluded that there was a possible
obstruction of the small airways in these patients °.

The aim of our study was to investigate whether there
was an impact of smoking on the lung function disorder in
the patients with SSc.

The hypothesis was that smoking was a leading cause
that led to pulmonary function disorder involvement, but
there were many factors that could cause the restrictive dis-
turbances in the patients with SSc.

Methods

In our study, we tested the pulmonary function in two
groups of patients — current or ex-smokers and non-smokers.
The testing was conducted at the Clinic for Rheumatology
and Immunology of the Military Medical Academy in 2016.

We included 42 patients with the newly diagnosed SSc
and the patients whose disease had been diagnosed earlier.
All patients met the American Rheumatism Association
(ARA) criteria for diagnosis of SSc °.

The exclusion criteria were asthma, hypersensitivity
pneumonitis and exposure to organic dusts.

Spirometry is performed using the spirometer Cardinal
Health, Jaeger (Germany).

The pulmonary function testing included a measurement of
FVC, forced expiratory volume in first second (FEV1), FEV1
/FVC ratio, DLCO and FVC/DLCO ratio.The patients were
classified according to the smoking habits: 14 (33.3%) patients
were nonsmokers, while 28 (66.7%) patients were current (23
patients), or ex-smokers (5 patients). The patients were also
compared on the basis of the presence or absence of an obstruc-
tive pattern on spirometry (obstructive: FEV1/FVC ratio < 80%
+FEV1 <80%, n= 11, nonobstructive: n=31).

Satistical analysis

Normally distributed variables are presented as mean + stan-
dard deviation (SD) and categorical variables are presented as rela-
tive frequencies. Concentrations of C-reactive protein (CRP) were
log-transformed prior to analyses in order to obtain a normal distri-
bution. The data were compared by the Student’s t test for continu-
ous variables and by the y’-test — contingency tables, for categorical
variables. The correlations were assessed by the Pearson’s correla-
tion analysis. The logistic regression analysis was performed in or-
der to explore the independent predictors for the development of ob-
structive pulmonary pattern in the patients with SSc. All statistical
analyses were performed using the PASW Statistics version 18.0
and MedCalc Software version 11.4. The differences with p<0.05
were considered to be statistically significant.

Results

Table 1 presents the general characteristics, concentra-
tions of CRP as a marker of SSc and parameters of pulmo-
nary function in the patients clustered by the smoking status.
We found no significant differences in the analyzed parame-
ters among the smokers and nonsmokers.

Table 1
General characteristics, C-reactive protein (CRP) and parameters of pulmonary function according
to the smoking status in the systemic sclerosis patients

Patients Smokers (n = 28) Nonsmokers (n = 14) p

Age (years) 51.57+£11.06 51.43 +£10.13 0.968
Gender, male (%) 10.7 21.4 0.383
FVC (% predicted) 97.95 +23.00 90.61 £15.31 0.287
FEV1 (% predicted) 98.41 £ 20.61 91.49 +£15.88 0.277
FEV1/FVC (% predicted) 96.91 + 13.80 94.69 £ 11.84 0.610
DLCO (% predicted) 66.59 £16.99 59.07 £21.75 0.226
FVC/DLCO (% predicted) 73.45 +16.49 66.14 +25.30 0.265
Obstructive pattern on spirometry (%) 25.0 28.6 0.541
CRP (mg/L)* 2.30 (1.30-4.08) 2.80 (1.10-7.11) 0.709

Data are presented as mean + SD for continuous variables, or as relative frequencies for categorical variables and compared
by the Student’s t-test, or by the y-test, respectively. The values are presented as geometric mean (confidence interval) and

log-transformed prior to analysis.

FVC - forced vital capacity; FEV1 — forced expiratory volume in first second; DLCO — diffusing lung capacity for carbon

monoxide.
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Table 2

General characteristics, C reactive protein (CRP) and parameters of pulmonary function according
to the obstructive pattern on spirometry

Obstructive pattern (n = 11),

Nonobstructive pattern (n = 31),

Patients mean + SD mean + SD P

Age (years) 57.27 £9.81 51.97 £11.03 0.665
Gender, male (%) 36.4 6.5 0.032
Smoking status (%) 63.6 67.7 0,804
FVC (% predicted) 83.12+27.16 99.90 + 16.50 0.020
FEV1 (% predicted) 82.99 +25.08 100.76 + 14.54 0.007
FEV1/FVC (% predicted) 88.08 = 14.26 99.04 £ 11.55 0.015
DLCO (% predicted) 5291 +18.12 68.05+17.64 0.020
FVC/DLCO (% predicted) 58.13+23.99 75.58 +£16.26 0.010

CRP (mg/L)*

4.79 (2.54-8.99)

1.95 (1.09-3.46) 0.031

For abbreviations see under Table 1.

Data are presented as mean + SD for continuous variables, or as relative frequencies for categorical variables and compared
by the Student’s t-test or by the y’-test respectively. The values are presented as geometric mean (confidence interval) and

log-transformed prior to analysis.

In addition, the distribution of patients with the obstruc-
tive pulmonary pattern revealed by spirometry was uniform
between the smokers and nonsmokers.

We analyzed the same parameters as previously in our
patients in two groups (smokers or ex-smokers and non-
smokers), divided according to the presence or absence of
the obstructive pulmonary pattern revealed by spirometry.
The obtained results are presented in Table 2.

In the group of smokers, there were 7 (25%) patients
with the obstructive pattern on spirometry and 21 (75%)
without it. In the group of non-smokers were 4 (29%) pa-
tients with the obstructive pattern on spirometry and 10
without it.

Expectedly, the patients with the obstructive pattern on
spirometry (7 smokers or ex-smokers and 4 non-smokers)
had significantly lower values of FVC, FEV1, FEV1/FVC
ratio, DLCO and FVC/DLCO ratio. Both subgroups were
uniform by age, but male sex was more prevalent among the
carriers of the obstructive pattern.

Additionally, the concentrations of CRP were signifi-
cantly higher in the SSc patients with the obstructive pulmo-
nary pattern (smokers or ex-smokers and 4 non-smokers).

In order to achieve more in-depth insight into the asso-
ciations of CRP levels with the parameters of pulmonary
functions, we performed the correlation analysis. We found
that concentrations of CRP were in the significant negative
correlations with FVC, FEV1 and DLCO. Also, the CRP
levels were in reciprocal relationships with FEV1/FVC and

FVC/DLCO ratios, although the statistical significance was
not reached. The above-mentioned results are presented in
Table 3.
Table 3
Correlations of concentrations of C reactive protein
(CRP) with the parameters of pulmonary function
in the systemic sclerosis patients

Pearson’s correla-

Parameters tion coefficient P

FVC (% predicted) -0.358 0.030
FEV1 (% predicted) -0.445 0.006
FEV1/FVC (% predicted) 0.183 0.278
DLCO (% predicted) -0.413 0.011
FVC/DLCO (% predicted) -0.313 0.059

For abbreviations see under Table 1.

Finally, we tried to find some independent predictors of
obstructive pulmonary pattern development on spirometry. The
multivariate logistic regression analysis was employed for this
purpose. The results are presented in Table 4. Apart from the
CRP concentration, the age and smoking status were also in-
cluded in the model. The concentration of CRP was revealed as
a significant predictor of development of lung function disorder
involvement in the SSc patients. Neither smoking nor age of pa-
tients were recognized as the independent associates with the
obstructive pattern assessed by spirometry.

Table 4

Multivariate logistic regression analysis of independent predictors of the obstructive pulmonary pattern
in the sclerosis patients patients

Variables in model OR 95 % CI p

CRP 9.043 (1.006-81.282) 0.049
Age 0.944 (0.864-1.031) 0.198
Smoking habits (0 - no, 1 - yes) 1.548 (0.371-6.468) 0.549

CRP - C reactive protein; OR — odds ratio; CI — confidence interval.
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Discussion

Lung involvement in SSc is inflammatory consequence
of the underlying disease and characterized by the activation
of alveolar macrophage, fibroblast proliferation and ex-
tracellular matrix, probably under the influence of uncon-
trolled cytokine. ILD is usually evaluated after the appear-
ance of the respiratory symptoms °.

The degree of the lung parenchyma involvement in the
patients with SSc can be estimated by the use of the pulmo-
nary function tests.

The pulmonary function parameters that provide the
best information are total lung capacity (TLC), FVC, FEV]1,
and DLCO °.

Monitoring of the FVC with the newly diagnosed SSc
is useful, because its reduction indicates the occurrence of
lung lesions and progression of the underlying disease '.

Greenvald et al. ' proved that the non-smokers had
greater decrease in TLC and static lung compliance com-
pared to the current and ex-smokers.

Individual variability is important in disorder of the
pulmonary function and it is not enough to known how
smoking affects the pulmonary function.

Cherniack at al. '* described that in the patients with id-
iopathic pulmonary fibrosis, which are non-smokers and
former smokers, diffusing capacity per liter of lung volume
(DLCO/VA) and FEV1/FVC ratio were significantly lower
than in the patients who were smokers, while TLC and FVC
were higher than in the non-smokers.

Our study shows that distribution of the patients with the
obstructive pulmonary pattern, revealed by spirometry, is uni-
form between the smokers and nonsmokers, which can be ex-
plained in the way that the smoking habit in the patients with
SSc is not the only reason for airway involvement. There are
many factors that make the pulmonary function abnormal.

Steen et al. ** showed that in the patients with sclero-
derma, who smoked more frequently, severe obstructive

changes were revealed. Compared to the non-smokers, the
patients who smoked and had restrictive lung disease had
more severe disease. DLCO was significantly decreased in
the patients-smokers compared with the nonsmokers.

A study showed that the pulmonary function in the pat-
ents nonsmokers with SSc was not different compared with
the nonsmoking reference population '*.

The patients with the obstructive pattern on spirometry
had the significantly lower values of FVC, FEVI,
FEV1/FVC ratio, DLCO and FVC/DLCO ratio. Both sub-
groups were uniform by age, but male sex was more preva-
lent among the carriers of the obstructive pattern. Also, in
our study it was proven that the concentrations of CRP were
significantly higher in the SSc patients with the obstructive
pulmonary pattern.

Our study confirmed the findings of a large Canadian
study ° reporting that the elevated baseline CRP levels were
associated with the concomitant diffuse cutaneous involvement
and severity of skin and lung involvement. In our study, the
concentrations of CRP were the significant predictors of devel-
opment of lung involvement in the SSc patients.

Conclusion

We concluded that in the SSc patients with the obstruc-
tive pulmonary pattern revealed by spirometry, there were no
significant differences between smokers and non-smokers.
CRP is a significant predictor of the lung involvement exis-
tence in the SSc patients, which can be explained in the way
that the smoking habit in the patients with SSc is not the only
reason for airway involvement. There are many factors that
make the pulmonary function abnormal.

In the future, further research on the possible causes of
the lung involvement in the patients with systemic sclerosis
should be explored in some larger studies.
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Abstract

Background/Aim. Intravenous drug users (IDUs) are still
a high risk-group for cross-reacting blood-borne infections,
for vertical pathogen transmission as well as for potentially
blood/plasma donation (especially as “paid” donors). The
aim of our study was to establish the profile of opiate addict
and prevalence of blood-borne pathogens — Hepatitis B vi-
rus (HBV), Hepatitis C virus (HCV) and Human Immuno-
deficiency Virus (HIV) among 99 patients on substitution
therapy with methadone and buprenorphine from Sumadia
District. Methods. The Treatment Demand Indicator
(ITDI) of Pompidou-questionnaire was used to assess the
history of drug abuse and risk behavior. All blood samples
were tested for HBV surface antigen (HBsAg), anti-HCV
antibody (anti-HCV) and HIV antigen/antibody (HIV-
Ag/Ab) by Enzyme-Linked ImmunoSotbent Assay
(ELISA) or Chemiluminescent Immuno-Assay (CIA). In-
vestigations were also performed for HBV, HCV and HIV
by molecular testing — Polymerase Chain Reaction (PCR)
method. Results. The majority of patients were males
(81.8%), median age 32 (19-57) years, lived in a city (99%),
unemployed (58.6%), with finished secondary school
(67.7%), unsafe injecting practices (34.3%) and never previ-
ously tested for HBV (39.4%), HCV (36.4%) nor HIV
(28.3%); only 4% of them previously got HBV-vaccine. The
complementary testing resulted with following results: HBV

ELISA/CIA and PCR negativity for 66 patients and posi-
tive results (by ELISA/CIA and PCR) for 19 patients.
However, a difference was observed in the ELISA/CIA-
negative/PCR-positive result for 12 and ELISA/CIA-
positive/PCR-negative for two patients tespectively. Fur-
ther, the negative results for HCV (ELISA/CIA and PCR
testing) were found in 15 IDUs and positive results (using
both methods) were found in 58 patients. Different results
for ELISA/CIA-negative / PCR-positive tesults were found
in 11 IDUs and ELISA/CIA-positive/PCR — negative te-
sults were found in 15 patients. All investigated IDUs were
negative for HIV (ELISA/CIA and PCR testing) and for
pathogens of opportunistic infection (Cryptococcus neoformans,
Prenmocystis carini; PCR testing), as well as for West Nile Vi-
rus (PCR testing). Just one IDU was positive for syphilis
(ELISA and confirmatory testing). Conclusion. Our study
demonstrated that the positivity for HBV and HCV is still
very high (33.4% and 84.8%, respectively) in IDUs. Thus,
we suggest that drug users have to be periodically screened
using a complementary serological/molecular testing — con-
cerning differences/disctepancies in the results obtained us-
ing these methods.

Key words:

opioid-related disorders; blood-borne pathogens;
methadone; hepatitis b virus; hepatitis c virus; hiv;
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Apstrakt

Uvod/Cilj. Korisnici intravenskih droga predstavljaju viso-
kotizi¢nu grupu zbog medusobnih infekcija krvno pre-
nosivim bolestima, vertikalne transmisije patogena, kao i
zbog moguénosti da budu potencijalni donoti krvi/pro-
dukata plazme (narocito kao placeni donori). Cilj naseg
istrazivanja bio je utvrdivanje demografsko-socioloskog
profila 99 opijatnih zavisnika Sumadijskog okruga lecenih u
Klinickom centru Kragujevac supstitucionom terapijom me-
tadonom i buprenorfinom, kao i odredivanje prevalencije
infekcija krvno prenosivim bolestima: virusom hepatitisa B
(HBV), virusom hepatitisa C (HCV) i virusom stecene imu-
nodeficijencije (HIV). Metode. Ispitanici su odgovarali na
pitanja iz Pompidu upitnika i podaci iz ovog upitnika
koriséeni su za analizu osnovnih socio-demografskih karak-
teristika. Svi uzorci su prvo testirani ELISA (Engyme-Linked
TImmunoSorbent Assay) i CLA  (Chemiluminescent Immuno-Assay)
metodom, a zatim PCR-om (Polymerase Chain Reaction). Re-
zultati. Najvedi broj ispitanika bilo je muskog pola (81,8%),
starosti 32 (19-57) godine, 99% ispitanika Zivelo je u gradu,
nezaposlenih je bilo 58,6%, sa zavrSenom srednjom $kolom
67,7%, a korisnika neadekvatne primene igala bilo je 34,3%.
Netestiranih na HBV bilo je 39,4%, na HCV 36,4%, HIV
28,3% a samo njih 4 (4%) primilo je vakcinu protiv HBV.
Sto se tice analiza na prisusustvo HBV infekcije, ELI-

SA/CIA i PCR negativnih je bilo 66, HBV ELISA/CIA i
PCR pozitivnih bilo je 19, HBV ELISA/CIA-negativ-
nih/PCR-pozitivnih 12 i HBV ELISA/CIA-pozitiv-
nih/PCR-negativnih 2 ispitanika. Testiranje na HCV infek-
ciju je pokazalo sledece: ELISA/CIA i PCR negativnih ispi-
tanika je bilo 15, HCV ELISA/CIA i PCR pozitivaih bilo je
58, HCV ELISA/CIA-negativnih/PCR-pozitivaih 11, a
HCV ELISA/CIA-pozitivnih/PCR-negativnih 15. Svi ispi-
tanici bili su negativai na HIV (ELISA/CIA i PCR testitra-
nje), kao i na patogene oportunistickih infekcija (Cryptococcus
neoformans; Preumocystis carinii; PCR testiranje) i na prisustvo
virusa zapadnog Nila (West Nile Virus; PCR testiranje). Je-
dan ispitanik bio je pozitivan na sifilis (ELISA testiranje).
ZakljuCak. Nasi rezultati pokazali su da je pozitivhost na
prisustvo patogena krvno prenosivih bolesti HBV i HCV
visoka u ispitivanoj grupi korisnika intravenskih droga i iz-
nosi 33,4% i 84,8%, respektivno. Preporuka bi bila da oni
budu periodi¢no testirani na prisustvo HBV, HCV i HIV in-
fekcije komplementarnim ELISA/CIA testovima, kao i
PCR testovima, obzirom na izvestan stepen diskrepance u
dobijenim rezultatima seroloskog i molekularnog testiranja.

Kljucne reci:

poremecaji izazvani opioidima; krvno-prenosivi
patogeni; metadon; hepatitis b, virus; hepacivirus; hiv;
serologija; demografija; srbija.

Introduction

The integrative approach is the necessity in the modern
treatment of addiction, considering especially an early detec-
tion and additional treatment of somatic states in intravenous
drug users (IDUs) . The “drug-use-disorder” show to be
very freguent in European countries (approximately 0.5% of
population or about two million people), with relatively more
problems of diseases caused by “drug-use-disorder” in We-
stern Europe and especially high rates of hepatitis B virus
(HBV), hepatitis C virus (HCV) and humane immunodefi-
ciency virus (HIV) infection in this vulnerable population %>,

The intravenous drug users face stigma not only due to
psychologica and behavioral aspects of their functioning, but
also because of significantly higher rates of blood-borne and/or
sexualy transmitted infections due to unsafe injecting practices
and risky sexual behaviors®. The pharmacological substitution
programs of methadone and buprenorphine are the “harm avoi-
dance’ programs that are dso useful in prevention of blood-
borne infections®. The opiate addiction trestment in Serbia is
conducted in four clinica centers by supervision of the Ministry
of Health of the Republic of Serbia— including more than 4,000
patients on substitution therapy, but objective, precise and longi-
tudinal data about opiate addiction and infectious disease “co-
occurrence” is still missing .

The serological testing, like routine screening of blood
donors, are performed by the anti-HCV Enzyme Linked Im-
munoSorbent Assay (ELISA) or Chemiluminescent Immu-
no-Assays (CIA) methods. In the last years of the 20th
century, two more tests were initiated to detect the presence
of HCV: HCV Ag/Ab (antigen/antibody), and HCV Nucleic

Acid Testing (NAT) or Polymerase Chain Reaction (PCR)
assays "8

The period of the “window” (the time from entering the
virus in the body until the moment when it is detectable by
the available techniques) before the introduction of PCR was
about 70 days. By introducing the PCR individual testing,
this period is reduced to 15 days?, while the window period
for HCV Ag/Ab is 40 days . The window period is 16 days
for HIV Ag/Ab, whilein HIV PCR it is reduced to 9 days’.
The actuality of comparisons of test results by the ELISA
and PCR methods lies in determining the infectivity of the
samples or the phase of infection in which there are depen-
dents on psychoactive substances in this case®. It is neces-
sary to determine the infectivity of the tested addicts and in
terms of delineation of the test results: they did not come into
contact with these viruses, the start of the infection — the
“window” period, an infection, and past active infection.

The study aim was to evaluate the profile of an opiate
addict and above all the prevalence of blood-borne infections
such as HBV, HCV and HIV among IDUs on substitution
therapy with methadone and buprenorphine in Sumadia Dis-
trict of Serbia. The results of complementary ELISA or CIA
and PCR testing were also compared in attempt to improve
the pathogen monitoring system as well as the diagnostic al-
gorithm for this vulnerable population.

Methods
Patients

In this study the patients on substitution therapy with
methadone or buprenorphine at the Department of Addicti-
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ons, Psychiatric Clinic, Clinical Centre Kragujevac —as are-
gional addiction treatment center — were included. This cen-
tre is managing the drug dependence treatment using the
Treatment Demand Indicator (TDI) approach. The TDI was
formulated in 2000 by the European Monitoring Centre for
Drugs and Drug Addiction — EMCDDA/Pompidou Group,
aiming to collect comparable and reliable data about the
number and characteristics of drug addictsin EU countries®.

TDI evaluates the treatment needs and assesses the
history of drug abuse and risk behavior. Collected data from
this questionnaire was used for the socio-demographic and
injection practice analysis. Diagnoses of opioid related di-
sorders (F11) or other psychoactive substance related disor-
ders (F19) were established using the International Statistical
Classification of Diseases and Related Health Problems.

The protocol of this “cross-sectiond” study was approved
by the Ethics Committee of the Clinica Centre Kragujevac and
conducted in accordance with al the ethica principles of the
Declaration of Helsinki. Informed consent was obtained from all
of the patients before starting any study procedure.

Pathogen investigation methods

Total of 99 IDUs were tested using the complementary
serological and molecular testing. All samples were taken in-
to 9 mL tubes with K2EDTA (Bio-One Vacuette, Greiner),
then the tubes were centrifuged at 3500 rpm, 30 minutes and
plasma samples were analyzed. The samples were initially
tested by ELISA or CIA systems (Evolis, Biorad; Architect
12000 SR, Abbott) and afterward with s201 system (COBAS
Ampliprep/ COBAS Tagman, Roche). The preliminary posi-
tive specimens were analyzed using ID (Individua Dona-
tion) PCR. The preliminary negative samples were tested by
mini-pool (MP) PCR technique (6 samples).

HCV ELISA/CIA-negative/PCR-positive samples were
tested using the confirmatory test (n = 11; Innolia Innogene-
tics) ’. In addition, all 99 IDUs were tested on pathogens of
opportunistic infections, such as Cryptococcus neoformans
and Pneumocystis carinii. Finally, the patients were aso in-
vestigated for syphilis by ELISA or CIA method and West
Nile Virus (WNV) by the PCR testing.

The pathogen investigations were performed in the Indtitute of
Trandfusiology and Hemohbiology of the Military Medicd Academy
(MMA) and in the Indtitute of Microbiology of the MMA in Bd-
grade—during the period from July to August 2015.

Satigtical analysis

The data was presented as absolute numbers, median
and percentage. The tables were used to present the socio-
demographic characteristics of IDUs as well as the
complementary serological and molecular investigations.
The 2 x 2 contingency table was used to compare the results
of serological and molecular testing. The statistical analyses
were performed using the SPSS 20.0 software. Differences
were considered as statistically significant if the p value was
less than 0.05.

Results

The majority of IDUs were males, city residents and
prevailingly had completed the secondary school (their cha-
racteristics are presented in Table 1).

Table 1

The socio-demographic characteristics of IDUs
Parameters Values
Age (years)

median 32

range 19-57
Gender, n (%)

male 88 (81.8)

female 11 (18.2)
Residents of the city, n (%) 98 (98.9)
Unemployed, n (%) 58 (58.6)
Education level — secondary school, n (%) 67 (67.7)
Unsafe injecting practices, n (%) 34 (34.3)

IDUs — intravenous drug users.

Amongst al 99 IDUs, some of them were never tested
on virus infections — exactly, on HBV 39, on HCV 36, on
HIV 28; in addition, just 4 IDUs got avaccine against HBV.

The complementary ELISA or CIA and PCR testing of the
IDUs demonstrated the predominant concordance between the
serological and molecular anadlysis. The results confirmed that
more than 80% of IDUs had HCV positivity, proved by both te-
sting, comparing to more than 30% proved HBV infection. The
concordance and discordance between the different methods
(ELISA or CIA vs. PCR) are shown in Table 2.

Absolute numbers of patients — analyzed by the compa-
rative serological and molecular testing for HCV vs. HBV in
this study — are summarized in Table 3 and Figure 1.

Table 2
Complementary ELISA or CIA and PCR investigations for viruses
Pathogen type ELISA or CIA and PCR testing LD((E/JS
HBV ELISA/CIA-negative/PCR-negative 66 (66.7)
ELISA/CIA-positive/PCR-positive 19 (19.2)
ELISA/CIA-negative/PCR-positive 12 (12.1)
ELISA/CIA-positive/PCR-negative 221
HCV EL|SA/CIA-negative/PCR-negative 15(15.1)
ELISA/CIA-positive/PCR-positive 58 (58.6)
ELISA/CIA-negative/PCR-positive 11 (11.1)
ELISA/CIA-positive/PCR-negative 15 (15.1)
HIV EL | SA/CIA-negative/PCR-negative 99 (100)

HIV — human immunodeficiency virus.

For other abbreviations see under Figure 1.
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Table 3
The HBV and HCYV presence investigated by ELISA or CIA and PCR
ELISA or CIA testing (absolute numbers) PCR testing (absolute numbers)
HCV HCV
Pathogen type . c — Pathogen type : ¢ -
negative positive negative positive
HBV HBV
negative 25 56* negative 18 50*
positive 1* 17* positive 12* 19*
*significant difference in the HBV and HCYV positivity (1 + 17 vs. 56+17; 12+19 vs. 50 + 19); p < 0.01.
For abbreviations see under Figure 1.
100 B HBV
B HCV

Positive results

(IDU absolute

number) 0

HBV vs. HCV (ELISA or CIA testing)  HBV vs. HCV (PCR testing)

Fig. 1 — Comparative HCV and HBV values determined by ELISA/CIA and PCR.
w¥ significant differences between HBV and HCV positivity by both, serological and molecular testing (p < 0.01).
IDU - intravenous drug users; HCV — hepatitis C virus; HBV — hepatitis B virus; ELISA/CIA — Enzyme-linked
Immunosorbent Assay/Chemiluminiscent Immuno Assay; PCR — Polymerase Chain Reaction.

Table 4
The results of ELISA or CIA and PCR testing for other pathogens
Pathogen type ELISA or CIA and PCR testing IDU
n (%)
Treponema pallidum ELISA/CIA-negative 98 (99)
ELISA-positive
*VDRL-pos_tl_ve 100
**TPHA-positive
Confirmatory test-positive
Cryptococcus neoformans PCR-negative 99 (100)
Pneumocystis carinii PCR-negative 99 (100)
West Nile Virus PCR-negative 99 (100)

IDU - intravenous drug users; VDRL — Venereal Disease Research Laboratory testing; TPHA — Treponema pallidum

Hemagglutination test.
For other abbreviations see under Figure 1.

As presented, the number of HCV vs. HBV positive
IDUs was significantly (p < 0.01) higher in our study group,
using both ELISA or CIA and PCR techniques.

Regarding the opportunistic infections, al 99 IDUs we-
re negative (PCR testing) for the most common pathogens:
Cryptococcus neoformans, Pneumocystis carinii and WNV.
Only one patient was positive on syphilis by ELISA, VDRL
and TPHA. Theseresults are presented in Table 4.

The presented negativity for the opportunistic infection
pathogens can be explain because of no severe compromised
immune system — since all IDUs were negative on HIV.

Discussion

Several risk factors make IDUs vulnerable to HCV,
HBV, HIV, syphilis and opportunistic infection caused by
Cryptococcus neoformans, Pheumocystis carini and WNV *°.
Hazardous behaviors include the use of non-sterilized nee-
dles and unprotected sexua activities, unsafe tattooing, cup-
ping, blood transfusion or dental procedures in both IDUs
and non-1DUs. Besides, a lack of access to health services,
low socio-educationa level, homelessness, history of impri-
sonment, social exclusion, unemployment, acohol addiction
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and presence of other diseases complicate the features of in-
fection by HCV, HBV and HIV viruses and their related out-
comesin many IDUs.

The globa prevalence of HCV infection among IDUs
in 2010 was 46.7%, implicating that some 7.4 million of the
16 million IDUs worldwide are infected with the HCV. The
HBV infection rate among IDUs is about 14.6%, that is 2.3
million IDU are infected with mentioned virus, and 18.9% or
3 million of IDUs are living with HIV worldwide ™.

Despite the higher prevalence and “transmissibility”
and the equal or higher economic costs of HCV compared to
HIV infection, especialy among IDUs, viral hepatitis recei-
ved far less attention than HIV related disease. Worldwide,
the prevalence of HIV infection amongst IDUs was calcula-
ted as 17.9% in 2009 and 18.9% in 2010 2,

In our study there is no HIV infection among IDUs and
that is similar as prevalence in Iran (0.7%) and among blood
donors tested earlier in MMA (0.005%) & *2. Prevalence of
HBV (33.4%) was lower than in Italy (where the prevalence
is 60.7%), while in Mexico it is 85%, similar as in Greece
and Portugal, but significantly higher than prevalence in
Uruguay (20%), Iran (0.7%) and among blood donors
(0.20%) 75, IDUs had a much higher probability of acqui-
ring infection than non-injectors, confirming the role of in-
travenous transmission. The prevalence was highest for HCV
infection (84.8%) and that is lower than prevalence observed
in Estonia and Latvia (about 90%), Romania and Portugal,
and similar as in Russia (73%). The HCV prevalence is hig-
her than in Hungary (23%) and among blood donors
(0.12%) 7€,

The difference between results of ELISA/CIA and PCR
testing can be explained in two ways. Firstly, ELISA/CIA
negative, but PCR positive results show that infection with
HBV or HCV is in the “window” period — that means that
the concentration of viral antigen or antibodies against them
are too low that they cannot be measured by ELISA/CIA &,
On the other hand, the PCR negative ELISA/CIA positive re-
sults are common when we have cases of old HCV infecti-
ons. The number of these results can be even 20% among

blood donors, so the prevalence of 15.1% in our study isin
that range ' *2. The number of two HBV PCR negative ELI-
SA/CIA positive results show that the HBV DNA levelsin the
HBsAg-positive samples can be extremely low. About 6% of
donations would be negative by the current MP HBV PCR met-
hods. About 3% of donations would remain undetected by sensi-
tive single-donor PCR. These results indicate caution in any
consideration of dropping the HBsAg screening .

IDUs in Serbia have similar social-demographic charac-
teristicsasin Italy: 88% vs. 84% are males, median age is 32
vs. 35 years, mostly unemployed. However, IDUs in thisin-
vestigation were not well-educated because only 4% of pati-
ents received HBV vaccine — while 29% in Italy . This fact
could be a consequence of the suboptimal medical care
system in investigated region.

Conclusion

The majority of IDUs were males (aged 19-57 years),
city residents and predominantly with completed secondary
school. This study undoubtedly demonstrated improved
safety of originaly designed the complementary (ELI-
SA/CIA and PCR) pathogen monitoring system. Our results
confirmed that injecting drug practice continues to be an im-
portant risk factor for blood-borne infections; the positivity
for HBV and HCV was dtill very high — 33.4% and 84.8%,
respectively. Thus, drug users have to be periodically scree-
ned by the complementary serological/molecular testing —
concerning differences/discrepancies in the results obtained
by using these methods. Finally, we speculate that HBV vac-
cination should be actively obtainable/offered to all HBV-
negative IDUs.
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Abstract

Background/Aim. Primary biliaty cholangits (PBC) is an
immune-mediated chronic cholestatic disease of liver, with a
slow progression. The aim of our study was to determine the
correlation of PBC, atrophic gastritis (AG) and gluten-sensitive
enteropathy (GSE), to identify the macroscopic and histopa-
thological modifications of gastric and duodenal mucosa which
occur in PBC and to analyze the frequency of these changes
compared to a control group. Methods. This study included
50 patients with PBC and 46 control subjects with the dyspeptic
symptoms, without liver disease. All of the examined subjects un-
derwent esophagogastroduodenoscopy. Macroscopic and histopa-
thological findings of the gastric and duodenal mucosal samples
were recorded and analyzed. Results. There was no statistically
significant association between the PBC and AG, or between the
PBC and Helicobacter pylori infection. There was a highly significant
difference in the frequency of Helicobacter pylori infection and the
presence of GSE in the patients in the control group compared to
those with PBC. Conclusions. The patients with PBC are at a
lower tisk for Helicobacter pylori infectionand atrophic gastritis. Test-
ing for GSE in the PBC patients may be beneficial, consideting the
higher incidence of GSE amongst these patients. GSE represents a
risk factor for the presence of PBC and the patients with GSE are
nearly four times more likely to have PBC.

Key words:
liver cirrhosis, biliary; gastritis, atrophic; glutens; celiac
disease; comorbidity; histology; helicobacter pylori.

Apstrakt

Uvod/Cilj. Primarni bilijarni holangitis (PBC) je imunski
posredovana hroni¢na holestatska bolest jetre sa sporom
progresijom. Cilj naseg istrazivanja bio je da se utvrdi ko-
relacija izmedu PBC, atrofi¢nog gastritisa (AG) 1 gluten-
senzitivne enteropatije (GSE), da se identifikuju makro-
skopske 1 histopatoloske promene mukoze Zeluca i duode-
numa kod PBC i analizira ucestalost ovih promena u pore-
denju sa kontrolnom grupom. Metode. U studiju je bilo
ukljuceno 50 bolesnika sa PBC i 46 kontrolnih bolesnika sa
dispepti¢nim tegobama, bez bolesti jetre. Svi ispitanici su
bili podvrgnuti ezofagogastroduodenoskopiji. Makroskopski
i histopatoloski nalaz i uzorak mukoze Zeluca i duodenuma
su snimljeni i analizirani. Rezultati. Nije registrovana statis-
tick iznacajna povezanost izmedu PBC i AG, izmedu PBC i
Helicobacter pylori infekcije. Uocena je visokostatisticki znaca-
jna razlika u ucestalosti Helicobacter pylori infekcije i posto-
janja GSE kod bolesnika u kontrolnoj grupi u odnosu na
one sa PBC. Zaklju¢ak. Bolesnici sa PBC imaju manji rizik
za Helicobacter pylori infekciju i AG. Testiranje za GSE kod
PBC bolesnika moze biti korisno, s obzirom na vecu ucesta-
lost GSE medu ovim bolesnicima. GSE predstavlja faktor
rizika od prisustva PBC 1 bolesnici sa GSE imaju skoro
Cetiri puta vecu predispoziciju za PBC.

Kljucne reci:
jetra, bilijarna ciroza; gastritis, atrofijski; gluten;
celijakija; komorbiditet; histologija; helicobacter pylori.

Introduction

Primary biliary cholangitis (PBC) is an immune-medi-
ated chronic cholestatic disease of the liver, with a slow pro-
gression. Biochemical analysis classicaly demonstrates per-

sistently higher levels of alkaline phosphatase and gamma-
glutamyltransferase '. Immunological analysis usually shows
the presence of anti-mitochondrial antibodies (AMA), while
anti-nuclear antibodies (ANA) and anti-smooth muscle anti-
bodies (ASMA) are present in approximately one third of all
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PBC patients. Diagnosis is confirmed by histopathology ac-
quired through liver biopsy. Although a number of studies
have suggested immunological, genetic, infective and eco-
logical factors, the exact mechanisms of the etiopathogenesis
of PBC are not fully understood. Autoimmune features of
PBC (infiltration of biliary epithelial cells with Th1 lympho-
cytes; expression of adhesion molecules (ICAM1, VCAMI,
MHC molecules, IL2 receptors, TNF alpha, [FN gamma), in-
cluding humoral and cellular immunity disorders, indicate
potential overlap with other autoimmune diseases including
the Sjorgen’s syndrome, scleroderma, hypothyroidism and
celiac disease **.

Gluten sensitive enteropathy (GSE), also known as ce-
liac disease, is a chronic disease typically affecting the prox-
imal small intestine of genetically predisposed individuals
with an inadequate immune response to gluten and similar
proteins found in oat, rye and barley. GSE is diagnosed
based on the histopathological findings of biopsy of the duo-
denal and/or jejunal mucosa, and by determining the serum
levels of anti-gliadin, anti-endomysial (AEMA) and anti-
transglutaminase antibodies >. According to the Marsh classi-
fication, there are five stages of the disease °. Celiac disease-
associated autoimmune diseases of the other organ-systems
have already been described in the literature (liver, kidneys,
skin, cardiovascular, nervous, endocrine and reproductive
system) °. The best documented are GSE-associated autoim-
mune diseases of the liver: PBC (with incidence 3 to 7%),
autoimmune hepatitis (3% to 6%), and primary sclerosing
cholangitis (2% to 3%) *°.

According to the data obtained from the available litera-
ture, there is significantly less evidence about the overlap of
atrophic gastritis (AG) and PBC. Two forms of chronic AG
were described: type A autoimmune gastritis, with the pres-
ence of anti-parietal autoantibodies (APA) and type B gastri-
tis associated with persistent Helicobacter pylori (H. pylori)
infection. These two types have different etiologies, topog-
raphic distributions and histopathological features " ®. The
association between type A, AG and autoimmune hepatic
diseases remains controversial and, in the literature, small
number of data examining the relationship between H. pylori
gastritis and PBC is presented .

The group of autoimmune “overlap” syndromes in-
cludes syndromes which contain characteristics of at least
two diseases.

The aim of this study was to investigate the correlations
between PBC and AG, and GSE, to determine the difference in
the presence of atrophic gastritis and GSE in the PBC patients in
relation to the controls and finally, to identify other macroscopic
and histopathological changes of gastric and duodenal mucosa
present in the patients with PBC (H. pylori infection).

Methods

This retrospective study included 50 patients with PBC,
treated at the tertiary health center in Serbia, from 2009 to 2013.
The control group consisted of 46 persons who were examined
because of dyspeptic complaints.This study was approved by the
Ethics Committee of our hospital. All patients gave informed
written consent prior to participation in this study.

The recorded demographic data (age, gender) were ana-
lyzed. The diagnosis of PBC was based on laboratory and
immunological analysis as well as the histopathological find-
ings of liver biopsy, performed wherever possible. Exclusion
criteria were blood coagulation disorders [international nor-
malized ratio (INR) > 1.5] and the presence of ascites.

A complete immunological work-up was performed,
which included ANA IgG in rodent tissue, ANA HEp2 in
human cells, AMA, ASMA, APA, and AEMA, using the
immunofluorescence technique. Titres more than 1 : 80 were
considered as clinically significant. The titre of anti-
transglutaminase antibodies (TGA) was determined using
ELISA, and expressed in U/mL. Where possible, percutane-
ous biopsy of the right lobe of the liver was performed and
the liver tissue samples were sent for histopathological anal-
ysis. According to the Scheuer’s classification, a histopa-
thological stage of PBC was expressed in four categories
(Table 1) °. In our study, the PBC patients were categorized
into two groups: the patients in the early stage of the disease
(mild and moderate fibrosis) and the patients with advanced
liver disease (severe liver fibrosis and cirrhosis). As a part of
the routine diagnostic algorithm, esophagogastroduodeno-

scopy was performed.
Table 1

Scheuer’s classification for grading and staging of chronic hepatitis

Scheuer’s classification Portal/perioral activity

Lobular activity

Grade

0 None None

1 Portal inflammation Inflammation, no necrosis

2 Mild piecemeal necrosis Focal necrosis /acidophil bodies

3 Moderate piecemeal necrosis Severe focal cell damage

4 Severe piecemeal necrosis Damage with bridging necrosis
Stage Fibrosis

0 None

1 Enlarged, fibrotic portal tracts

2 Perioral or portal-portal septa, but intact architecture

3 Fibrosis with architectural distortion, no obvious cirrhosis

4 Probable or definite cirrhosis

Popovic¢ D, et al. Vojnosanit Pregl 2019; 76(6): 593-597.
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The macroscopic findings of endoscopy were recorded
and analyzed, while biopsy samples of duodenal and gastric
mucosa were taken and sent for processing. A record was
taken of the following: the presence and degree of atrophy
(graded in three stages, according to the Sydney-Houston
classification); H. pylori status (graded in three stages ac-
cording to the degree of colonization); the presence and de-
gree of GSE according to the Marsh classification (Table 2)
8105 In the control group, a record of demographic data and
gastrointestinal medical history was taken. Esophagogastroduo-
denoscopy was performed with biopsies of the duodenal and
gastric mucosa, using the same criteria as in the study group.

so tested for the presence of APA, which were positive in
7.1% of the patients with PBC, and AEMA, which were pos-
itive in 12.5% of the patients with PBC.

A biopsy of the liver was performed in most of the pa-
tients in the study group (47 of 50 patients): 60% of the sub-
jects had mild, 2% had moderate and 16% had severe liver
fibrosis, while cirrhosis was confirmed in 22% of the pa-
tients. The patients were divided into two groups based on a
stage: 61.7% of the patients with the early-stage and 38.8%
with the advanced disease of the liver.

The correlation between the PBC/PBC stage and gastric
mucosal atrophy, H. pylori infection, and GSE was analyzed,
and no statistical significance was found (Tables 3 and 4).

Table 2
Modified Marsh classification of gluten-sensitive Table 3
enteropathy (GSE) The association between PBC, AG and H. pylori
Intraepithelial p ; Present in PBC patients
Marsh type lymphocytes per Crypts Villi arameters (%) P
100 enterocytes AG 40 0.475
0 <40 Normal ~ Normal H. pylori 20 0916
1 > 40 N 1 N 1
) 40 ormad ormal PBC - primary biliary cholangitis; AG — atrophic gastritis;
” Increase Norma H. pylori — Helicobacter pylori.
3a > 40 Increased Mild atrophy
3b - 40 Increased Marke}:i atro- Table 4
phy The association between stage of PBC, AG, H. pylori
3c > 40 Increased Absent and GSE
o ) . o PBC grland grlI PBC gr III and
Statistical analysis was performed using the Statistical ~ Parameters (%) IV (%)
PIzllchl\(;gg for SA001al Skcu;i]lces g{SPiS)Us;itwa;rje,t Ver§1oil 20.9 AG 50 50 0531
(bl ‘;rp”h ”:‘;“ . ewn i"r e 1){ i arfg::tl,c? (Var;' H. pylori 55.60 44.40 1.000
ables were shown by frequencies and relative numbers (per- .- 42.90 5710 0.680

centages). Basic descriptive statistics included means, stan-
dard deviations, ranges and percentages. The y’-test was used
to verify significant differences in the frequency of H. pylori
infection, mucosal atrophy and GSE in the PBC and control
groups and it was followed by the logistic regression analysis
— univariante model including the factors marked as signifi-
cant by the y’-test. The values less than 0.05 for the type 1
statistical error (alpha) were considered being statistically
significant.

Results

The total number of patients diagnosed with PBC was
50, with the mean age of 56 = 10 years (age range 29-79
years). The control group consisted of 46 patients, mean age
60 + 13 years (age range 36—84 years). In the study group,
98% of patients were females and 2% were males, while the
gender distribution among controls was: 47.8% of females
and 52.2% of males.

All patients within the study group were tested for the
presence of AMA in the serum, with positive results in 76%
of the cases. No statistically significant difference in the
presence of AMA was found between the group of patients
with the early-stage, and those with the advanced stage of the
disease (p > 0.05). ANAs were positive in 22.5% of the PBC
patients. In cases where it was possible, the patients were al-

Popovi¢ D, et al. Vojnosanit Pregl 2019; 76(6): 593-597.

PBC - primary biliary cholangitis; AG — atrophic gastritis;
H. pylori — Helicobacter pylori; GSE — gluten-sensitive
enteropathy.

In our study, we have analyzed the frequency of AG, H.
pylori gastritis and GSE among the patients in the study
group and the subjects in the control group. We found no sta-
tistically significant difference in presence of AG between
these two groups. Further, we found a highly significant sta-
tistical difference in presence of H. pylori infection in the
control group compared to the PBC group and the frequency
of GSE in the patients with PBC (Table 5).

Table 5

The difference in presence/absence of the GA, H. pylori
infection and GSE between the study group and the
control group

Parameters I()UBAS Contr(oo/lo)group p value

AG 40 50 p=0.338
H. pylori 20 47.8 p=0.005
GSE 20.9 6.5 p=0.047

PBC — primary biliary cholangitis; AG — atrophic gastritis;
H. pylori — Helicobacter pylori; GSE — gluten-sensitive en-
teropathy.
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Table 6
Logistic regression analysis for H. pylori and GSE
95% CI EXP (B
Parameter B S.E. Wald df Sig EXP(B) % (B)
lower upper
Step 1a H. pylori 1.299 0.475 7.469 1 0.006 0.273 0.107 0.692
P Constant 0.405 0.264 2.367 1 0.124 0.124
GSE 1.333 0.705 3.577 1 0.059 3.794 0.953 15.11
Constant 0.235 0.229 1.047 1 0.306 0.791

H. pylori — Helicobacter pylori; GSE — gluten sensitive enteropathy; Sig — significance; CI — confidence interval.

Applying the univariante logistic regression, it was
proven that the presence of H. pylori infection was a signifi-
cant protective factor and that individuals with H. pylori in-
fection were less likely to have PBC [odds ration
(OR)=0.27; 95% confidence interval (CI)=0.11-0.69; p
< 0.01]. The presence of GSE, however, was shown to be a
risk factor for the presence of PBC, and the patients with
GSE were almost four times more likely to have PBC
(OR =3.79; 95% CI =0.95-15.11; p=0.059) (Table 6).

Discussion

This study was conducted in order to find out more
about connection of autoimmune disease of the liver, duode-
num and gaster. In our study, the study group consisted of
patients with PBC. Most of the patients were females, with
the mean age of 56. The results obtained in our study
matched findings from available literature. The presented
studies suggested that PBC has a female predominance and
in some studies it is suggested that female-to-male ratio is
about 8 : 1 ''. Also, most of the patients with PBC are over
40 years of age .

Regarding the immunological analysis, most of the
PBC patients in our study had the AMA positive disease.
Our findings are in compliance with the results from avail-
able literature. Sakauchi et al. ' conducted a cross-sectional
study of PBC in Japan and included 5,805 patients. Among
them, 86.6% had AMA. Joshita et al. '> reported that a great
majority of patients in their study (369 of 395, 93.4%) had
positive AMA.

The data on the correlation between the GSE and PBC
is rather controversial. Results of our study revealed that
GSE was present in 20.9% of the patients with PBC, with
statistically significant difference to the control group (6.5%
of the subjects with GSE in the control group; p=0.047).
Further analysis showed that GSE was a risk factor for pres-
ence of PBC, meaning that the GSE patients had more than
four times risk of having PBC.

Some studies did not suggest that GSE occurs fre-
quently with the liver diseases ® " '°. However, studies
which included a larger number of patients indicated the
positive correlation between the PBC and GSE. Lawson et
al. " conducted study that included 4,732 patients diagnosed
with GSE and 23,620 control subjects within the General
Medical Services '°. The results from this study suggest that
the patients with PBC are three times more likely to develop
GSE than the general population. Further, a large study con-

ducted in Sweden and Denmark, including the patients diag-
nosed with GSE from the National Registers, indicates a
higher risk for developing PBC in the patients with GSE '°.

It is suggested within the present literature, that the
prevalence of AG is up to 10.9%, annually, while about 50%
of the world population is infected with H. pylori """, It was
challenging task to try to find out more about correlation be-
tween PBC and gastritis, both atrophic and H. pylori, be-
cause there is a small number of information related to this
topic within the presented literature and the results are rather
controversial. The results from our study did not show a sta-
tistically significant difference in the presence of AG in the
patients with PBC compared to the control group. Further-
more, we found that H. pylori infection occurs less fre-
quently in the patients with PBC than in the control group,
with a statistically significant difference. The results
showed in the studies from present literature provided
similar correlation '® 2’

On the other hand, a positive correlation of PBC and
pernicious anemia was found mostly as case reports.The re-
lationship between PBC and pernicious anemia was first de-
scribed by Renoux et al. *' in 1980. Chung et al. ** presented
the case of a 46-year-old woman who, three years after being di-
agnosed with PBC, was also diagnosed with pernicious anemia.
Abenavoli et al. * presented the case of a 36-year-old woman
diagnosed with GSE, PBC and H. pylori infection.

In addition to the case reports presented in the available
literature, there was also a large prospective study including
289 patients divided into three groups (control group, pa-
tients with cirrhosis and patients with portal hypertension
without cirrhosis). The patients were tested for the presence
of gastric mucosal atrophy, metaplasia, dysplasia and the
presence of H. pylori infection. The results obtained in this
study indicated that the frequency of gastric mucosal atrophy
was higher in the group of patients with cirrhosis than in the
control group **.

Conclusion

Our study showed no statistically significant difference
in the presence of gastric mucosal atrophy between the PBC
patients and controls. A highly significant statistical differ-
ence in the presence of H. pylori infection in the control
group compared to the PBC group and the frequency of GSE
in the patients with PBC was also confirmed. The analysis of
the results obtained in our study showed that GSE repre-
sented a risk factor for the presence of PBC, meaning that the
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individuals with GSE have almost four times more chance to
develop PBC. This indicates that the testing of the PBC pa-
tients for the presence of GSE would be prudent so as to en-
sure proper treatment. Additionally, for those with GSE, it is
necessary to exclude the presence of PBC within the “over-

lap” syndrome. Based on the results of our study, it may be
concluded that the patients with PBC, are at a lower risk for
H. pylori infection. Future studies are expected to identify
the complex pathogenetic mechanisms of this phenomenon.
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Abstract

Backround/Aim. Consideting the distinct increase in the
incidence of oropharyngeal cancer over oral cavity cancers
and changing epidemiology with human papilloma virus
(HPV) infection emerging as an important risk factor, there
is a need to establish better treatment choices in specific
groups of patients with oropharyngeal cancer. The aim of
this study was to assess the quality of life (QOL) and func-
tional performance and the impact of different demograph-
ical data, stage of disease, and treatment type on these pa-
rameters in patients with oropharyngeal cancer with suc-
cessfully achieved locoregional control a year after the treat-
ment. Methods. Study included 87 patients who underwent
QOL and functional impairment assessment 12 to 14 months
after finished oncological treatment with the following ques-
tionnaires: the European Organization for Research and

Apstrakt

Uvod/Cilj. Incidencija orofatingealnih  katcinoma se
povecavala tokom poslednje decenije, a epidemiologija prome-
nila sa pojavom humanog papiloma virusa (HPV) kao bitnog
faktora rizika od ovih karcinoma. Potrebno je ustanoviti bolje
terapeutske izbore za specifiéne grupe bolesnika koji se lece od
orofaringealnog karcinoma. Cilj ove studije bio je da se procene
kvalitet zivota i funkcionalne performanse, kao i uticaj razlicitih
demografskih faktora, stadijuma bolesti i tipa terapija na te pa-
rametre kod bolesnika sa orofaringealnim karcinomom kod ko-
jih je postignuta uspesna lokoregionalna kontrola, godinu dana
posle sprovedene terapije. Metode. Studija je ukljucila 87 bole-

Treatment of Cancer Quality-of Life-Questionnaire-C30
(EORTC QLQ-C30), European Organization for Research
and Treatment of Cancer Quality of- Life Questionnaire-Head
and Neck 35 (EORTC QLQ-H&N35) and The Karnofsky
Performance Scale (KPS). Results. Specific groups of patients
had significantly different post-treatment QOL scores. The fac-
tors associated with the worse QOL scores were female gen-
der, not being in a partnership, level of education and HPV sta-
tus. Conclusion. Clinicians should consider socioeconomic
factors and HPV status in planning the recovery after treatment
of patients with oropharyngeal carcinoma. Gender, education
level and employment are the variables that form a certain risk
profiles associated with the lower QOL.

Key words:
papillomaviridae; socioeconomic factors; pharyngeal
neoplasms; quality of life; treatment outcome.

snika koji su odgovorili na upitnike o kvalitetu Zivota i funkcio-
nalnim performansama: Eurgpean Organization for Research and
Treatment of Cancer Quality-of Life-Questionnaire-C30 — EORTC
QLQ-C30), Eurgpean Organization for Research and Treatment of
Cancer Quality of- Life Questionnaire-Head and Neck 35 (EORTC
QLQ-H&N35) i Karnofsky Performance Scale (IKPS), 12 do 14 me-
seci posle zavrsenog onkoloskog tretmana. Rezultati.
Specificne grupe bolesnika znacajno su se razlikovale u skoro-
vima na upitnicima za kvalitet Zivota posle lecenja. Faktoti koji
su bili povezani sa slabijim rezultatima su bili Zenski pol, Zivot
bez partnera, nivo obrazovanja, zaposlenost i HPV status.
Zakljucak. Klinicari bi trebali da uzmu u obzir socio-
ckonomske faktore i HPV status u planiranju postoperativnog
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oporavka kod bolesnika le¢enih od orofaringealnog karcinoma.
Pol bolesnika, nivo obrazovanja i zaposlenost su faktori koji
nose odreden nivo rizika koji je povezan sa nizim nivoom kva-
liteta zivota kod ovih bolesnika.

Kljucne reci:
papillomaviridae; socijalno-ekonomski faktori; farinks
neoplazme; kvalitet Zivota; leCenje, ishod.

Introduction

It is estimated that oropharyngeal cancer makes up to 3%
of all newly diagnosed carcinomas, with majority of cases oc-
curring in developing countries "%, Although common risk fac-
tors are preventable and most of the cases are easily diagnosed
by a standard oral exam, due to a huge lack of awareness, dis-
ease is usually detected in the advance stages °.

In the past decade, patient’s quality of life (QOL) and
functioning after the treatment became an important addi-
tional tool for assessing the treatment outcome of oral cavity
and oropharyngeal cancer *. A number of recent studies as-
sessed quality of life in patients with both entities combined,
but it should be considered that oropharynx and oral cavity
are two different anatomical sites, each with its own specific
anatomy and functions. Oropharyngeal region includes fol-
lowing sub-sites: base of tongue, tonsil, and oropharynx, op-
posing to oral cavity region which includes lip, oral tongue,
floor of mouth and gums, palate or other sections of the
mouth. This distinctions became more important in light of
the new patterns noticed in etiology and incidence trends.
First, there is a distinct increase in the incidence of oro-
pharyngeal cancer with the decrease in the incidence of oral
cavity cancers "°. In the United States, tonsillar cancer
showed to be most frequent diagnosed oropharyngeal cancer.
Second most frequent diagnosed site was base of the tongue.
Both sites showed increasing incidence during a period from
2000 to 2010 comparing to the trends for other anatomic
sites of the oral cavity and oropharynx.® Secondly, a shift in
age of diagnosis has happened, making 6th and 7th decade of
life high risk period for oropharyngeal cancer compared to
oral cavity cancer ®’. Thirdly, epidemiology of oropharyn-
geal cancer changed, with risk factors like smoking and al-
cohol replaced with human papilloma virus (HPV) infection.
Oropharyngeal cancer caused by HPV occurs in different
population to that commonly associated with head and neck
cancers, with significantly better prognosis than the HPV
negative cancers °. These trends are forcing us to further nar-
row our focus on better treatment choices for oropharyngeal
cancer and post-treatment quality of life in specific groups of
patients. The patients with oropharyngeal cancer confront the
substantial QOL issues after successful cancer manage-
ment °. Depending on the sociodemographic characteristics,
choice of the treatment and stage of the disease, going back
to regular diet, performing usual everyday tasks and profes-
sional duties require a significant effort in these patients.

The aim of this study was to assess the impact of differ-
ent demographic data, HPV status, stage of disease, and
treatment type on QOL and functional performance in the
patients with oropharyngeal cancer with successfully
achieved locoregional control a year after the treatment.

Milovanovi¢ ], et al. Vojnosanit Pregl 2019; 76(6): 598—606.

Methods

This cross-sectional study included 87 patients diag-
nosed with carcinoma of the oropharynx in the Clinic for
Otorhinolaryngology and Maxillofacial Surgery of the Clini-
cal Centre of Serbia in Belgrade in one-year period (from
January 2009 to January 2010). This study was approved by
the Institutional Ethics Committee (440/1X-3/09), and all pa-
tients signed informed consent form prior to their inclusion
into the study. The patients were treated in the period from
undergoing necessary diagnostic procedures (clinical exam,
tumor biopsy and histopathology verification, radiological
diagnostics). The modality of treatment for every patient was
decided on the Oncological Board (consisting of radiothera-
pist, head and neck surgeons, oncologist and histopatholo-
gist). The HPV positivity was confirmed with HPV16 in situ
hybridisation and the positive pl6 immunohistochemical
staining of the tissue samples '“'". The surgical therapy in-
volved resection of the tumor (local resection or
hemiglossectomy) with some form of neck dissection in case
of cervical lymphadenopathy. Radiotherapy consisted of ex-
ternal radiotherapy with a total dose of 60 to 70 Gy in 30-35
fractions for 67 weeks. The patients received chemotherapy
concurrently with radiotherapy; three courses of cisplatin
(CDDP) intravenously, on 1st, 4th and 7th week of radio-
therapy. In the patients who were disease-free, QOL and
functional impairment assessment was conducted 12 to 14
months after finished oncological treatment. The patients
with recurrent disease were excluded from the study.

For assessing the QOL, two types of questionnaires
were used: the European Organization for Research and
Treatment of Cancer Quality - of Life - Questionnaire-C30
(EORTC QLQ-C30) and the European Organization for Re-
search and Treatment of Cancer Quality of- Life Question-
naire - Head and Neck 35 (EORTC QLQ-H&N35) 2. The
questionnaires were translated into Serbian. The EORTC
QLQ-C30 is a cancer-specific questionnaire, divided into 5
functioning scales (physical, role, emotional, cognitive and
social), 3 symptom scales (fatigue, nausea/emesis and pain),
6 single items (dyspnea, insomnia, appetite loss, constipa-
tion, diarrhea and financial impact) and one global health and
QOL scale. The scores were given as a 0-100 scale. The
higher scores for the global QOL scale and for a functional
scale indicated a higher level of functioning, and the higher
scores for a symptom scale or a single-item scale indicated
more severe symptoms and worse QOL. The EORTC-
H&N35 is a site-specific questionnaire designed to assess
QOL in the head and neck cancer patients made of 7 symp-
tom scales (pain, swallowing, sense, speech, social eating,
social contact and sexuality) and 11 single items associated
with the location, symptoms of the disease and treatment
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(teeth problems, mouth opening, dry mouth, sticky saliva,
coughing, feeling ill, painkiller intake, nutritional supple-
ments, feeding tube, weight loss and weight gain). The high-
est scores represented the highest level of symptoms. The
scores were interpreted into the scoring guidelines estab-
lished by the EORTC manuals. The Karnofsky Performance
Scale (KPS) Index was used to classify the patients’ func-
tional impairment. The scores range from 0 to 100; the high-
er score, the patient is more able to carry out daily ac-
tivities °. The differences in EORTC QLQ-C30, EORTC
QLQ-H&N35 and KPS Index scores were compared depending
on age, gender, place of living, level of education, living ar-
rangement/marital status, employment position, HPV status, the
American Joint Committee on Cancer (AJCC) stage of the dis-
ease and treatment choices of the patients.

Statistical analysis was performed using the SPSS v20
(SPSS Inc., Chicago, IL). To determine differences between
examined groups of patients, depending on the investigated
parameters, the t-test and ANOVA were used. The Pearson’s
correlation test was used to determine the correlation between
EORTC QLQ-C30, EORTC QLQ-H&N35 and KPS Index
scores and other parameters. The P-value less than 0.05 was
considered statistically significant.

Results

The study included 87 patients (69 males and 18 females)
of an average age of 59.6, years. The patients were diagnosed
and treated for oropharyngeal carcinoma between October
2009 and October 2011 in the Clinic for Otorhinolaryngology
and Maxillofacial Surgery of the Clinical Centre of Serbia in
Belgrade. Basic demographic characteristics of the patients
were given in Table 1. The patients are predominantly male,
living in urban areas, in partnerships or married, laborers with
secondary high school education. Out of all patients included
in the study, 39 (44.8%) were HPV positive. Most of the pa-
tients (47.1%) were diagnosed with stage IV oropharyngeal
cancer. The treatment modalities differed; most of the patients
were treated operatively with postoperative radiotherapy
(31%) or with radio/chemotherapy (31%).

The mean value and standard deviation of EORTC QLQ-
C30, EORTC QLQ-H&N35 and KPS Index scores are given
in Tables 2 and 3. Regarding EORTC QLQ-C30 and KPS In-
dex, women had significantly worse physical, emotional, cog-
nitive and social functioning, and felt more fatigued, had more
frequent dyspnea, insomnia, and appetite loss than men (Table
4). Emotional and cognitive functioning was significantly
worse in the patients who were single (p = 0.048 and p = 0.046
respectively), than in those living in marriage or partnership.
There was significantly higher global quality of life in the pa-
tients with higher education (faculty and PhD) (p = 0.039).
The unemployed suffer more from insomnia that the patients
working in managerial positions (p = 0.046). The HPV posi-
tive patients were complaining significantly less of pain and
dyspnea comparing to the HPV negative patients (p = 0.024
and p = 0.043 respectively). Physical functioning was signifi-
cantly better in the patients in the stage I of the disease com-

paring to the patients in the stages III and IV of the disease (p
=0.2 and p = 0.008 respectively). Social functioning was sig-
nificantly better in the patients who underwent surgery com-
paring to the patients who underwent radio/chemotherapy and
the patients who underwent surgery with radio/chemotherapy
(p=10.033 and p = 0.025 respectively). In the EORTC QLQ-
H&N35 questionnaire, the women had significantly higher
scores than the men regarding senses, contact, sexuality and
felling ill (p < 0.05). The patients living in a partnership or in
marriage had significantly less complaints about their sexual
life (p = 0.008), felt less ill (p = 0.049) and used less painkill-
ers (p = 0.006) than the patients who were single. The patients
with the stage I carcinoma complained about the senses prob-
lem significantly less than the patients with the stages III and
IV of carcinomas (p = 0.221 and p = 0.25 respectively). The
patients treated with radio/chemotherapy felt significantly
more pain than those treated operatively with postoperative ra-
dio/chemotherapy (p=0.017).

Table 1
Demographic characteristics of the patients
included in the study

Characteristics n (%)
Gender
male 69 (79.3)
female 18 (20.7)
Place of living
urban 64 (73.5)
rural 23 (26.5)
Living arrangement
single 27(31)
in a partnership/married 60 (69)
Level of education
no formal education/elementary school 33(37.9)
secondary/high school 40 (45.9)
faculty/PHD 14 (16.2)
Employment position
laborer 48 (55.2)
technical worker (sales, production, 10 (11.5)
maintenance, operation) 5(5.7)
administrative worker 15(17.2)
manager (education, health, business) 9(10.4)
unemployed
HPYV status
positive 39 (44.3)
negative 48 (55.2)
AJCC Stage
I 11 (12.7)
I 9(10.3)
I 26 (29.9)
v 41 (47.1)
Treatment modality
oP 9(10.3)
RT 8(9.2)
OP +RT 27 (31)
RT +CT, 2731)
OP +RT +CT 16 (18.5)

OP - operation; RT - radiotherapy; CT — chemotherapy;
HPV — human papilloma virus; AJCC — American Joint
Committee on Cancer.
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The Pearson’s correlation test was used to determine
the correlation among the EORTC QLQ-C30, EORTC QLQ-
H&N35 and KPS Index and other parameters (Table 5). The
KPS Index scores did not correlate with any of the variables.
Older age of the patients correlated positively with sexuality
in the patients, and negatively with occurrence of diarrhea.
The level of education correlated positively with the global
quality of life and cognitive functioning, and negatively with
symptoms of nausea, dyspnea, appetite loss, swallowing, eat-
ing and feeling ill. Different employment positions did not
correlate with the EORTC QLQ-C30, EORTC QLQ-H&N35
scores. There was a negative correlation among the stages of
the disease and physical and emotional functioning scores,
also with occurrence of dyspnea, insomnia and swallowing.
The more combined therapy modalities patient had, signifi-
cantly the worse emotional and social functionings were.

Table 5

Significant correlations (p < 0.05) between examined
parameters and the score values of EORTC QLQ-C30,
EORTC QLQ-H&N35 (Pearson’s correlation test)

Parameters Questionnaires r
EORTC QLQ-C30
Age Diarrhea -0.228
Level of education Role functioning 0.221*
Cognitive functioning ~ 0.253
Nausea -0.229
Dyspnea -0.288
Appetite loss -0.237
AJCC stage of the disease ~~ Emotional functioning -0.290
Physical functioning ~ -0.327
Social functioning 0.218
Dyspnea -0.234
Insomnia -0.223
Treatment modality Emotional functioning -0.319
Social functioning -0.366
Nausea -0.236
Dyspnea -0.272
Insomnia -0.253
EORTC QLQ-H&N35

Age Sexuality 0.215
Level of education Eating -0.229
Feel ill -0.235
Swallowing -0.225
AJCC stage of the disease Senses -0.298

EORTC QLQ-C30 — European Organization for Research
and Treatment of Cancer Quality-of Life-Questionnaire-C30;
EORTC QLQ-H&N3S — European Organization for Research
and Treatment of Cancer Quality of-Life Questionnaire-Head
and Neck 35; AJCC — American Joint Committee on Cancer;
r — Pearson's correlation coefficient.

*statistically significant correlation.

Discussion

Oropharyngeal cancer has become a growing concern,
with rising incidence in the younger male patients °. With devel-
oping more advanced strategies of head and neck cancer treat-

ment '*'°, locoregional control of the disease along with the dis-
ease-specific survival are significantly better. The expected
QOL should be an important factor in choosing an adequate
treatment modality, due to its immense influence on the pa-
tients’ social, physical, psychological and overall functioning ‘.
Clinicians are turning to the QOL measures for decision making
in daily practice, improving the patient-doctor interaction and
monitoring the patient experience with the treatment 7 '*.

Most of the parameters of QOL, are assessed at the lowest
3 months after treatment "7, but in the disease free head and neck
patients major improvements in scores happen one year post-
treatment '**. The assessment of QOL parameters in our study
was done in that period, which is considered to be a good time
for the assessment of QOL, because most of the QLQ-C30 and
QLQ-H&N35 scores return to the preoperative values, depend-
ing on the treatment *', and the variations are considered negli-
gible in the absence of recurrent disease *.

During this study, the demographic and social factors
significantly influenced QOL and functional performance in
the patients with oropharyngeal cancer, in addition to the
stage of the disease and treatment modality. This results were
already proven to be significant **. Considering the differ-
ent oropharyngeal sub sites involved, treatment is associated
with a wide range of functional and psychosocial deficits.
The multiple QOL segments are influenced and the patients
are forced to make permanent changes in their eating habits,
swallowing, appearance and communication. It is reasonable
to expect differences in QOL between the patients treated for
oropharyngeal carcinoma depending on their age, marital and
educational status and employment. In this study, the women
had significantly worse scores in many aspects of functioning,
and also regarding fatigue, dyspnea, insomnia, and appetite loss,
senses, contacts and sexuality, making gender significant factor
which influences the QOL scores in these patients. Marital sta-
tus influenced limited aspects of QOL, mostly emotional and
cognitive functionings, sexual life and felling ill. There were
significant differences noted in the patients living in rural areas;
they had fewer problems with the senses, dry mouth, felt less
nauseous and dyspneic, than those living in urban areas. There
are studies that noted the differences in the emotional, func-
tional, and head and neck cancer-specific scores between head
and neck cancer survivors living in rural and urban areas, in
term of better QOL in rural ones .

The level of education significantly influenced some the
QOL aspects, like global QOL and cognitive functioning,
nausea, dyspnea, appetite loss, swallowing, eating and feel-
ing ill. This was generally noticed in the patients with head
and neck carcinoma >**®. Few possible explanations were of-
fered. The patients with the lower education level and lower
socioeconomic classes have less accessible health care,
which leads to delays in diagnosis and treatment **. Some au-
thors suggested that the patients with higher social and cul-
tural level had a better capability of coping with cancer and
its consequences. Comparing to the patients with higher edu-
cation and less physically demanding workplace, the patients
with employment that requires physical strength are more
likely to be influenced by the disease, and have more trouble
in adaptation to other work positions *°. Considering the
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structure of patients in our study, with 83.8% with high-
school education and lower and 44% working as laborers,
these claims are highly applicable.

The relation between HPV and QOL was explored in a
few studies *”**. Sharma et al. *® found no association be-
tween HPV status and QOL one year post-treatment. On the
other hand, Maxwell et al. ** published that the HPV positive
patients had significantly better scores considering activity,
recreation, swallowing, chewing, speech and overall quality
of life a year after the treatment. Production of saliva in the
HPV positive patients was poorer comparing to the HPV
negative patients in first 12 months, but after that time, the
difference was no longer significant. A year after the treat-
ment, the HPV positive patients in our study significantly
less complained of pain, dyspnea and on trouble with their
senses. Global QOL was better in the HPV positive patients,
but differences were not significant. Due to favorable reac-
tion to radiotherapy and better survival rates, we could argue
that the HPV positivity surely influences postoperative QOL
in the patients with oropharyngeal carcinoma. Recommended
modality treatment depending on the HPV status would cer-
tainly be a subject for further discussion, with more knowl-
edge accumulated on the subject.

A stage of disease, cancer site, and treatment type are the
predictors of post-treatment QOL, particularly disease-specific
symptoms *. In this study, the patients with more advanced
stage of the disease scored worse than those with less advanced
stage of the disease in all aspects of QLQ-C30, QLQ-H&N35
and KPS Index scale, which is consistent with previous papers
on the subject ***'. Significant differences were noted in physi-
cal functioning and with the senses between patients in the stage
I of the disease and patients in the stages III and IV of the dis-
ease. Oates et al.”’ reported great deterioration of senses, teeth,
saliva secretion and coughing in the patients with early-stage
cancer and significant deterioration of sexual function and com-
plains of dry mouth in the patients 12 months after the treatment
for all four stages of the disease. The findings of statistically
significant differences in the QOL scores favoring patients re-
ceiving a single therapy compared to the combination therapies
are not consistent across studies '°. In our patients, social func-
tioning was significantly better for those who underwent opera-
tive treatment than for those treated operatively with postopera-
tive radiochemotherapy or just with adjuvant radiochemother-
apy. Also, the pain was significantly more severe in the patients
treated operatively with radiochemotherapy, than in the patients
treated only with radiochemotherapy. Some authors published
similar findings 23132 byt in most studies, the results were in-
conclusive ****. Good oncological results are the first objective
of treatment, but functional preservation could be one of the

main challenges after surgical treatment or radiochemotherapy.
Comparing to surgery, the patients were primary treated with
chemoradiotherapy ** or with adjuvant therapy***’. In our
study, there were some differences in the functional aspects (eat-
ing, swallowing, complaints of dry mouth and saliva produc-
tion), but they were not significant between the groups of pa-
tients considering the treatment modality. Our findings could
have been strongly influenced by the time of evaluation. The
differences between the QOL scores in the patients treated with
different treatment modalities proved to be the greatest 3 months
after the treatment, and by 6 and 12 months of follow-up, they
were significantly less pronounced *'.

With rising incidence of patients diagnosed with oro-
pharyngeal cancer, there is a great need for better under-
standing of recovery process, that significantly influences
post-treatment QOL and how to educate the patients in terms
what to expect after the treatment. After diagnosis and treat-
ment of oropharyngeal cancer, the patients go back to their
family and living environment, with distinct personal, social,
and economic expectations and duties. These factors are of little
variability and are constantly present in the patients’ lives pre
and post-treatment and it would be crucial to recognize their im-
portant influence on overall recovery and survival.

There are some limitations of the study. First, the study as-
sessed QOL and functional performance in the patients with
oropharyngeal cancer at a time point, not prospectively, so any
changes between the influence of sociodemographic factors and
QOL over time was not followed. Second, the number of pa-
tients in the study was small and the results of this study should
be evaluated cautiously. Last, a number of patients with differ-
ent subsites of the oropharyngeal carcinoma was also small and
it was not analyzed how different oropharyngeal subsites in-
volvement influenced QOL and functional performance.

Conclusion

Clinicians should have in mind the socioeconomic fac-
tors and HPV status when planning recovery course after
treatment in the patients with oropharyngeal carcinoma.
Gender, education level and employment are the variables
that form certain risk profiles associated with lower post-
treatment QOL. This would ultimately lead to the better
functional results, faster recovery and return to everyday life
and activities in the patients with oropharyngeal cancer.
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Abstract

Background/Aim. Fluoride has beneficial effect on dental
caries prevention and enables high hardness of enamel. How-
ever, fluoride intake above optimal levels can have adverse
effects on teeth and bones, especially in young children dur-
ing the period of intense growth and teeth development. The
aim of this study was to assess fluoride intake from water
and toothpaste among 3-year-old children in Belgrade, Ser-
bia, in the municipalities of Vracar and Novi Beograd.
Methods. A questionnaire for the patents (n = 40) was
used to provide information on the water consumption (tap
and/or bottled water) and the brand of toothpaste used by
children as well as the frequency of tooth brushing and the
amount of toothpaste during brushing. Fluoride concentra-
tions in water and toothpaste samples were determined elec-
trochemically by using fluoride-selective electrode. Fluoride
intake was estimated through a mathematical model com-
monly used by the U.S. Environmental Protection Agency.
Results. The obtained results indicate no significant differ-
ence in daily fluoride intake through drinking water and tooth-

Apstrakt

Uvod/Cilj. Fluoridi imaju pozitivan efekat na prevenciju kari-
jesa zuba kao i poveéanje cvrstine zubnog emajla. Medutim,
njihov unos iznad optimalnog moze imati Stetne efekte na zube
i kosti, posebno kod male dece tokom intenzivnog rasta i raz-
voja zuba. Cilj ovog rada bio je da se proceni unos fluorida pu-
tem vode za pice i paste za zube kod dece uzrasta od tri godine
u Beogradu, na teritoriji dve opstine, Vracar i Novi Beograd.
Metode. Anketnim upitnicima (n = 40) za roditelje dobijeni
su podaci o vrsti vode koju deca piju (¢esmenska i/ili flasi-
rana), proizvodima koje koriste za ¢is¢enje i negu zuba, uce-

paste in 3-year-old children in Vracar (n =19) compared to
Novi Beograd (n =21) (p > 0.05). However, all estimated
fluotide levels (0.089-0.625 mg/day) ate significantly lower
than the optimal daily intake level for caties protection (0.7
mg/day for children up to 4 years, FNB-USA National In-
stitute of Medicine) and two to six times lower than tolet-
able upper fluoride level for the children of same age (1.3
mg/day, FNB-USA National Institute of Medicine). Fut-
thermore, calculated daily fluoride intake per kilogram body
weight confirm very low fluoride intake by water and tooth-
paste in children of investigated municipalities in Belgrade,
being significantly below the recommended an adequate in-
take (0.05 mg/kg/day, EFSA). Conclusion. This prelimi-
nary study has shown that daily fluoride intake in 3-year-olds
is lower than tolerable upper fluoride level, even not suffi-
cient for the prevention of dental caries.

Key words:

flouorides; child, preschool; drinking water;
toothpastes; tooth diseases; surveys and
questionnaires.

stalosti pranja zuba kao i koli¢ini paste za zube koja se kori-
sti po jednom pranju. Sadrzaj fluorida u vodi za pice 1 pa-
stama za zube odreden je elektrohemijski sa fluoridnom jon-
selektivnom elektrodom. Unos fluorida procenjen je kori-
$¢enjem matematickog modela datog od strane Americke
agencije za zastitu zivotne sredine. Rezultati. Dobijeni re-
zultati pokazuju da nema statisticki znacajne razlike u dnev-
nom unosu fluorida putem vode za pice i paste za zube iz-
medu dece uzrasta od tri godine na Vracaru i Novom Beo-
gradu (p > 0,05). Medutim, sve procenjene vrednosti unosa
fluorida (0,089-0,625 mg/dan) znacajno su nize od optimal-
nog dnevnog unosa za prevenciju karijesa (0,7 mg/dan za de-
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cu uzrasta do 4 godine, FNB-Nacionalnog instituta medici-
ne, SAD) i dva do Sest puta nize od tolerisuceg gornjeg ni-
voa unosa fluorida za decu istog uzrasta (1,3 mg/dan, FNB-
Nacionalnog instituta medicine, SAD). Stavige, izracunati
dnevni unosi fluorida izraZeni po kilogramu telesne mase
potvrduju veoma nizak unos fluorida kod dece ispitivanih
opstina u Beogradu, ¢ak znacajno nize od preporucenog op-
timalnog unosa (0,05 mg/kg/dan, EFSA). Zakljucak.

Ovim preliminarnim istrazivanjem pokazano je da je dnevni
unos fluorida kod trogodisnjaka u Beogradu znacajno nizi
od toleriSuéeg gornjeg nivoa unosa fluorida, ¢ak nizi od op-
timalnog unosa za prevenciju karijesa.

Kljucne reci:
fluoridi; deca, predskolska; voda za pice; dentifriciji;
zub, bolesti; ankete i upitnici.

Introduction

Fluoride intake in an optimal dose is a safe and efficient
way to minimize a risk of dental caries and prevent enamel
demineralization '~. However, the range between optimal
levels and the concentrations that lead to adverse effects such
as dental and skeletal fluorosis is narrow, and indicates the
importance of fluoride intake assessment > * °. Furthermore,
the opinion of the European Food Safety Authority (EFSA)
is that data on fluoride exposure are insufficient °.

The important sources of fluoride intake for general
population are water, drinks and food, particularly some
kinds of tea, sea fish, fluoridated foods and fluoride denti-
frices *®. Epidemiological studies from the 70’s have shown
that the most important source of fluoride intake is drinking
water which contains 0.5 to 1 mg/L fluoride, depending on
climate conditions *. On the other hand, fluorosis can be re-
lated not only to the regions rich in fluoride but also to the
fluoride overuse, particularly from fluoride toothpastes,
mouthwashes, gels, etc. > '°. High fluoride intake can be of a
special risk in children up to six years of age when tooth
growth and development occurs, especially during the phases
of enamel formation '*'>. The period between the 15th and
30th month of life is considered to be of the highest risk,
when the fluoride intake should be carefully controlled and
balanced between the need for dental caries protection and
the risk of fluorosis . A special caution should be taken in
two- and three-year-olds since they can swallow high amount
of toothpaste as a result of inadequate swallowing reflex > '*
. Thus, the Academy of Paediatric Dentistry [American
(AAPD) and European (EAPD)] gave detailed recommenda-
tions for fluoride content in toothpastes and its amounts for
brushing in relation to the age of child '® . For the majority
of European communities, the EAPD recommends the use of
appropriate fluoride toothpaste in conjunction with good oral
hygiene to be the basic fluoride regimen '’. The approach of
the EAPD was adopted in Serbia, having in mind the impor-
tance of adequate fluoride intake through toothpaste for re-
ducing dental caries in children .

However, despite a significant reduction in caries in West-
ern and Northern European countries, available data indicate
that the prevalence and occurrence of dental caries in Serbian
children is high, even the highest in the countries of Eastern and
Central Europe (DMFT index 3.4) "°. According to the DFMT
index value (number of decayed, missing due to caries and filled
teeth in the primary dentition) relative risk for tooth decay in our
country is almost two times higher than the regional average '°.
The prevalence of dental caries in early childhood in Serbia is

8.3% for three-year-olds, while in six-year-olds with permanent
teeth the percentage is 0.8% '*. Data from the latest research in
the Autonomous Province of Vojvodina, Republic of Serbia
show that the prevalence of early childhood caries is extremely
high, approaching 50% .

Drinking water with optimal fluoride concentration is
the most important source of fluoride intake in childhood,
but in the areas with water and food, poor in fluoride, the
dominant route of fluoride intake is via toothpaste ”**'. The
results of de Almeida et al. *' indicate that toothpaste alone is
responsible for about 80% of the daily fluoride intake of 1 to
3-year-old children. Thus, the aim of this study was to assess
fluoride intake through drinking water and toothpaste in
three-year-olds and obtain preliminary results of fluoride in-
take in children in Belgrade, Republic of Serbia. To achieve
this aim, it was necessary to: conduct a questionnaire for
parents to obtain information on the type of water that chil-
dren consume (tap and/or bottled), the type of toothpaste
they use, the frequency of tooth brushing and the amount of
toothpaste used per tooth brushing; determine fluoride con-
centrations in the samples of non-carbonated bottled water,
tap water and toothpastes selected on the basis of the ques-
tionnaire for parents; estimate the daily fluoride intake in
mg/day and mg/kg/day and compare the obtained results
with the recommended an adequate intake and tolerable up-
per level of fluoride intake for children of this age, proposed
by the Food and Nutrition Board, U.S. National Academy of
Sciences Institute of Medicine and EFSA >,

Methods

Questionnaire

A previously validated questionnaire for parents was used
in order to obtain the general data (sex, age, body weight and
dental health of children), information on the type of water that
children drink (tap, bottled, type of bottled water), the type of
toothpaste their children use, the frequency of tooth brushing,
and the amount of toothpaste used per tooth brushing *. The
questionnaire was anonymous and voluntary. Filling out the
questionnaire by the parents of 3-year-olds was carried out in
two kindergartens in Belgrade — in one from the municipality of
Vracar and one from the municipality of Novi Beograd.

Drinking water and toothpaste

Different non-carbonated bottled waters and toothpastes
available on the market in Belgrade, were selected for fluo-
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ride determination on the basis of the completed question-
naire for parents. All non-carbonated bottled waters available
on the market had no fluoride content, while the content of
fluoride was indicated on toothpastes and ranged in a very
wide range of 500 to 1450 mg/kg fluoride. Tap water from
the territories of Vracar and Novi Beograd was also used for
fluoride determination.

Fluoride determination

Fluoride in water was determined directly without pre-
vious preparation, while the preparation of toothpastes de-
pended on the chemical form of fluoride present in the tooth-
paste (NaF, Na-monofluorophosphate, aminofluoride). For
the preparation of toothpaste samples the protocol given by
Omena et al. ** was applied. All samples were prepared in
duplicate. The fluoride content was determined electro-
chemically, using fluoride-selective electrode (WTW, ISE
type 800 — Consort, Belgium; pH meter Iskra MA 5735). Be-
fore measurement, all samples were mixed with the TISAB
buffer solution in ratio 1: 1. All chemicals, obtained from
the commercial sources, were of analytical grade purity. The
analytical method for fluoride determination was linear in the
range of 0.05-5 mg/L (r =0.9998). The obtained limits of
determination (LOD) and quantification (LOQ) were 0.003
and 0.009 mg/L, respectively. The recovery values from 98%
to 107% indicated an adequate accuracy of the method, while
repeatability was confirmed by corresponding coefficient of
variation from 2.2% to 4.4%.

Estimation of fluoride intake

Fluoride intake (mean and 95th percentile, P-95) was
estimated through a mathematical model employed by the
U.S. Environmental Protection Agency (EPA) according to
the equations for water and toothpaste >*:

C xIR xCF

EDI,, =
BW
Where: EDI,— Estimated daily intake by drinking water (mg/day
or mg/kg/day)
C — Fluoride concentration in drinking (mg/L)
IR — Intake rate, amount of water intake per day (L) — 0.9 L for
3 years age %
CF — Conversion factor
BW — Body weight (kg)
C x IR x AF x EF x CF

EDI=
BW

EDI; — Estimated daily intake by toothpaste (mg/day or
mg/kg/day)
C — Fluoride concentration in toothpaste (mg/kg)
IR — Ingestion or intake rate, amount of toothpaste per one tooth
brushing (mg)
EF — Exposure frequency (number per day), or the frequency of
tooth brushing
AF — Absorption factor (amount of fluoride swallowed, for the
age of 3 years 48%) *

CF — Conversion factor
BW- Body weight (kg)

Total daily fluoride intake in mg/day and mg/kg/day by
these sources was obtained adding the estimated values for
EDI,, and EDL..

Data analysis

Statistical analysis was performed using the computer
program STATISTICA 7.0 and the MS Excel package 2007.
The Student t-test was applied to determine statistically sig-
nificant difference between water and toothpaste intake as
well as for the total intake between the two examined groups.
Statistical significance was set for p < 0.05.

Results

Data obtained from the questionnaire

A questionnaire was filled in by parents from two Bel-
grade municipalities, Vracar and Novi Beograd. The total
number of filled in questionnaires was 40, 19 from Vracar
and 21 from Novi Beograd. Twenty questionnaires referred
to girls, 19 to boys, and in one questionnaire the gender was
not specified. The majority of parents in Vracar considered
the dental health of their children to be excellent (47.83%),
followed by good (43.48%), moderate (4.38%), while one
parent did not provide the answer. The parents in Novi Beo-
grad evaluated the dental health of their children mostly as
good (47.62%), followed by moderate (28.57%) and bad
(14.29%), while there was only one answer for excellent
(4.76%) as well as for very bad (4.76%).

Based on the data obtained from the questionnaire
shown in Table 1, about one half of the children drink both
tap and bottled water (Vracar 52.6%, Novi Beograd 47.6%).
The consumption of tap water only is more common in Novi
Beograd (38.1%) than in Vracar, while on the other hand, the
consumption of bottled water only, is higher in Vralar
(31.6%) than in Novi Beograd (4.8%).

Table 1

Type of water consumed by the 3-year-old children in
Vracar and Novi Beograd

Type of water Vradar n (%) Novi Beograd n (%)
Tap 3(15.8) 8 (38.1)

Tap purified 0(0) 2(9.5)
Bottled 6(31.6) 1(4.8)

Tap and bottled 10 (52.6) 10 (47.6)
Total 19 (100) 21 (100)

Djuki¢-Cosié D, et al. Vojnosanit Pregl 2019; 76(6): 607—-614.

n — number of children.

Table 2 presents data obtained from the questionnaire:
the type of toothpaste, frequency of tooth brushing and the
amount of toothpaste used per tooth brushing. The frequency
of tooth brushing in the 3-year-olds in Novi Beograd is once
per day, in Vracar it is once or two times per day, while only
one child brushes teeth more than two times per day.



Page 610

VOIJNOSANITETSKI PREGLED

Vol. 76, No 6

The largest percentage of children in both localities
(Vracar 52.6%, Novi Beograd 100%) applies a pea-sized
amount of toothpaste on the brush. The results of the con-
ducted questionnaire show that the children use toothpastes
with a fluoride content that varies to a great extent, from
toothpastes which does not contain fluoride, to toothpastes
with 500 mg/kg fluorides, to those which contain 1,450
mg/kg fluoride-content equivalent to adult toothpaste. The
majority of children in Vraéar use the toothpaste Vademecum

junior 2 in 1 — 1,450 mg/kg (26.3%), followed by Chicco-
non-fluoride (21.1%) and Colgate Smiles — 1,000 mg/kg
(15.8%), while children in Novi Beograd mostly use Vade-
mecum junior 2 in 1 (33.3%) — 1450 mg/kg, Vademecum
(23.8%) — 500 mg/kg and Aquafresh kids (23.8%) — 500
mg/kg (Table 2). The obtained results also show that at that
time no child took fluoride supplements in the form of tab-
lets, gels or solutions.

Table 2

The frequency of tooth brushing, the amount of toothpaste per brushing and the most commonly used toothpastes
by the 3-year-olds in Vracar and Novi Beograd

Municipality
Questionnaire Vradar Novi Beograd
n (%) n (%)

How often do you brush your childs’ teeth?

1x day 9(47.3) 21 (100)

2x day 9(47.3) 0 (0)

> 2x day 1(54) 0 (0)
When tooth brushing, do you use a pea-sized amount of toothpaste?

yes 10 (52.6) 21 (100)

no 9(47.4) 0(0)
Which toothpaste does your child most commonly use?

Aquafresh kids (500 mg/kg)* 1(5.2) 5(23.8)

Lacalut (500 mg/kg)* 0(0) 0 (0)

Vademecum (500 mg/kg)* 2 (10.5) 5(23.8)

Vademecum junior 2 in 1 (1,450 mg/kg)* 5(26.3) 7 (33.3)

Colgate Smiles (1,000 mg/kg)* 3(15.8) 1(4.8)

Chicco — non fluoride 4 (21.1) 3(14.3)

Other 4 (21.1) 0 (0)

n = number of children; *fluoride content in tooth paste.

Fluoride concentrations in drinking water
and toothpaste

Since the results from the questionnaire showed that the
children used only a few brands of non-carbonated bottled
drinking water and toothpaste, fluoride content was deter-
mined in those brands. All the examined non-carbonated bot-
tled waters (n = 8) contained very low fluoride levels in the
range from 0.077 to 0.185 mg/L. Fluoride content in tap wa-
ter was also low, in Novi Beograd 0.153 £+ 0.004 mg/L and in
Vracar 0.127 + 0.003 mg/L.

The results of fluoride content in toothpastes showed
that the fluoride concentration in the analyzed toothpastes
was in the range of 475-1,475 mg/kg (declared content 500—
1,450 mg/kg). The most commonly used toothpastes accord-
ing to the questionnaire (Aquafresh kids, Colgate smiles,
Vademecum junior 2 u 1) had fluoride content similar to the
declared.

Estimation of the total daily fluoride intake

Based on the mathematical model commonly used by
the U.S. EPA, the total daily fluoride intake by drinking wa-

ter and toothpaste was calculated and the results are pre-
sented in Figures 1 and 2 and Table 3.

0,3

5 —
>
&
T2
o
E mNovi Beograd
£ 5
E a a a O Vracar
E b
PR
b=
5
z 5
=

0

Intake by water Intake by Total daily fluo-
toothpaste ride intake

Fig. 1 — Daily fluoride intake by the 3-year-olds in
Belgrade (mg/day).

Values are presented as the mean intake of fluoride in Novi
Beograd (n =21) and Vracar (n = 19). Statistical significance
of differences was tested by the t-test; different letters
indicate statistical significance between fluoride intake in
3-year-old children from two investigated municipalities,
p <0.05.
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Table 3

The lowest and highest calculated daily fluoride intake from drinking water and toothpaste in 3-year-olds in Belgrade

Fluoride content in

Fluoride intake VIR Type of water toothpaste Amount of toothpastes - Preduency of
mg/day (mg/kg) p g g
Min — Vracar 0.089 T/B without fluoride pea-sized* once daily
Min — Novi Beograd 0.135 T without fluoride pea-sized once daily
Max — Vracar 0.625 T 500 mg/kg tooth brush sized** twice daily
Max — Novi Beograd 0.322 T/B 1450 mg/kg pea-sized once daily

T — tap water; T/B — tap and bottled water; *a pea-sized amount of toothpaste is equivalent to the mass of 0.25 g; ** a tooth
brush sized amount of toothpaste is equivalent to the mass of 0.75 g 1,

0,06
Adequate daily intake (EFSA)

0,05 o

0,04
0,03 0 Mean

| P-95

0,02

0

Novi Beograd Vradar

Fig. 2 — Mean and P-95 of the daily fluoride intake from
drinking water and toothpaste in the 3-year-olds from
two Belgrade municipalities, Novi Beograd and Vracar
(mg/kg/day) in comparison with adequate daily intake
according to the European Food Safety Authority —
EFSA (0.05 mg/kg, based on all fluoride sources).

Figure 1 shows the mean daily fluoride intake by water,
toothpaste and the total intake by these sources in Vracar and
Novi Beograd, while Figure 2 gives mean and P-95 values
for total fluoride daily intake per kilogram body weight in
the investigated municipalities in Belgrade. In Novi Beograd,
the fluoride intake was somewhat higher through water, in
Vracar through toothpaste, although the difference was not
statistically significant. A significant difference was obtained
only between consumed water in Vracar and Novi Beograd.
The total fluoride daily intake was in the range of 0.089 to
0.625 mg/day for children living in Vracar and 0.135 to
0.322 mg/day for children from Novi Beograd, correspond-
ing to 0.0143 mg/kg/day (mean value) and 0.026 mg/kg/day (P-
95), and 0.0146 mg/kg/day (mean value) and 0.020 mg/kg/day
(P-95), respectively (Figure 2). No significant difference in the
total daily fluoride intake among three-year-olds from the two
Belgrade municipalities was found (Figure 2).

Table 3 presents the lowest and highest calculated daily
fluoride intake from drinking water and toothpaste in 3-year-
olds in Belgrade. The lowest calculated daily fluoride intake
for both municipalities (0.089 mg/day and 0.135 mg/day in
Vracar and Novi Beograd, respectively) was in children who
use non-fluoride toothpaste. In Vracar, the highest daily fluo-
ride intake (0.625 mg/day) was calculated for the children
who used fluoride toothpaste (500 mg/kg), brushing teeth
two times a day and applied a toothbrush-sized amount of the
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toothpaste per brushing. In other investigated municipalities,
the highest daily fluoride intake was two times lower than
the values in Vracar (0.322 mg/day) and the result was ob-
tained for the children who used a toothpaste with fluoride
(1,450 mg/kg) and applied pea-sized toothpaste per brushing,
but brushed the teeth only once day (Table 3).

Discussion

In this study, daily fluoride intake was estimated in 3-
years-old children in Belgrade on the basis of the content of
fluoride in drinking water and toothpaste. Although fluoride
can be ingested by various sources (water, drinks, food,
toothpaste, supplements, etc.), drinking water and toothpaste
represent the most important sources of fluoride intake in
preschool children *’. When containing the optimal fluoride
levels of 0.5-1 mg/L as declared by the World Health Or-
ganization (WHO), drinking water is the main contributor to
the total daily fluoride intake *°. In many countries, drinking
water is fluoridated, although not in our country. Further-
more, the use of bottled water is becoming considerably
more common, both in the world and in our country, but
nonetheless many of the brands do not declare fluoride con-
tent. The results of this study show that the non-carbonated
bottled waters consumed by children have levels of fluoride
in the range from 0.077 to 0.185 mg/L which are signifi-
cantly below the recommended ones. The results of the con-
ducted questionnaire show that the majority of children con-
sume both bottled and tap water, tap water in both locations
also containing rather low levels of fluoride. These results
are in accordance with other recent studies conducted in our
country, which indicate low fluoride levels in tap and bottled
non-carbonated drinking water, with the exception of a mi-
nor area with endemic fluorosis ***>. Daily fluoride intake
could not be significantly increased by food intake, since
food is prepared with poor fluoride level water > '. There-
fore, in areas with a deficit of fluoride in drinking water,
toothpaste is an important source of this anion *'. Besides, the
toothpaste has an important role in caries prevention, not only
due to fluoride content but also due to its local action on the
tooth surface ' . The local availability of fluoride from the
toothpaste was shown to prevent caries by primarily three mecha-
nisms: inhibiting demineralization of tooth enamel; enhancing
remineralization of tooth enamel prior to lesion progression; and in-
hibiting the enzyme activity of cariogenic bacteria **.
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Data obtained from the questionnaire show that the ma-
jority of children in Novi Beograd (85.7%) and Vraar
(70.8%) use toothpaste with fluorides ranging from 500
mg/kg to 1450 mg/kg while a small number of children brush
their teeth with a toothpaste without fluoride. However, it
should be emphasised that the obtained levels of fluoride in
the toothpastes were under the levels recommended by the
EAPD and national protocol in Serbia — 1,000(+) mg/kg for
children 2 to 6 years old ' '®. Similar results were obtained
from toothpastes for children in Chile *°, although in another
South American country Brazil fluoride levels > 1,000
mg/kg was determined > *°.

Furthermore, fluoride intake depends on the amount of
used toothpaste as well as on the frequency of tooth brushing.
The results show that most of the children (Vracar 63.6% and
Novi Beograd 100%) use the amount of toothpaste correspond-
ing to pea-sized amount of toothpaste, the amount that is in ac-
cordance with the national protocol '*. When considering the
frequency of brushing, two-times brushing was reported for the
half of investigated children in Vracar, while in Novi Beograd
all children brush their teeth once per day.

Estimated total daily fluoride intake through tap and/or
non-carbonated bottled water and toothpaste in 3-year-olds
in investigated municipalities indicates no significant differ-
ence between fluoride intakes in children living in two dif-
ferent municipalities. A significant difference was observed
only for fluoride intake via water, and the 3-year-olds in
Novi Beograd had a higher intake by water than children in
Vracar. Fluoride intake by toothpaste does not differ between
the examined groups indicating no influence of the frequency
of teeth brushing on the total fluoride intake. That could be
explained by higher levels of fluoride in toothpastes used in
Novi Beograd. However, the obtained values for total fluo-
ride intake are lower than optimal fluoride intake (0.7
mg/day) for this age, and two to six times lower than toler-
able upper intake level 1.3 mg day’ for children up to 4
years of age proposed by the Food and Nutrition Board, U.S.
National Academy of Sciences Institute of Medicine > **.

The minimum observed fluoride intake level was 0.089
mg/day in Vracar and 0.135 mg/day in Novi Beograd, while
the highest fluoride intake 0.625 mg/day was estimated for
Vracar and 0.322 mg/day for Novi Beograd. Low levels of
fluoride intake in both municipalities can be explained by
low fluoride levels in consumed water and used toothpastes
without fluorides. On the other hand, the application of fluo-
ride toothpaste with fluoride content of 1450 mg/kg resulted
in the higher total fluoride intake 0.322 mg/day for Novi Be-
ograd. The highest level of total fluoride level (0.625
mg/day) estimated for Vracar can be explained by 2-times
brushing with bigger amounts of applied toothpaste (a tooth-
brush-sized — 0.75 g).

Furthermore, in this study the estimated daily fluoride
intake per kg b.w. confirm very low fluoride intake by water

and toothpaste, being significantly below the adequate intake
level from all sources, including non-dietary sources (0.05
mg/kg/day, EFSA) °. Contrary to our results, Omena et al. **
estimated a daily fluoride intake of 0.128 mg/kg/day in 18 to
36- months-old children consuming water with 0.94 mg/L
and toothpastes with > 1,000 mg/kg fluoride. Other literature
data also estimated daily fluoride intake through water with
optimal and high fluoride concentration, fluoridated food
(milk, salts and other dietary sources) and dental products
above the recommended values, indicating the opposite risk
of fluoride overdosage *” *.

According to our investigation, the total intake of fluo-
ride in young children, estimated on the basis of consump-
tion water with low fluoride content and toothpaste applica-
tion is far below the levels known to be beneficial for caries
prevention. Moreover, these results indicate that children
aged 3 years can safely use the toothpaste with a maximum
fluoride concentration of 1450 mg/kg, especially as tooth
brushing with fluoride toothpaste is a fundamental measure
for the primary prevention of early childhood caries *'. These
findings can serve as a starting point for developing an opti-
mal caries prevention national plan, in addition to other
measures as well as patient/parents education, dietary advice,
use of nonfluoride caries-preventive agents (xylitol lozenges,
sucrose-free chewing gum, chlorhexidine, etc.) and periodic
clinical examinations '"*.

Conclusion

Based on these preliminary results it can be concluded
that the daily fluoride intake by drinking water and tooth-
paste in children aged 3 years on the territory of two Bel-
grade municipalities is significantly lower than the adequate
intake level thus contributing to the occurrence of dental car-
ies. Further research is needed to cover all children of pre-
school age from 2 to 7 years of age and other municipalities
in Belgrade and elsewhere in Serbia in order to obtain more
comprehensive information on the assessment of fluoride in-
take in children.
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Abstract

Background/Aim. Diabetic nephropathy is one of the leading
cause of chronic kidney disease and end-stage renal disease. It oc-
curs in 20%—40% of patients with diabetes mellitus and microal-
buminuria is still considered as the first sign of diabetic nephropa-
thy. Low sensitivity and specificity of microalbuminuria lead to
more sensitive biomarkers that may be used to detect diabetic
nephropathy at an eatlier stage with a higher accuracy. This study
was carried out to determine whether urinary transferrin can serve
as an indicator of diabetic nephropathy. Methods. Our study in-
cluded 80 type 2 diabetic patients who were classified into two
groups: group 1 — normoalbuminuric patients (albumin excretion
up to 30 mg/d); group 2 — microalbuminuric patients (albumin ex-
cretion from 30-300 mg/d), and 10 healthy controls. All patients
were older than 18, having the diabetic disease more than one year,
glomerular filtration tate mote than 60 ml./min/1.73 m2 Setum

Apstrakt

Uvod/Cilj. Dijabetesna nefropatija predstavlja jedan od
vodecih uzroka hroni¢ne bubrezne bolesti 1 terminalne
bubrezne insuficijencije. Zastupljena je kod 20%—40% bolesni-
ka sa dijabetes melitusom, a kao prvi znak dijabetesne nefropa-
tije jos uvek se smatra mikroalbuminurija. Niska senzitivnost i
specificnost mikroalbuminurije su doveli do ispitivanja novih
urinarnih biomarkera koji bi mogli biti rani pokazatelji postoja-
nja dijabetesne nefropatije. Ova studija spovedena je da bi se
utvrdilo da li urinarni transferin moze biti rani marker dijabete-
sne nefropatije. Metode. U nasu studiju bilo je ukljuceno 80
bolesnika sa tipom 2 dijabetesa, podeljenih u dve grupe: grupa
1 — normoalbuminuri¢ni bolesnici (ekskrecija albumina do 30
mg/dan); grupa 2 — mikroalbuminuri¢ni (ekskrecija albumina
od 30-300 mg/dan) i 10 zdravih osoba. Svi bolesnici bili su sta-
tiji od 18 godina, imali su dijabetes melitus duZe od jedne godi-

creatinine, glycosylated hemoglobin (HbAlc), and concentration
of transfertin in the 24 h urine samples as well as in spot urine were
measured using a highly sensitive one-step sandwich enzyme im-
munoassay kit. Results. Urinary transferrin was significantly higher
in the microalbuminuric patients than in the normoalbuminuric
ones and healthy control subjects. When comparing these goups
according to the urinary transfertin concentration, we found a sta-
tistically significant positive correlation r = 0.584 (» < 0.001). There
was no correlation between level of urinaty transferrin and glyco-
regulation, and no correlation was found between transferrin and
duration of diabetes. Conclusions. The results from this study
provide the evidence that the utinary transferrin levels could be
used as an early marker of diabetic nephropathy.

Key words:
diabetes mellitus; diabetic nephropathies; albuminuria;
biomarkers; transferrin.

ne i jacinu glometulske filtracije vecu od 60 mL/min/1,73 m?2.
Svim bolesnicima odredivan je nivo serumskog kreatinina, glikozi-
lovanog hemoglobina i transferina u urinu. Koncentracija transfe-
tina odredivana je u 24 ¢asovnom uzorku utina i u prvom jutar-
njem urinu primenom visoko senzitivnog ELISA kita. Rezultati.
Koncentracija urinarnog transferina bila je znacajno veca kod bole-
snika koji su imali mikroalbuminuriju u poredenju sa bolesnicima
koji su bili normoalbuminuri¢ni i zdravim osobama, a Pearson-ov
koeficijent korelacije bio je r = 0,584 (» < 0,001). Nismo dobili po-
vezanost izmedu nivoa urinarog transferina i glikoregulacije, kao
ni nivoa transferina 1 duZine trajanja dijabetesa. Zaklju¢ak. Rezul-
tati ove studije pokazuju da bi urinami transferin mogao biti rani
marker dijabetesne nefropatije.

Kljucne reci:
dijabetes melitus; dijabetesne nefropatije;
albuminurija; bioloski pokazatelji; transferin.
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Introduction

Diabetes mellitus (DM) is a chronic disease whose in-
cidence and prevalence show a steady increase. According to
the International Diabetes Federation about 415 million peo-
ple suffer from diabetes around the world, and it is estimated
that by 2040 the number of people with diabetes will be
around 642 million, with prevalence of 10% '. An increasing
number of diabetic patients, mostly with the type 2 diabetes
(90%) is associated with enhanced rate of diabetic complica-
tions, including diabetic kidney disease *. Diabetes is consid-
ered a leading cause of chronic kidney disease (CKD) and
end-stage renal disease (ESRD). Costs of care for patients
with diabetic kidney disease (DKD) are extremely high, es-
pecially after they enter ESRD, and it is necessary to estab-
lish the diagnosis of diabetic nephropathy as soon as possi-
ble **. Microalbuminuria (MA) is generally considered to be
the earliest non-invasive marker of kidney damage and it was
described for the first time in 1960s . Microalbuminuria is
defined as persistent elevation of albumin in the urine, of 30—
300 mg/day, and it is generally considered the earliest non-
invasive marker for the development of diabetic nephropathy
(DN), even though the specificity and sensitivity of MA are
limited *7. Some patients with diabetes mellitus progress to
DN even if urinary albumin levels are in the normal range,
indicating that albuminuria is not the perfect marker for the
early detection of DN *°. Recent studies have shown that
some relevant biomarkers associated with DN were found
and they potentially could be used to predict DN or progres-
sion of the disease '’. Several different markers of tubular
and glomerular damage were investigated to discover DN in
its early phase and to start therapy as soon as possible .

Urinary transferrin is considered to be an early marker
of glomerular injury in diabetic patients. It is a protein,
slightly higher molecular weight than albumin (76.5 kDa).
Due to its low molecular weight and its ionic load, it filters
easily through the glomerular membrane 2. Some previous
studies have shown that increased urinary transferrin excre-
tion can be reported before MA in the normoalbuminuric pa-
tients with DM type 2. Because of that, urinary transferrin is
considered to be a more sensitive marker of glomerular dam-
age in the diabetic patients °. Excretion of transferrin was
not associated with glycemic control (hemoglobin Alc), but
some studies showed that urinary transferrin concentration
was higher in the patients with diabetic retinopathy '*. The
aim of this study was to determine if urinary transferrin can
be classified into a group of early biomarkers of DN.

Methods

This cross-sectional study was carried out between Sep-
tember 2015 and December 2016, with the aim to investigate
the correlation between MA and urinary transferrin in DN.
The study was approved by the Ethics Committee of the Mil-
itary Medical Academy, Belgrade, Serbia and written in-
formed consent was taken from all patients involved. Eighty
patients with type 2 diabetes mellitus (DM2) with duration of
the disease for one year or more, estimated glomerular filtra-

tion rates more than 60 mL/min/1.73 m? and without albu-
minuria were included in the study. The patients with overt
albuminuria (> 300 mg/day), previous renal diseases, urinary
tract infection in the last 4 weeks, the use of nephrotoxic
drugs, systemic disease, malignant diseases except for baso-
cellular skin carcinoma, were excluded.

The selected patients were studied in detail for the his-
tory and physical examination, including ultrasonography of
the kidney. Age, gender, duration of diabetes mellitus,
weight, height, blood pressure and smoking habits were not-
ed too. The body mass index (BMI) was calculated according
to the formula based on the height and weight measurements
of the patients. The blood samples were taken after overnight
fasting for at least 8 hours and the following parameters were
analyzed: serum level of glycaemia, urea, creatinine, gly-
cated hemoglobin (HbA1C). Glomerular filtration rate
(GFR) was calculated based on the CKD-EPI formula. [GFR
=141 x min (Scr /k, 1) oo x max (Scr /x, 1)-1.209 x 0.993 years
x 1.018 (for women) = mL/min/1.73 m’] "*. Transferrin concen-
tration (ng/mL) and transferrin to creatinine ratio (mg/g of
creatinine) were determined in a spot morning urine sample, and
albuminuria (30 mg/day or greater) measured in a 24h urine col-
lected on the subsequent day. All samples of urine were imme-
diately processed within 4 hours of collection to ensure optimal
protein stability. Urine was centrifuged (1000 x g, 20 min), then
divided into 1.5 mL aliquots and frozen at -80°C until the analy-
sis. The levels of urinary transferrin were determined by the
commercially available ELISA kits from Elabscience Biotech-
nology Co., Ltd. Minimum and detectable concentration for uri-
nary transferrin was 1.56 ng/mL.

Satistics

Statistical analyses were performed using the Statistical
Package for the Social Science (SPSS) version 19.0. Basic
descriptive statistical parameters were presented by the
measures of central tendency (mean and median), a measure
of variability (standard deviation and variation interval) and
were expressed in percentages. To compare continuous vari-
ables, the Student's t-test was used for independent samples
or the Mann-Whitney test, depending on the normality of
distribution, which was checked by the Kolmogorov-
Smirnov test. For comparison of frequencies for categorical
variables, the y’-test was used. A statistical hypothesis was
tested at 0.05 level of significance, and probability (p) value
less than 0.05 was regarded statistically significant.

Results

Our study included 80 type 2 diabetic patients, 44 (55%)
males and 36 (45%) females, mean age 59.85 + 8.87 years
(range 38-73 years). Prevalence of MA was 41.25% (33 pa-
tients) and 58.75% (47 patients) were normoalbuminuric.
Among the patients with MA 17 (51.52%) were males and 16
(48.48%) were females. The average duration of diabetes was
13.29 £ 7.69 years, and the average estimated GFR was 86.86 +
14.18. There were no significant differences in baseline clinical
characteristics among examined groups (Table 1).

Terzi¢ B, et al. Vojnosanit Pregl 2019; 76(6): 615-619.
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Table 1
Baseline clinical characteristics of type 2 diabetic patients according to the levels of urinary albumin
Characteristics All patients Normoalbuminuric =~ Microalbuminuric H:raslé};}sl
of the patients (n=280) (n=47) (n=33) (pn ~ 10) P
Gender (M/F), n/n 44/36 27/20 17/16 5/5 0.276
Age (years), mean £ SD 59.85 £ 8.871 60.49 +8.73 58.94+£9.13 54 +10.59 0.014
Duration of DM (Years), mean = SD 13.29 £ 7.69 13.34 £7.74 13.21+7.73 n/a 0.942
BMI (kg/m?), mean + SD 27.36 £4.42 26.64 £ 3.56 28.38£5.31 25.73+4.77  0.325
Current smoker (%), mean + SD 39 (48.8) 26 (55.3) 13 (39.4) 3 (30)
Systolic BP (mmHg), mean + SD 134.60 + 14.08 133.47 +12.87 136.21 £15.71 122+17.02  0.411
Diastolic BP (mmHg), mean + SD 81.56 +7.53 80.96 +7.42 82.42+7.72 75.5+10.39  0.389
Serum creatinine (umol/L), mean + SD 75.38 +£15.04 76.64 £ 15.97 73.58 £13.64 73.6 7.6 0.360
GFR (mL/min /1.73 m?), mean + SD 86.86 + 14.18 85.78 £ 13.55 88.39 + 15.12 92.84+9.06  0.430
HbAlc (%), mean + SD 7.59 +1.34 7.25+1.15 8.07+1.45 4.93+0.3 0.074
DM - diabetes mellitus; BMI — body mass index; BP — blood pressure; HbAlc — hemoglobin Alc; GFR — glomerular
filtration rate; SD — standard deviation.
Table 2
Correlation of transferrinuria and microalbuminuria
Microalbuminuric Normoalbuminuric pa-
. . atients (n = 33) tients (n =47) Perason’s
Transferrin concentration (ng/gC;) p(z 30 mg/24h) (< 30 mg/24h) r p
mean + SD mean + SD
Transferrin concentration 24h urine 91.76 + 68.45 22.56 +£31.46 0.489 <0.001
Transferrin concentration spot urine 85.07 £ 56.54 25.63 £29.85 0.354 <0.001

C, — creatinine; Pearson’s test, I — correlation coefficient; SD — standard deviation.

Urinary transferrin concentration in spot samples and
urinary transferrin concentrations in 24h urine samples
showed significant linear correlation, therefore, we used re-
sults from spot urine samples for further analyses.

The mean concentration of urinary transferrin in the
MA patients was 85.07 + 56.54 ng/gC,, and for the normoal-
buminuric patients it was 25.63 + 29.85 pg/gC.. We found a
statisticaly significant correlation in the transferrin concen-
tration between these two groups (Table 2).

Table 3
Correlation of transferinuria with independent variables
All patients ,
Parameters (n=80) Pear:on s
mean = SD
Age (years) 59.85 +£8.87 0.003
BMI (kg/m?) 273+4.42 0.053
HbAlc (%) 7.59 +1.34 0.132
Duration of DM (years) 13.29 £7.69 0.127
Microalbuminuria 40.42 +£40.89 0.584

Pearson’s test, r — correlation coefficient; SD — standard
deviation; BMI — body mass index; HbAlc — hemoglobin Alc;
DM - diabetes mellitus.

The correlation analysis for the concentration of urinary
transferrin with independent variables is shown in Table 3.
Among all variables, we found significant correlation only with
MA (Table 3).

Diabetic retinopathy was found in 24 (30%) patients.
Those patients had significantly higher urinary transferrin
levels, albumin excretion and duration of diabetes.

Terzi¢ B, et al. Vojnosanit Pregl 2019; 76(6): 615-619.

Sensitivity and specificity of urinary transferrin concentra-
tions expressed as an area under the reciever operating charac-
teristics (ROC) curve (AUC), and it was 87.1%, with the sensi-
tivity 81.8%, and specificity 80.9% [95% confidence interval
(CI) — from 0.796 up to 0.945; p<0.001] (Figure 1).
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Fig. 1 — Sensitivity and specificity of urinary transferrin
concentration.
ROC - receiver operating characteristic.
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Discussion

Albuminuria is considered as a marker of kidney (glo-
merular) damage, and the first clinical indicator of DN pres-
ence '°. Even today it is a clinically useful tool for predicting
the outcome and for monitoring a response to the therapy ''.
Discordance between the presence of albuminuria and the
decline in renal function is crucial point of clinical signifi-
cance of albuminuria. The presence of albuminuria is not
mandatory in all patients with reduced GFR. Perkins et al. ’
reported the development of advanced CKD (GFR < 60
mL/min 1.73 m?) without a concomitant progression of al-
buminuria in the type 1 diabetic patients. Chen et al. '” com-
pared several studies from 1977 to the present and showed
that a portion of diabetic patients with normoalbuminuria had
progressive decline in renal function, referred to nonalbu-
minuric DN. In different studies, the number of nonalbumin-
uric diabetic kidney disease was from 21.8% reported by Bo-
ronat et al. '® to 56.6% reported in 2014 by Penno et al. .
Nonalbuminuric renal impairment was not associated with
HbAlc and retinopathy, but some studies found that gender
is correlated with nonalbuminuric renal impairment. That is
why we need a new biomarker with higher sensitivity and
specificity for an earlier detection of DN and more accurate pre-
diction of the progression to ESRD. Therefore, we analyzed uri-
nary transferrin as a biomarker of glomerular injury implicated
in the early DN, in nonalbuminuric diabetic patients.

The results of our study showed that increased urinary
excretions of transferrin was higher in the patients with MA
than in the normoalbuminuric type 2 diabetic patients. We
found statistically significant correlation between concentra-
tion of urinary transferrin and MA. This is in accordance
with the results obtained by Narita et al. "> who reported that
increased urinary transferrin found in the diabetic patients
independently of microalbuminuria could also predict the
development of MA in the normoalbuminuric DM2 patients.
In the 24-month follow-up study with the DM2 patients, Ka-
zumi et al. *° found that 31% of patients who had transfer-

rinuria at baseline subsequently developed MA, compared
with 7% of patients without transferrin excretion. They con-
cluded that in the patients with type 2 diabetes without MA,
increased urinary transferrin excretion may predict the de-
velopment of MA. The same results were found by Kanauchi
et al.>! in the group of 60 DM2 patients. They presented a
significant correlation between the urinary excretion of trans-
ferrin and albumin. Their findings indicate that urinary trans-
ferrin may be useful in detecting DN at an early stage. Al-
Rubeaan et al.  described similar results in a cross-sectional
study in the group of 467 DM2 patients.

Similarly to our results, O’Donnell et al. > found no
correlation between urinary transferrin levels and glycemic
control in the group of 40 DM2 patients at first day of the
disease diagnosis and after 6 and 12 weeks of treatment. Uri-
nary excretion rates of transferrin were measured, and they
showed that urinary transferrin was not correlated with gly-
cemic control. We found no correlation between the urinary
transferrin levels and the duration of diabetes, as well.

Several studies found a relationship between excretion
of urinary albumin and diabetic retinopathy, and the famous
one was the Japanese study of Moriya et al. **, which in-
cluded 2,205 DM2 patients aged 40-70 years. We found
similar results. The patients with retinopathy had signifi-
cantly higher values of urinary transferrin excretion as well
as higher levels of MA.

Our sensitivity and specificity analysis of urinary transfer-
rin excretion showed that it could be more sensitive indicator of
an early glomerular damage in diabetes mellitus than MA.

Conclusion

Urinary transferrin was significantly increased in DM2
patients with MA. It was independent of diabetes duration
and glycemic control. According to our results, the level of
urinary transferrin excretion could be used as an early bio-
marker of diabetic nephropathy.
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Abstract

Background/Aim. Neurocutaneous flaps (NF) are the
type of fasciocutaneous flaps whose clinical application has
increasingly grown over the years. They have become an in-
dispensable step in the reconstructive ladder for the small
and medium soft tissue defects of the lower leg and foot.
The aim of this study was to analyse the results of the
treatment of patients with lower extremity soft tissue de-
fects caused by trauma, infection, tumour removal or unsta-
ble scar formation, which were reconstructed with a variety
of NF. Methods. This retrospective study includes 32 con-
secutive patients with soft tissue defects of the lower limb,
treated in the Clinical Centre of Vojvodina from January
2004 to April 2017. All the operations were performed in
regional anaesthesia with pneumatic tourniquet. Design of
the flap and length of the pedicle were determined by the
size and position of the recipient site after necessary de-
bridement. The flap was harvested, rotated and positioned
in the defect region. The patients and flap data were sum-
marized upon their collection. Results. The average age of
the patients, mostly males (81.2%), was 46.7 years. Distally
based sural flaps were used in a majority of patients
(56.2%), followed by the distally based saphenous (21.9%),

Apstrakt

Uvod/Cilj. Neurokutani ostrvasti reznjevi su vrsta fascio-
kutanih reznjeva ¢ija je klinicka ptimena u stalnom porastu
poslednjih godina. Oni zauzimaju znac¢ajno mesto u rekon-
struktivnoj lestvici za pokrivanje malih i srednjih defekata
mekih tkiva potkolenice i stopala. Cilj ovog rada bio je da se
analiziraju rezultati leCenja pacijenata sa defektima mekih
tkiva donjih ekstremiteta usled traume, infekcije, uklanjanja

lateral sural (12.5%) and proximally based sural flaps (9.4%).
Defects were most often localized on the distal third of the
lower leg and on the ankle (53.1%). The most common in-
dication for surgery were trauma (46.9%) and chronic infec-
tion (31.2%). A satisfactory coverage of the defect was
achieved in all 32 patients with no flap loss. A partial necro-
sis of the flap due to prolonged venous congestion was not-
ed in 3 (9.4%) patients, which were healed by second inten-
tion or with delayed skin grafting. Five (15.6%) patients de-
veloped a localised infection. The infection signs withdrew
spontaneously in 2 cases and after a surgical revision in 3
cases, where osteitis of the tibia had persisted. One of them
required the Ilizarov orthopaedic procedure after bone re-
section. Conclusion. NF proved to be a paramount alterna-
tive to free-flap reconstruction of the lower limb. Intensive
clinical application can be explained by the fact that it is a
less technically demanding and time consuming surgical
procedure with no major source vessel sacrifice. The reli-
ability and safety of their utilisation are confirmed by our
clinical data.

Key words:
ankle, joint; foot; lower extremity; reconstructive
surgical procedures; surgical flaps; treatment outcome.

tumora ili nestabilnog oziljka koji su rekonstruisani
razli¢itim vrstama neurokutanih reznjeva. Metode. U ovu
retrospektivau studiju bila su ukljucena 32 pacijenta sa me-
kotkivnim defektima donjih ekstremiteta, koji su leceni u
Klinickom Centru Vojvodine od januara 2004. do aprila
2017. Sve operacije su izvedene u regionalnoj anesteziji pod
Esmarhovom poveskom. Dizajn reznjeva i duzina peteljki
bili su determinisani veli¢inom i pozicijom recipijentne re-
gije nakon neophodnog debridmana. Reznjevi su podizani,
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rotirani 1 pozicionirani na mesto defekta. Podaci o
reznjevima i pacijentima su neposredno beleZeni i sumirani.
Rezultati. Pacijenti su bili pretezno muskog pola (81,2%),
prosecne starosti 46,7 godina. Distalno bazirani suralni
rezanj je koris¢en kod vedine pacijenata (56,2%), zatim dis-
talno bazirani safenski (21,9%), lateralni suralni (12,5%) 1
proksimalno bazirani suralni rezanj (9,4%). Lokalizacija de-
fekta je kod vedine pacijenata bila na distalnoj treéini pot-
kolenice 1 skocnom zglobu (53,1%). Najces¢e indikacije za
operaciju su bile povreda (46,9%) i hroni¢na infekcija
(31,2%). Zadovoljavajuce pokrivanje defekta postignuto je
kod sva 32 pacijenta, bez ijednog izgubljenog reznja.
Delimi¢na nekroza reznja usled produzene venske konge-
stije je zabelezena kod 3 (9,4%) pacijenta, a zarasla odlozeno
ili nakon postavljanja slobodnog koznog transplantata. Lo-
kalna infekcija je zabelezena kod pet (15,6%) pacijenata.

Znaci infekcije su se spontano povukli kod dva pacijenta, a
posle hirurske revizije kod tri, kao posledica rezidualnog
osteitisa tibije. Jedan od njih je nakon resekcije kosti pod-
vrgnut ortopedskoj proceduti po Ilizarovu. Zaklju€ak. Ne-
urokutani reznjevi su znacajna alternativa slobodnim
reznjevima za rekonstrukciju defekata na donjim ekstremi-
tetima. Ucestalost klinicke primene se moze objasniti
c¢injenicom da ova hirur§ka procedura nije tehnicki i vre-
menski zahtevna, te da se pri tome ne kompromituje magi-
stralnu arterijsku cirkulaciju. Nasa klinicka studija potvrduje
pouzdanost i sigurnost koriséenja ovih reznjeva.

Kljucne reci:

sko¢ni zglob; stopalo; potkolenica; hirurgija,
rekonstruktivna, procedure; reZnjevi, hirurski; lecenje,
ishod.

Introduction

Reconstruction of soft tissue defects of the lower leg
and foot is still a challenge for surgeons. Exposed tendons,
bones or joints as a result of trauma, infection or tumour re-
moval require an adequate soft tissue coverage. There are
various reconstruction options that can be used such as local,
pedicle and free flaps. Since they were introduced into clini-
cal practice, neurocutaneous flap (NF) have become an ex-
cellent choice for solving distal lower leg, ankle and foot de-
fects. Previously, these defects could only have been recon-
structed with much more demanding and less reliable surgi-
cal procedures.

Neurocutaneous island flaps are the type of fasciocuta-
neous flaps whose clinical application has increasingly
grown over the years. They became an indispensable step in
the reconstructive ladder for the small and medium soft tis-
sue defects of the lower extremity.

Pontén ' first described fasciocutaneous flaps in 1981.
The anatomical vascular basis of the axillary fasciocutaneous
pedicled flap was demonstrated by Cormack and Lamberty *
in 1984. Vascularization of NF is enabled by longitudinal
chain-linked adipofascial plexus as well as the neuro-
vascular axis around the sensitive nerves of the lower leg. In
essence, the vessels accompanying the sensitive superficial
nerves will allow skin flaps to survive. Nutrition of the dis-
tally based adipofascial pedicle flaps is ensured through a
retrograde flow from the septocutaneous and musculocuta-
neous perforators of posterior tibial artery, anterior tibial ar-
tery and peroneal artery which were first described by Mas-
quelet et al. * in 1992 and Hasegawa et al. * in 1994. Domi-
nant vascularization of proximally based flaps is achieved
due to direct cutaneous arteries that accompany sensitive
nerves on their way through the lower leg. These arteries
course subfascially in its proximal third and suprafascially in
the distal two thirds of the calf”.

The aim of this study was to summarize and analyse the
treatment results of patients with lower extremity soft tissue
defects caused by trauma, infection, tumour removal or un-
stable scar formation which were reconstructed with NF.

Jovanovi¢ M, et al. Vojnosanit Pregl 2019; 76(6): 620—627.

Methods

Data for this retrospective study were collected from
the Clinic for Plastic and Reconstructive Surgery and the
Clinic for Orthopaedic Surgery and Traumatology, Clinical
Centre of Vojvodina from January 2004 to April 2017. This
study, approved by the Ethics Board of the same institution,
included 32 consecutive patients in whom we used the prox-
imally and distally based sural, lateral sural and distally
based saphenous flaps. All the obtained data were statisti-
cally processed upon their collection.

The Doppler ultrasound examinations were performed
in all patients to evaluate vascularization and to identify the
map of perforators. The operation started under regional an-
aesthesia with a patient in the prone position. Exsanguination
was achieved with pneumatic tourniquet to enable better
identification and dissection of the vital structures. Design of
the flap and length of the pedicle were determined by the
size and position of the recipient site after necessary de-
bridement. Adipofascial pedicles were from 3 to 5 cm wide,
surrounding the neurovascular bundle equally from each side
to ensure the vascularization of the fasciocutaneous island.
The raised flaps were rotated from 90° to 180° and placed
over the defect through the subcutaneous tunnel in the major-
ity of patients. The donor area was covered either with a split
thickness skin graft or with a direct closure if the defect was
less than 5-6 cm wide.

Anatomical considerations and surgical approach

Anatomical considerations and surgical technique for
the flaps used in this clinical study are given below.

Lateral sural flap

Neurovascular basis of the lateral sural flap consists of
the lateral sural nerve, the lateral cutaneous sural artery and
two concomitant veins. The lateral sural artery is usually a
direct branch of the popliteal artery, originating from the lev-
el of the lateral condyle of the tibia. From the popliteal fossa,



Page 622

VOIJNOSANITETSKI PREGLED

Vol. 76, No 6

the artery courses subfascially alongside the lateral sural
nerve, which is a branch of the peroneal nerve, and after 4—6
cm pierces the deep fascia. In its further course, it travels
along the surface of the lateral head of the gastrocnemius
muscle, forming a subfascial and suprafascial vascular chain
along with the extrinsic vascular plexus of the lateral sural
nerve. Terminal branches of the lateral sural artery anasto-
mose with musculocutaneous and septocutaneus perforators
of the peroneal artery in the middle and distal third of the
lower leg °.

This flap is an excellent solution for covering the soft
tissue defects around the knee and proximal part of the lower
leg °. The flap is elevated along the posterolateral side of up-
per two-thirds of the lower leg in the subfascial plane. The
maximum size ranges from the tibial plateau to the lower
margin of the gastrocnemius belly. The lateral sural artery
and nerve should be in the mid axis of the flap. A surgical
dissection begins from the distal edge of the flap and contin-
ues upwards. The pivot point of the fasciosubcutaneous ped-
icle is usually in the popliteal fossa .

Proximally and distally based sural flaps

The neurovascular basis of these flaps consists of the
sural nerve and superficial sural artery with two concomitant
veins for proximally based and the small saphenous vein for
distally based pedicle. In most cases, the superficial (median)
sural artery branches directly off from the popliteal artery or
from the lateral sural artery. From the popliteal fossa, to-
gether with the sural nerve it passes between the two heads
of the gastrocnemius muscle, pierces the fascia in the middle
third of the lower leg, ending its course along the lateral side
of the Achilles tendon and anastomosing with branches of the
peroneal artery. The medial sural nerve originates from the
tibial nerve and unites with a communicant branch of the lateral
sural nerve in the suprafascial plane, forming a common sural
nerve in the middle third of the lower leg *. The neurovascular
axes of both flaps are the same. The proximally based flap cir-
culation mainly depends on the median superficial sural artery
together with the extrinsic vascular plexus of the sural nerve.
The distally based flap circulation is achieved due to a retro-
grade flow from septocutaneus perforators of the peroneal artery
which anastomoses with the superficial vascular network of the
sural artery around the nerve °.

Proximally based sural flap is a good alternative for the
reconstruction of soft tissue defects around the knee and
proximal half of the lower leg ®. The flap is elevated along
the posterior side of the upper two-thirds of the calf, from
distal to proximal. The subfascial plane of dissection starts
with ligation of the median sural artery, the sural nerve and
lesser saphenous vein, all of which should be in the middle
of the flap axis. The pivot point of the pedicle is usually on
the midline of the popliteal skin crease °.

The distally based sural flap has a widespread clinical
use for reconstruction of defects in the distal part of lower
leg, ankle and foot *°. The neurovascular axis extends across
the middle of the calf and descends obliquely towards the
posterior side of the lateral malleolus. The subfascial dissec-

tion begins on the boundary between the proximal and mid-
dle third of the calf downwards, with identification and liga-
tion of the median sural artery, sural nerve and lesser saphe-
nous vein. The pivot point of the adipofascial pedicle should
be at least five centimetres above the lateral malleolus to pre-
serve anastomosis with an important septocutaneous perfora-
tor of the peroneal artery .

Distally based saphenous flap

The neurovascular basis of the flap consists of the saphe-
nous nerve, saphenous artery and great saphenous vein. The sa-
phenous nerve is the largest cutaneous branch of the femoral
nerve. It runs together with the great saphenous vein, down-
wards from the medial aspect of the knee to the medial aspect of
the foot. The saphenous artery is a constant branch of the de-
scending genicular artery which comes down the lower leg
along and in front of the saphenous nerve. In the middle third of
the lower leg it forms a vascular network around the nerve and
dominantly anastomoses with intermuscular septal branches of
the posterior tibial artery. The most distal cluster of perforator
vessels around the medial malleolus provides a nutrient basis for
the distally based pedicle *'".

The flap is a good solution for soft tissue defect recon-
structions around the ankle and heel. The axial line of the
flap extends from the anterior margin of the medial malleo-
lus to the medial epicondyle of the femur. Elevation begins
at the proximal part of the fasciocutaneous island and in-
cludes the saphenous nerve and artery as well as the great
saphenous vein. The dissection of the adipofascial pedicle
continues into the subfascial plane up to the point of rotation
which is usually 5-6 cm above the medial malleolus. The
pivot point is determined by the location of the most distal
anastomosis with perforator of the posterior tibial artery '*.

Results

The mean follow up period was 12 months (range: 618
months). Satisfactory coverage of the defect was achieved in all
32 patients with no flap loss. The average age of the patients,
mostly males (81.2%), was 46.7 years. The largest size of the
fasciocutaneous island was 17 x 10 cm, and the smallest one
was 5 x 3.5 cm. The average time duration for elevation and flap
placement was 1 h and 25 min. The patients usually stayed in
the hospital for 5.5 days after the surgery.

The clinical summary of patient and flap data is shown
in Table 1. The distally based sural flap was most frequently
used (56%). Defects were most often localised on the distal
third of the lower leg and ankle (53%). The most common
indications for surgery were trauma (47%) and chronic infec-
tion (31%).

Venous congestion occurred in 4 distally based flaps (2 su-
ral and 2 saphenous), which resulted in partial necrosis in 3 cas-
es. In two of them, which had marginal necrosis, spontaneous
wound healing was achieved upon conservative treatment. In the
third one, a complete surface necrosis was developed. However,
the residual adipofascial flap tissue was well vascularised, al-
lowing a delayed free skin grafting to be performed.
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Table 1
Clinical summary of patient and flap data
Characteristics Values
Number of flaps 32
Age (years), mean (range) 46.7 (20-78)
Sex ratio, (male/female) 43
Male, n (%) 26 (81.2)
Female, n (%) 6 (19.8)
Localization, n (%)
knee 4 (12.5)
proximal third of lower leg 2(6.2)
medial third of lower leg 2(6.2)
distal third of lower leg 12 (37.5)
ankle 5(15.6)
heel 4 (12.5)
foot 3(9.4)
Etiology, n (%)
trauma 15 (46.9)
chronic infection 10 (31.2)
tumour 4 (12.5)
unstable scar 3(9.4)
Type of flaps, n (%)
distal sural 18 (56.2)
distal saphenous 7(21.9)
lateral sural 4(12.5)
proximal sural 3(9.4)
Time of reconstruction, n (%)
delayed 24 (75)
immediate 8 (25)
Size of the flap (cm?), mean (range) 35 cm? (9-170)
Tunnelling of the pedicle, n (%) 28 (87.5)
Skin blade harvesting, n (%) 11 (34.4)
Donor site, n (%)
split thickness skin grafts 25(78.1)
primary closure 7(21.9)
Complications, n (%)
infection 5(15.6)
distal venous congestion 4(12.5)
partial necrosis 394
partial dehiscence 2(6.2)
Follow-up (months), mean (range) 12 (6-18)
Long/wide ratio, mean (range) 5.1 (4-8)

A postoperative flap infection occurred in 5 patients, most-
ly in cases with a former chronic infection of the soft tissue or
osteitis of tibia (4 out of 5). The infection signs withdrew spon-

taneously in 2 patients, in 2 after a surgical revision and with fis-
tulisation in one patient. The last one required the Ilizarov or-
thopaedic procedure after bone resection.

Only one quarter of the patients underwent an immedi-
ate surgical reconstruction. The reason for the large number
of delayed treatments can be explained by the fact that com-
plicated cases with unsolved lower limb conditions were re-
ferred to our Clinic from other, regional hospitals.

There was no significant donor site morbidity. All flaps
provided a stable defect coverage with a satisfactory colour,
texture and contour. A few patients complained of numbness
or reduced sensitivity in the skin area which was innervated
by a particular sacrificed nerve but it did not influence their
daily activities. A vast majority of patients was satisfied with
the functional and aesthetic outcome.

Characteristics of four cases are presented below.

Casel

A 22-year-old male patient was admitted to our Clinic
with soft tissue necrosis of the knee and an exposed patella.
Three weeks earlier, he was polytraumatized in a severe traf-
fic accident with injuries of the head, chest, liver, spleen and
open fracture of the patella (grade 3B). Therefore, among
other urgent surgical procedures, a partial patellectomy and
reinsertion of the ligament were performed. After stabilisa-
tion of the patient’s general condition and demarcation of the
necrotic tissue, a radical debridement was done with eleva-
tion of the lateral sural flap (size 9 x 5.5 cm). The wound
healing was completed without any complications. The do-
nor site was primarily closed. Eight months later, he had a
normal gait with an excellent function of the knee joint (Fig-
ure 1).

Case 2

A 37-year-old male patient referred to our Clinic four
weeks after a corn picker injury and traumatic amputation of
the lower leg. Reconstruction of the defect was achieved by
the distally based direct saphenous flap from the opposite
limb as a “cross leg” procedure. The external fixation for
both legs was carried out for three weeks. The flap com-
pletely survived after separation. The function of the knee
joint was fully preserved. Three months later, the patient was
able to walk with a lower leg prosthesis (Figure 2).

B C.

%

Fig. 1 — a) Necrosis of soft tissue of the knee and exposed patella; b) Wound after radical surgical debridement;
¢) Reconstruction with lateral sural flap (7 days post-op).
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Fig. 2 — a) Amputation stump with granulated tissue and exposed tibia; b) Distally based saphenous flap from
the opposite leg as “cross leg” procedure; c) Appearance of the flap 15 days after separation.

Fig. 3 — a) Defect of soft tissue and calcaneus with avulsion of the Achilles tendon attachment; b) reinsertion
of the tendon and reconstruction of the defect with large distally based sural flap; ¢) appearance of the flap
4 weeks post-op.

R

Fig. 4 — a) Necrosis of soft tissue with osteomyelitis of the tibia and exposed tibialis anterior tendon; b) radical surgical
debridement with sequestrectomy of the tibia; ¢) Reconstruction of the defect with distally based sural flap
(4 days post-op).

Case 3

A 48-year-old male patient was admitted to our Clinic
from a regional hospital one month after a severe lawn-
mower injury of the heel and ankle with defects of soft tissue
and calcaneus, and avulsion of the Achilles tendon insertion.
A radical debridement was performed with the tendon rein-
sertion and defect reconstruction with the distally based sural
flap (size: 17 x 10 cm). A minor dehiscence on the distal part
of the flap healed spontaneously five weeks later. Four
months after the surgery, the patient had a satisfactory func-
tion of the ankle joint and a normal gait with an orthopaedic
insert (Figure 3).

Case 4

A 35-year-old male patient referred to our Clinic three
weeks after an injury in fight. He sustained an open fracture
of the distal part of the tibia. Osteomyelitis and dehiscence of

the wound occurred after initial internal osteosynthesis. After
the tibia sequestrectomy, the plate was removed and external
fixation was placed. Reconstruction of the defect was
achieved by the distally based sural flap (size: 8.5 x 8.5 cm).
On the seventh postoperative day, an infection developed
under the flap. This was followed by debridement of the
bone with a focus of the residual infection. After the opera-
tion, the infection retreated with a full consolidation of the flap

(Figure 4).

Discussion

NF have wide clinical applications, particularly those
distally based as they are used for the reconstruction of de-
fects on distal parts of the lower leg, ankle and foot "°. The
reliability and safety of their use are confirmed by our clini-
cal data. Despite the specified complications, there was not a
single flap loss. A recent meta-analysis study which have in-
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cluded 907 patients, reported a distally based sural flap loss
rate of 3.2%. The overall complication and flap failure rate
were lower when compared to free flap surgery '*.

The rate of complications is affected by many systemic
and local factors. Risk factors may be: patient’s age (older
than 60 years), smoking, obesity and peripheral vascular dis-
ease " '*. Chronic venous insufficiency leads to complica-
tions ninefold frequently. For these groups of patients some
authors advocate a delayed surgical treatment '* . It can be
a two or three stage procedure that includes elevation of the
distal portion of the flap or pedicle, one or two weeks before
the final inset of the flap. According to them, this technique
provides a better safety for flap survival.

Unlike in the proximally based, a temporary venous
congestion is common in the distally based flaps due to the
retrograde flow of the venous blood and one-way valvular
system. This problem is more pronounced in the distally
based saphenous flaps due to more intense blood flow 2.
Small concomitant bypass veins surrounding the small and
great saphenous veins enable drainage of the flaps. In our se-
ries, when the flap suffered moderate or severe congestion
during the operation (22% of cases), it was relieved by liga-
tion of the magistral superficial vein at the proximal base of
the pedicle. This procedure is recommended by several au-
thors. Loonen et al. ' and Wong and Tan '® suggested anas-
tomosis of the lesser saphenous vein to the surrounding vein
at the recipient site. Supercharging the free end of the vein
should provide the “flow-through” venous flow and enhance
the venous blood return . Salvage of NF with venous con-
gestion can also be achieved using the intravenous cannula
inserted into the proximal stump of the cutaneous vein for in-
termittent bleeding *°. Despite the proposed solutions, the
venous congestion remains a major problem in the elevation
of distally based flaps. All partial and superficial necroses of
flaps in our series were a consequence of this complication.

Local infection following the neurocutaneous flap surgery
is a relatively rare complication. A recent pool-analysis study
reported a distally based flap infection rate of 2.5% '*. In our se-
ries, the surgical site infection developed significantly more of-
ten (15.6%), which can be explained by a large number of pa-
tients with chronic wounds, osteomyelitis or bone non-union.
In cases with an underlying osteomyelitis, recurrence of infec-
tion occurs in 5% to 20% of flaps. For these patients additional
surgical treatment with selected antibiotic therapy is necessary
in order to achieve a satisfactory outcome *'.

The length-width ratio of the pedicle as well as the size
of the flap may affect flap perfusion. Sound planning of the
flap implies that the ratio does not exceed 5 : 1. The accepted
opinion is that the localization of the top edge at the lower
7/9 of the calf is safe and reliable for distally based
flaps ' In our data, the average ratio was 5.1 : 1, which is
in accordance with recommendations by other authors. A
larger adipofascial pedicle (up to 7 cm) may improve the
survival rate, but practical usage is limited due to difficulties
with rotation and tunnelisation as well as with bulky appear-
ance . Our pedicles did not exceed a width of over 5 cm.

The size of the flap is also a limiting factor that may
significantly affect the number of complications and overall
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survival. It is recommended that the width of the fasciocuta-
neous island does not exceed 8 cm '* *. Larger flaps after
successful acception could induce prolonged swelling. In the
three largest flaps of our series oedema was noted to persist
for one to two months.

Liu et al. ** and Dhamangaonkar et al. > showed that a
skin blade (1.5-2 cm wide) over the pedicle, from the skin
island to the pivot point of rotation, could enhance perfusion
of the flap by subdermal vascular network. As a result, the
length-width ratio could be increased, which would allow
distally based flaps to cover defects of the forefoot. The dis-
advantage of this procedure is the aesthetic appearance and
scarification, which is visible when the pedicle passes on the
anterior side of the lower leg and foot. In our clinical practice we
used skin extension over the distal part of the pedicle only for
large flaps with the arc of rotation exceeding 150°. This proce-
dure surely reduces kinking and protects the pedicle.

Subcutaneous tunnelling of the adipofascial pedicle is a
procedure that was most commonly used in our series (88%
of cases). We did not use it only in situations where it could
jeopardize the perfusion of the flap. The skin condition under
the tunnel, thickness and size of the pedicle and flap as well
as the rotation arch, should be considered before making a
decision on the flap placement method. Many authors be-
lieve that subcutaneous tunnelling is a safe procedure unless
there is a presence of comorbidities '* ** *’. Additional skin
extension of the distal part of the pedicle, which we per-
formed in some cases, can reduce the pressure on the neuro-
vascular bundle. Yildirim et al. ** and Nuri et al. * recom-
mended a back-cut incision up to the defect for long and
thick fasciocutaneous pedicles with a high arc of rotation. On
the other hand, transverse incisions in the leg could have
negative influences on venous and lymphatic drainage. We
believe that a wide subcutaneous undermining of the tunnel
reduces the risk of complications in a majority of cases and
contributes to favourable cosmetic outcomes.

Proximally based flaps possessed normal sensation in
the majority of cases. The loss of sensation in distally based
flaps could be a problem especially for covering defects on
weight bearing areas. Some authors suggested reinnervation
for faster sensory nerve recovery 30, 31. Although earlier
restoration of sensation after the nerve coaptation was observed,
the overall protective sensation after 12 months was similar as
compared with the groups of patients without initial reinnerva-
tion. Thus, this procedure, which extends the operating time and
requires microsurgical skill, is not necessary.

The intrinsic and extrinsic vascular network based on
nervous axes is very important for flap perfusion. In order to
preserve function, a group of authors spared the sural nerve dur-
ing the dissection, leaving the perineural vascular network of the
flap **. Although the results showed that there were no signifi-
cant consequences on the vitality of the flap, we believe, among
many other authors, that this procedure is inadequate and addi-
tionally jeopardizes flap circulation " " . Furthermore, the
sensory deficiency caused by the sacrifice of the saphenous or
sural nerve has never been emphasized by our patients.

On the base of the vascular communication between the
subfascial sural neurovascular axis and musculocutaneous
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perforators of the medial and lateral head of the gastrocne-
mius muscle, musculoneurocutaneous distally based sural
flaps were introduced into the clinical practice ****. At first,
the muscle cuff around the intergastrocnemius sural nerve
was used in an attempt to improve the vascularisation of the
most distal flap portion. However, an increased donor site
morbidity does not justify this method except in situations
with chronic osteomyelitis or bone defect, when insetting the
muscle can solve the problem. Better perfusion of the flap
could be achieved by placing the dissection plane just above
the epimysium which allows the preservation of the sural
neurovascular mesentery structure of the skin flap ">,

The methods of reconstruction of the lower leg and foot
with fasciocutaneous locoregional flaps have been constantly
improving and evolving over the recent years. Perforator
style flaps and their modification such as propeller flaps, are
essentially distally based flaps whose perfusion is ensured by
a single perforator with sufficient calibre from the peroneal
or tibial posterior artery ****. Pedicle circulation is based on the
same principles as in NF through the vascular chain surrounding
the saphenous or sural nerve. The keystone and V-Y design per-
forator island flaps have to be also taken into consideration for
the reconstruction of the lower limb *. All of these flaps have
their advantages and limitations which must be taken into ac-
count when making decisions about their application.

Conclusion

NF proved to be a paramount alternative to free-flap re-
construction of the lower limb. Their use has been steadily
increasing for the last 20 years. They are an excellent choice
for solving small and medium soft tissue defects on the lower
leg and foot. Utilisation of newly modified techniques to in-
crease the perfusion of distally based flaps can extend the
coverage of larger and more distal defects. The reliability
and safety of their application are also confirmed through our
clinical data. Intensive clinical application can be explained
by the fact that it is a less technically demanding and time
consuming surgical procedure. Preservation of major source
vessels, low donor site morbidity with violation of only the
involved limb as well as similarity of surrounding tissue
should also be considered as advantages of these flaps.
Proper patient selection is very important. Characteristics of
the defect and overall patient condition are crucial for the
choice of the most appropriate reconstructive surgical proce-
dure.
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Abstract

Background/Aim. The platelet aggregation, as a labora-
tory test for assessment of platelet function, is very efficient
for optimal antiplatelet treatment and also to identify indi-
viduals who have suboptimal response to antiplatelet drugs,
such as aspirin and clopidogrel. The aim of this study was to
determine the level of inhibition of platelet aggregation us-
ing impedance aggregometry in the patients receiving differ-
ent preparations of acetylsalicylic acid (ASA) in a dose of
100 mg per day. Methods. The examination included 215
patients (110 men and 105 women), treated with one of
three different ASA preparations after acute myocardial in-
farction, as a single therapy or with clopidogrel. Among
them, 89 patients wete on Aspitin protect® (Bayer, Get-
many) — Group 1 and 66 patients were on Cardiopirin® (GL
Pharma GMBH, Austria) — Group 2, while 60 patients were
taking Andol® (Pliva, Croatia) — Group 3. The groups wete
equal in the presence of factors that can influence platelet
aggregation (age, gender, smoking, diabetes, taking other
drugs). The platelet function was measured using the im-
pedance aggregometer Multiplate (Multiplate Platelet Func-
tion Analyzer, Roche) in the blood samples with heparin for

Apstrakt

Uvod/Cilj. Agregacija trombocita, kao laboratorijski test za
procenu funkcije trombocita, je od posebnog znacaja za op-
timalno vodenje antitrombocitne terapije i izdvajanje bole-
snika koji pokazuju suboptimalni odgovor na primenu anti-
trombocitnih lekova, kao $to su aspirin i klopidogrel. Cilj
rada bio je odrediti stepen inhibicije agregacije trombocita
metodom impedantne agregometrije kod bolesnika koji su
uzimali razli¢ite preparate acetilsalicilne kiseline (ASA) u do-
zi od 100 mg dnevno. Metode. Ispitivanjem je obuhvaceno
215 bolesnika (110 muskaraca i 105 Zena), koji su nakon in-

the platelet aggregation activated by the arachidonic acid
(ASPI) and by thrombin (TRAP) tests [the area under the
aggregation curve (AUC) was used to express the aggrega-
tion response over the measured time (AU*min)]. Results.
Efficacy of ASA preparations showed statistically significant
differences among the three investigated groups (yxw?=
46.279; p < 0.001), and it was also observed separately in the
patients undergoing single therapy (yxw?= 26.344; p < 0.001)
and dual therapy (yxw?= 23.498; p < 0.001). It was found
that the patients who were taking Aspirin protect® obtained
significantly better antiplatelet efficiency compared to the
patients receiving Catrdiopitin® (Z = 5.472; p < 0.001) and
Andol® (Z = 5.387; p = 0.022). Thete is reduced efficiency
of all ASA preparations in smokers, while patients receiving
Aspitin protect® were 10.5 times more likely to be respond-
ers. Conclusion. Different ASA preparations observed in
this study showed different efficiency on the platelet func-
tion as measured by the method of impedance aggregometry.

Key words:

platelet aggregation; aggregation inhibitors; aspirin;
clopidogrel; acute coronary syndrome; treatment
outcome.

farkta miokarda sa naknadnom revaskularizacijom uzimali
jedan od tri razlic¢ita preparata ASA, pojedinac¢no ili u kom-
binaciji sa klopidogrelom. Od ukupnog broja, 89 bolesnika
je uzimaloAspirin protect® (Bayer, Nemacka) — Grupa 1,
Catdiopirin® (GL Pharma GMBH, Austtija) je uzimalo 66
bolesnika— Grupa 2, dok je 60 bolesnika ptimalo Andol®
(Pliva, Hrvatska) — Grupa 3. Grupe su bile jednake u zastu-
pljenosti faktora koji mogu biti od uticaja na agregaciju
trombocita (starost, pol, pusenje, diabetes, uzimanje drugih
lekova). Funkcija trombocita merena je na impedantnom
agregometru  Multiplate (Multiplate Platelet Function
Analyzer, Roche) iz uzoraka krvi sa heparinom, koris¢enjem
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agregacije trombocita aktiviranih arohidonskom kiselinom
(ASP]) i trombinom (TRAP) [rezultati su bili izrazeni kroz
povitsinu ispod agregacione krivulje u periodu ispitivanja
(AU*min)|. Rezultati. Ustanovljena je statisticki znacajna
razlika u efikasnosti razli¢itih preparata ASA (yxw? = 46,279;
» <0,001), kako kod bolesnika koji su na pojedinacnoj
(rxw? = 26,344; p < 0,001), tako i onih na dvojnoj terapiji
(xw? = 23,498; p < 0,001). Bolesnici koji su uzimali Aspirin
protect® su imali znacajno bolju antiagregacionu efikasnost
leka u poredenju sa bolesnicima koji su uzimali Cardiopirin®

(Z = 5472; p < 0,001) i Andol® (Z = 5,387; p = 0,022). Po-

stojao je smanjeni efekat svih preparata ASA kod pusaca,
dok su bolesnici koji su uzimali Aspitin protect® imali 10,5
puta veéu verovatnocu da budu responderi. Zakljucak.
Razliciti preparati acetilsalicilne kiseline posmatrani u ovom
ispitivanju pokazuju laboratorijski znacajno razlicitu efika-
snost na funkciju trombocita merenu metodom impedantne
agregomettrije.

Kljucne reci:
trombociti, agregacija; antiagregaciona sredstva; aspirin;
klopidogrel; akutni koronarni sindrom; le€enje, ishod.

Introduction

Antiplatelet therapy shows a significant benefit in the
treatment of acute coronary syndrome (ACS). For over 100
years acetylsalicylic acid (ASA) has been used as an anti-in-
flammatory and antipyretic drug, but since the end of 1960s
it has been known that ASA also reaches its positive cardio-
vascular effects in the inhibition of thromboxane A, (TxA,)
by acting on the enzymes cyclooxygenase-1 (COX-1) and
cydooxygenase-2 (COX-2) 2. The effect of ASA on COX-1
is irreversible and lasts for the life of the platelets, depending
on the production of new platelets which will recover COX-1
activity at a rate of about 10% per day in healthy people.
Low doses of ASA are sufficient to suppress more than 95%
of TXA, synthesis by COX-1, which leads to inhibition of
platelet aggregation. However, platelets affected with ASA
may still aggregate in the presence of potent platelet agonists
such as collagen and thrombin. Higher doses of ASA can in-
hibit COX-2 mediated synthesis of prostacyclin in endothelial
cells, but they retain the ability to regenerate the production
of prostacyclin a few hours after ingestion of ASA due to the
ability of cells to synthesize the core protein >,

Despite its significant antiplatelet effect, ASA is not
always able to prevent all cardiovascular events. This is far
from surprising when considering the complexity of arterial
thrombosis and specific platelet physiology *. This lack of
therapy success was the reason for introduction various diag-
nostic tests with the intent of guiding and optimizing the
clinical treatment of patients. Such tests have resulted in the
generation of clinical data that suggest suboptimal response
to antiplatelet agents such as ASA or clopidogrel, which is
called “resistance” >

The definition of ASA resistance is quite variable in the
literature and has been described as the occurrence of throm-
boembolic events despite ASA intake, insufficient pharma-
cological inhibition of COX-1-derived TXA, formation with
subsequent insufficient inhibition of platelet function, or the
inability of the drug to cause prolongation of bleeding time ", It
should be noted that most experts prefer to use the term
“variable response” instead of ASA resistance, which indi-
cates that the response to ASA differs among some patients,
and may be attributed to various individual-, drug- or dis-
case-related reasons or mechanisms > " °. Several mecha-
nisms were identified to explain the incidence of variable re-
sponse to ASA: non-compliance, age, sex, smoking, possible

Anti¢ A, et al. Vojnosanit Pregl 2019; 76(6): 628—634.

drug interactions (nonsteroidal anti-inflammatory drugs —
NSAIDs, inhibitors of proton pump), inadequate dosing, al-
ternative pathways of platelet activation, altered platelet re-
sponse to ASA under some conditions/surgical procedures
(e.g., coronary artery bypass grafting — CABG), genetic
variations of COX-1 gene or platelet receptors, pre-treatment
platelet reactivity and pre-existing clinical conditions (dia-
betes mellitus, renal failuire, essential thrombocythaemia) 1015

The possibility of monitoring the platelet response to
the ASA therapy can have a great impact on the management
of therapy and significantly reduce the incidence of morbid-
ity and mortality. The most important thing is to distinguish
patients who do not receive the necessary protection with
ASA, but also to determine possible causes of treatment fail-
ure '® . The most clinically meaningful measure of the
platelet-inhibitory effects of ASA is the level of serum
thromboxane B, (TxB,) which  reflects thromboxane
A,TxA,) formation by platelets '*. Other methods that are ef-
ficient in optimal management of antiplatelet therapy and
identification of the patients who have a suboptimal response
to antiplatelet drugs are light transmission and impedance
aggregometry, thromboelastography, bleeding time assay
and flow cytometric analysis "',

The aim of this investigation was to test the platelet
function by the method of impedance aggregometry in the
patients receiving various preparations of ASA in order to
determine whether the type of ASA preparation affects the
degree of inhibition of platelet aggregation and thus affects
the degree of variable response to ASA.

Methods

The study included 215 patients who received a single
(ASA) or dual (ASA + clopidogrel) antiplatelet therapy after
acute myocardial infarction with revascularization. These pa-
tients were not at the same time on NSAIDs, and the patients
were not with established thrombocytopenia or throm-
bocytosis (platelet count was 150-300 x 10°/L). All patients
had normal renal function (creatinine clearance greater than
60 mL /min). The patients were taking 3 types of ASA
preparations in the from of tablets in a single dose of 100 mg
daily at least for 2 months, but the longest for 6 months: As-
pirin protect” (Bayer, Germany) — Group 1, Cardiopirin”
(GL Pharma GMBH, Austria) — Group 2 and Andol” (Pliva,
Croatia) — Group 3. The groups were equal in the presence of
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factors that can influence the platelet aggregation (age, gen-
der, smoking, diabetes, taking other drugs).

The platelet function was measured using impedance
aggregometer Multiplate (Multiplate Platelet Function Ana-
lyzer, Roche) in the blood samples of 4 mL with lithium
heparin as antucoagulant (VenoSafe, Terumo) for the platelet
aggregation activated by arachidanic acid (ASPI test) and by
thrombin activator peptide (TRAP test). The blood samples
were taken 4 hours after taking ASA. The procedure implied
adding 300 ml of the heparinized blood and 300 mL of the
saline solution into the test cell. After incubation at 37°C for
3 minutes, 20 mL of the selected agonist was added, so the
final concentration of arachidonic acid (AA) of 0.5 mM
(ASPI test) and TRAP of 3.2 uM (TRAP test) was achieved.
A blood sample containing added agonist was automatically
stirred (800 U/min) using a magnetic stirrer coated with
poly-tetra-fluoro-ethylene (PTFE). The activated platelets
adhere to the electrode and increase the electrical impedance
between them, which was registered within 6 minutes, and
the increase in impedance was converted into arbitrary units
aggregation (aggregation arbitary units — AU). The area un-
der the aggregation curve (AUC) was used to express the ag-
gregation response over the measured time (AU*min). Ac-
cording to the manufacturer, the reference values were 923—
1509 AU* min for TRAP test and 790-1410 AU* min for
ASPI test. If ASPI was <400 AU* min, the patient was as-
signed as ASA-responder.

Further, we considered the risk factors that may affect
the efficacy of ASA preparations, such as smoking, gender,
age, diabetes mellitus or taking other drugs [anticoagulant
agents, proton pump inhibitors (PPIs) and - blockers].

Statistical analysis was performed using the Statistical
Package for Social Science (SPSS Software GmbH, Germany),
version 20.0. The results were presented in tables and graphs,
using the mean values and standard deviations (SD). The effi-
cacy of ASA preparations among the groups was compared us-
ing the y*test, ANOVA, Kruskal-Wallis test and Mann Whiney
U test. Logistic regression analysis was used to determine the
predictive factors in the assessment of drugs efficacy. Statistical
significance was determined at the level of p < 0.05.

Results

From the total of 215 patients in this study, there were
110 men (110/215 or 51.2%) and 105 women (105/215 or
48.80%). The average age of patients in the study was
55.8 + 11.2 years; the youngest patient was 24 and the oldest
one was 80 years of age. There was no statistically signifi-
cant difference in the age structure of patients by gender
(t=1.163; p=0.046).

All the patients were divided into three groups according
to the type of the applied ASA preparation: Group 1 (Aspirin
protect®) — 89 (41.4%) patients, Group 2 (Cardiopirin™) — 66
(30.7%) patients, Group 3 (Andol®) — 60 (27.9%) patients. Most
of the patients were on a single therapy — 121 (56.3%) patients,
55 (45.4%) of them were in the Group 1, 33 (27,3%) patients in
the Group 2 and 33 (27.3%) patients were in the Group 3. On
the other hand, 94 patients were at dual therapy, 34 (36.2%) of
them in the Group 1, 33 (35.1%) patients were in the Group 2
and 27 (28.7%) patients were in the Group 3.

Table 1 shows the general characteristics of the patients
in relation to the type of ASA preparation.

Table 1
General characteristics of the patients
Patients characteristics Group 1 Group 2 Group 3 V/E p
n (%) n (%) n (%)
Sex

m 45 (50.6) 34 (51.1) 31 (51.7)

f 44 (494) 32 (48.5) 29 (48.3) 0.022 0.989
Age (years), mean £+ SD 56.09 + 11.31 5429+ 11.96 57.10 +10.48 1.046° 0.353
Diabetes mellitus

yes 21 (23.6) 16 (24.2) 18 (30.0)

no 68 (76.4) 50 (75.8) 42 (60.0) 0.862 0.650
Smoking

yes 33 (37.1) 29 (43.9) 34 (56.7)

no 56 (62.9) 37 (56.1) 26 (43.3) 5.584 0.061
Anticoagulants

yes 35(39.3) 16 (24.2) 19 (31.7)

no 54 (60.7) 50 (75.8) 41 (68.3) 3.957 0.138
Beta blockers

yes 41 (46.1) 34 (51.5) 29 (48.3)

no 48 (53.9) 32 (48.5) 31 (51.7) 0.450 0.798
Proton pump inhibitors

yes 26 (29.2) 19 (28.8) 18 (30.0)

no 63 (70.8) 47 (71.2) 42 (70.0) 0.023 0.989

¥*-Chi sqare test; FFANOVA — analysis of variance; SD — standard deviation.
Group 1 - Aspirin® protect (Bayer, Germany) 4 100 mg; Group 2 — Cardiopirin® (GL Pharma GMBH, Austria) 4 100 mg;

Group 3 — Andol® (Pliva, Croatia) 4 100 mg.
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Table 2
Assessment of efficiency of acetylsalicylic acid (ASA) preparations in all groups
Group 1 (n=289) Group 2 (n = 66) Group 3 (n=60) w9

Therapy test mean + SD mean + SD mean + SD Fluew P
Total TRAP 1166.82 +207.23 1186.32 +248.78 1125.32+£210.63 1.238 0.292
(n=210) ASPI 301.93 +122.98 521.29 +£270.71 459.60 + 185.89 46.279" <0.001
Single therapy TRAP 1184.85 £ 206.26 1152.73 £229.19 1131.97 £190.14 0.704 0.496
(n=121) ASPI 319.84 £121.98 576.76 +290.15 469.06 £ 200.22 26.344" <0.001
Dual therapy TRAP 1137.65 +208.349 1219.91 £ 266.19 1117.18 £236.75 1.630 0.202
(n=94) ASPI 272.97 £120.78 465.81 +241.50 448.04 £ 169.79 23.498" <0.001

F-ANOVA - analysis of variance; yxw” — Kruskal-Wallis Test; SD — standard deviation.
Group 1 — Aspirin protect® (Bayer, Germany) 4 100 mg; Group 2 — Cardiopirin® (GL Pharma GMBH, Austria) 4 100 mg;
Group 3 - Andol® (Pliva, Croatia) 4 100 mg; TRAP test — platelet aggregation activated by thrombin receptor activator

peptide; ASPI test — platelet aggregation activated by archidonic acid.

The sex and age distribution did not differ significantly
by the group. Also, the groups were homogenous according
to the smoking status and the presence of diabetes. The diffe-
rences did not exist in relation to the use of anticoagulants,
beta-blockers and PPIs.

The general assessment of the efficacy of ASA prepara-
tions and a comparison between the groups regardless of the
type of antiplatelet therapy (single, dual) is shown in Table 2.

The TRAP values did not differ significantly among the
groups (F=1.238; p=0.292), in the patients on single
therapy (F=0.371; p=0.069) as well as on a dual therapy
(F=1.299; p=0.280), which indicated the similar basic fun-
ction of platelets in all the patients.

The efficacy of ASA preparations showed statistically
significant differences among the three investigated groups
(w =46.279; p<0.001), and it was also observed
separately in the patients undergoing single therapy
(xw’ = 26.344; p<0.001) and dual therapy (yxw’= 23.498;
p <0.001). Examining the efficacy of ASA in all patients, it
was found that the patients who were taking Aspirin protect”
obtained significantly better efficiency compared to the pati-
ents receiving Cardiopirin® (Z =5.472; p<0.001) and An-
dol® (Z=5.387; p=0.022). Significantly better efficacy of
Aspirin protect” is also determined in both groups of patients
on the individual and dual antiaggregation therapy.

Logistic regression model of independent factors for the
assessment of effectiveness of ASA preparations for all pati-
ents in this study is shown in Table 3, where all patients are
divided into responders (ASPI<400 AU*min) and non-
responders (ASPI > 400 AU*min). This model included the
following variables: age, diabetes, smoking, anticoagulants,
beta blockers, PPIs and the type of applied ASA preparation.

The whole model was highly significant [ (df=9, N=215)
=112.658, p<0.001)] and explained between 40.8% and 54.9% of
the variance of efficiency of all ASA preparations according to the
ASPI test. The factors that gave statistically significant contribution
to the model were smoking [odds ratio (OR)=0.108; p<0.001)
and the use of Aspirin protect” (OR = 10.538; p<0.001)]. In the
non-smokers the probability for values of ASPI <400 AU*min in-
creased for 89.2% compared to the smokers, while the patients rece-
iving Aspirin protect” were 10.5 times more likely to have a value
of ASPI <400 AU*min.

Table 3

Logistic regression model of independent factors for
assessing the efficiency of acetylsalicylic acid (ASA) for
all the patients according to ASPI test

Factors OR 95% CI p
Gender 0.658 0.308-1.407 0.281
Age 1.024 0.990-1.059 0.174
Diabetes 0.868 0.315-2.391 0.784
Smoking 0.108 0.040-0.293 <0.001
Anticoagulants 1.794 0.677-4.753 0.240
Beta blockers 0.812 0.388-1.701 0.581
PPIs 0.398 0.153-1.039 0.060
Aspirin protect® 10.538 3.893-28.526 <0.001
Cardiopirin® 0.902 0.358-2.271 0.827
Andol® 1.109 0.440-2.792 0.832

Anti¢ A, et al. Vojnosanit Pregl 2019; 76(6): 628—634.

OR - odds ratio; PPIs-proton pump inhibitors;
CI - confidence interval; ASPI test — platelet aggregation
activated by arachidonic acid.

Table 4 shows the three logistic regression models of inde-
pendent factors for the assessment of effectiveness of three different
ASA preparations, where all patients were also divided into respon-
ders (ASPI<400 AU*min) and non-responders (ASPI>400
AU*min). The models included the following variables: age, diabe-
tes, smoking, anticoagulants, beta blockers and PPIs.

The first model included the patients from the Group 1.
The whole model was highly significant ¥* (df =7, N = 89)
=17.299, p=0.016) and explained between 17.7% and 29%
of the variance of efficiency of Aspirin protect®. However,
none of the variables was marked as statistically significant.

The second model included the patients from the Group
2. The model was highly statistically significant [y (df =7,
N =66) =51.939, p<0.001] and generally explained betwe-
en 54.5% and 73.2% of the variance of the efficiency of Car-
diopirin®. A statistical significant contribution to the model
had the following factors: gender (OR =0.093; p=0.020)
and smoking (OR =0.003; p<0.001).

The third model consisted of patients from the Group 3.
The model was highly statistically significant [y° (df =7,
N =60)=43.199, p<0.001] and generally explained betwe-
en 51,3% and 69.4% of the variance of efficiency of Andol”.
However, none of the factors was statistically significant.
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Table 4

Logistic regression model of independent factors for assessing the efficiency of Aspirin protect®, Cardiopirin®
and Andol® according to ASPI test

Factors OR 95% CI p
Model 1 (Aspirin protect®)
gender 0.888 0.228-3.458 0.864
age 1.054 0.996-1.115 0.067
diabetes 0.821 0.155-4.343 0.817
smoking 0.498 0.106-2.346 0.378
anticoagulants 7.377 0.834-65.261 0.072
beta blockers 0.709 0.191-2.628 0.607
PPIs 0.622 0.191-2.628 0.592
Model 2 (Cardiopirin®)
gender 0.093 0.012-0.692 0.020
age 1.048 0.970-1.132 0.238
diabetes 0.157 0.004-6.872 0.337
smoking 0.003 0.000-0.069 <0.001
anticoagulants 0.179 0.024-1.348 0.095
beta blockers 1.476 0.259-8.400 0.661
PPIs 0.203 0.021-1.918 0.164
Model 3 (Andol®)
gender 0.664 0.1044.224 0.664
age 0911 0.822-1.010 0.077
diabetes 0.139 0.006-3.305 0.222

OR - odds ratio; PPIs-proton pump inhibitors; CI — confidence interval; ASPI test — platelet aggregation activated by

arachidonic acid.
Discussion

The antiplatelet therapy cannot provide the prevention
of all cardiovascular events, but the inhibitory effect on the
platelet aggregation significantly decreases the cardiovascu-
lar morbidity and mortality. According to data from the
American Heart Association (AHA) and the European
Society of Cardiology (ESC), the therapy with ASA in a do-
se of 100 mg daily has significant therapeutic effects in the
patients with moderate cardiovascular risk. In the patients
with primary coronary intervention (PCI), with or without
stenting, it is recommended to use clopidogrel (75 mg per
day) in combination with ASA in an initial dose of 300 mg,
and subsequently to reduce the dose to 75-100 mg daily *.
Also, the recommended initial treatment in the patients with
acute ischemic attack, who do not have thrombolytic therapy,
is ASA in a dose of 150 to 325 mg and in the further therapy,
it is recommended to use ASA in a dose of 100 mg daily
with clopidogrel, 75 mg daily *>**.

The potential relation between the low response to anti-
platelet therapy and clinical outcome has not yet been fully
explained, mainly due to the fact that there is no universally
accepted definition of resistance. The term platelet resistance
should not be used lightly, because it can have a bad effect if
it is not interpreted correctly. Misidentified, it can produce
increased risk of thrombosis if the treatment is discontinued.
On the other hand, there is a risk of hemorrhage if a dose of
antiplatelet drug is wrongly increased. Some studies showed
the inconsistent levels of resistence to ASA. Data range from

1.4%-9.8% > to 55% *°, but the majority of studies presen-
ted the incidence of 15%-33% of individuals with bad re-
sponse to ASA *"*!. The rates are slightly higher in the pati-
ents with a stroke. Recent studies have shown that non-
responsiveness to the antiplatelet drugs is a risk factor for
thromboembolic events (stroke, myocardial infarction, vas-
cular death). Skori¢ et al. ** concluded in their study that ini-
tial patency of the infarct-related artery in the patients with
the acute ST elevation myocardial infarction is related to the
platelet response to aspirin. Also, Gum et al. > documented
in their investigation a greater than threefold increase in the
risk of major adverse events associated with the ASA resi-
stence. A recent meta-analysis of 20 studies included more
than 2,900 patients and reported that the patients with the
lower response to ASA had a significantly increased risk of
having a cardiovascular event **. Given these data and con-
clusions, it is clear that measuring the antiplatelet effect of
ASA is of a great relevance.

Nowadays, there is a large number of commercial tests
available to monitor the effects of ASA, in order to identify
the patients who are at substantial risk for adverse events
while they are on therapy. Recent studies have shown that
the impedance aggregometry can be reliably used to assess
the effect of ASA therapy, because it shows a high degree of
sensitivity and good correlation with other testing methods *
' The variability of response to a given ASA is not a surpri-
se, given that the environment, genetics, and disease can af-
fect the drug’s disposition. The most important factors that
influence the effectiveness of ASA are the age, gender, the

Anti¢ A, et al. Vojnosanit Pregl 2019; 76(6): 628—634.
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presence of diabetes, smoking and concomitant therapies,
such as the PPIs, antihypertensive drugs and the anticoagu-
lant drugs. It is known that diabetes mellitus is associated
with underlying platelet over-reactivity, which may attenuate
the response to aspirin '°, tobacco use increases platelet acti-
vation and accentuates platelet thrombosis *, while concomi-
tant administration of PPIs reduces the effect of ASA due to
the weaker absorption enhanced by esterases of gastrointe-
stinal mucosa Our investigation showed that the
statistically significant factors for the efficiency of ASA are
smoking and the type of ASA preparation, where we can see
that the patients receiving Aspirin protect” were 10.5 times
more likely to be responders in the ASPI test.

There are not published data yet whether the selection
of ASA preparation can affect the therapy itself and whether
the kind of ASA preparations taken in the same dosage and
in the same way can affect its effectiveness. This is impor-
tant especially due to the fact that many authors do not re-
commend increasing the dose of ASA to achieve and main-
tain an effective level of antiplatelet activity because of the
possibility of increased bleeding, especially in the patients
with a stroke. Therefore, there are important implications for
being able to optimize the efficiacy and safety of ASA prepa-
rations.

Our investigation showed that the 3 ASA preparations,
which are available in our market, demonstrate their effecti-
veness comparable to the data in the literature. However, the
effectiveness of ASA preparations, which is measured in this
investigation by the method of impedance aggregometry,
showed a statistically significant difference. In general, re-
gardless whether patients were taking just ASA or ASA with
clopidogrel, Aspirin protect” showed significantly higher
efficiency compared to Cardiopirin® and Andol®

(w’ = 46.279; p<0.001). The same relation exists in the
group of patients on a single therapy (yxw = 26.344;
p<0.001), as well as in the group of patients who had the
dual therapy (yxw’ = 23.498; p<0.001). Comparing the fac-
tors that may influence the efficiency of different ASA pre-
parations, we found that none of the evaluated factors were
statistically significant for the effectiveness of Aspirin pro-
tect” and Andol”, while gender and smoking were significant
for Cardiopirin®. It is known that hormonal changes in
women can enhance the platelet activation ® and ASA bioin-
activation by the liver may be slower in older patients than in
younger ones, but it is important to point out that the gender
was not showed to be an important factor for the efficacy of
all ASA preparations, although, thus increasing the bioavail-
ability in this group *’.

The results of our research confirm our assumption that
together with all the factors, we know that can influence the
effectiveness of ASA, selection of ASA preparation can also
impact on the outcome of therapy. Although we can’t
clinically prove that the type of ASA preparations is of an
importance for the effectiveness of antiplatelet therapy, it se-
ems reasonable that the laboratory assessment of the
efficiency of ASA preparations is taken into consideration as
one of the criteria, and a type of ASA preparation as one of
the factors which affect the anti-platelet effect of ASA.

Conclusion

Various preparations of acetylsalicylic acid examined in
this investigation showed significantly different laboratory
efficiency on the platelet function as measured by the met-
hod of impedance aggregometry.
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Introduction

Antiplatelet and anticoagulant drugs are used widely in
the long-term prevention and treatment of arterial and venous
thrombosis. Oral surgery in the patients taking these drugs is
always challenging and the risk of bleeding needs to be bal-
anced against the risk of thromboembolic complication in
case of treatment cessation.

Recently, a group of drugs, referred to as new oral anti-
coagulants (NOACsS), including direct thrombin inhibitors
and factor Xa (FXa) inhibitors, have started to be in clinical
use. These drugs are mostly indicated to prevent a stroke and
systemic embolisms in patients with atrial fibrillation, and
for prevention of thrombosis after the elective hip and knee
surgery "°. It is likely that NOACs will be increasingly used
in the coming years. Therefore, it is very important for den-
tists to be familiar with the mechanisms of action of the
drugs, their interaction with the drugs commonly prescribed
in dentistry, possible bleeding complications and their pre-
vention and treatment.

The aim of this article is to show basic characteristics of
antiplatelet, oral anticoagulants and NOAC:s, and based on the
literature review, to present current recommendations regarding
the dental treatment of patients taking these medications.

Dental treatment of patients taking antiplatelet drugs

Low doses of aspirin, clopidogrel, ticlopidine and
dipyridamole are the most frequently administered antiplate-

let drugs. The most common indications for a long-term anti-
platelet therapy are ischemic cardiovascular and cerebrovas-
cular diseases and peripheral arterial disease **. The mecha-
nisms of action of these drugs are different. Aspirin irre-
versibly inactivates cyclo-oxygenase, the enzyme necessary
for synthesis of thromboxane A,, which is important for
platelet aggregation. Thienopyridines (clopidogrel, ti-
clopidine and prasugrel) are inhibitors of adenosine-
diphosphate receptors. Like aspirin, these drugs affect the ac-
tivity of platelets during their lifetime (7-10 days). Dipiry-
damole inhibits the reuptake of adenosine and increases
cAMP°.

The patients taking antithrombotic agents may have
prolonged bleeding time, but this test is not reliable enough
to predict the bleeding risk after oral surgical procedures.
Moreover, despite using antithrombotic agents, the bleeding
time may be within the normal range °. The platelet aggrega-
tion test is more sensitive, but it is not in use in everyday
practice ®”. That is the reason why any platelet function test
is not commonly recommended to the patients taking anti-
platelet drugs before the dental surgical procedure.

For fear of prolonged and excessive bleeding, discon-
tinuation of antiplatelet drugs several days before a dental
surgery was often recommended in the past. This therapeutic
approach can expose patients to the risk of thromboem-
bolism *'. According to the current recommendations based
on numerous researches, there is no need to stop antiplatelet
medications before most dental surgical procedures, includ-
ing tooth extraction *” >,
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A recently published review of the literature have showed
that of at least 1,283 patients receiving single or dual antiplatelet
medications who underwent at least 2,343 dental surgical proce-
dures, including at least 2,308 simple and surgical tooth extrac-
tions in at least 1,334 visits, no more than 35 patients (2.7% of
patients and 2.6% of visits) had bleeding complications requir-
ing local measures for hemostasis and only 2 patients (0.2%)
needed more than local measures to control hemorrhage. On the
other hand, there were several reports of thrombotic complica-
tions when antiplatelet drugs were stopped due to dental proce-
dures. The author concluded that bleeding is a rare complication
after tooth extractions in the patients taking antiplatelet medica-
tions and, therefore, there is no need to discontinue these drugs
for a dental surgery '°.

Due to the different mechanisms of action, a combined
use of antiplatelet drugs may have a synergistic effect. The
combination of low-dose aspirin and clopidogrel is increas-
ingly used. The most common indication for a dual antiplate-
let treatment is prevention of thrombotic complications after
percutaneous insertion of a coronary stent > '’. As recom-
mended by the American College of Chest Physicians, a dual
antiplatelet therapy should not be interrupted perioperatively
within 6 weeks of placement of a metal stent or within 6
months of placement of a drug-eluting stent '*. Premature
discontinuation of a dual antiplatelet therapy is well recog-
nized as a risk factor for stent thrombosis .

Despite its benefits, a dual antiplatelet therapy increases
the risk of spontanecous and postoperative bleeding '°. A
small number of studies with a limited number of patients
were conducted in order to estimate the risk of bleeding after
oral surgical procedures in the patients taking dual antiplate-
let drugs. However, the results of all these studies suggested
that dental extractions can be safely done without interrupt-
ing a dual antiplatelet therapy applying only local hemostatic
measures 12, 13, 15, 16, 19, 20.

Dental treatment of patients taking oral
anticoagulant drugs

Oral anticoagulants are coumarin derivatives and vita-
min K antagonists. These drugs inhibit vitamin K epoxide
reductase, an enzyme responsible for the cyclic interconver-
sion of vitamin K. The lack of the active form of vitamin K
which is necessary for carboxylation of the glutamic acid
residue on coagulation factors II, VII, IX and X results in the
production of biologically inactive coagulation factors *.

The most common indications for oral anticoagulant
therapy (OAT) are atrial fibrillation, the mechanical pros-
thetic heart valves, deep vein thrombosis and pulmonary em-
bolism *'. The International Normalized Ratio (INR) is the
test used to monitor the effect of OAT. The therapeutic range
of the INR values is 2.0 to 3.0 in most cases. For the patients
with the highest risk of thromboembolism, for example those
with the mechanical prosthetic heart valves, higher INR val-
ues, up to 3.5 or even 4.0, are recommended 2123

Acenocoumarol, warfarin and phenprocoumon are the
most commonly used oral anticoagulants. All these drugs are
used orally and they are rapidly absorbed from the gastroin-

testinal (GI) tract. They have high bioavailability and circu-
late mostly bounded to plasma proteins, mainly albumin.
They are metabolized by the liver via cytochrome P-450 en-
zyme system, mostly by hydroxylation, and excreted through
urine. Half-lives of these drugs are different (acenocoumarol
8—11 h, warfarin 36—42h, phenprocoumon 5-6 days). Cou-
marin derivatives have a slow onset of action because their
antithrombotic effect requires reduction of vitamin K-
depending coagulation factors in the plasma and depends on
half-lives of these factors. Half-lives of vitamin K-depending
factors are different (4—6 hours for FVII, 18-30 hours for
FIX, 48 hours for FX and 60-72 hours for FII). Following
the administration of OAT, it takes usually 2—-3 days for the
initial effect on the INR value. On the other hand, the effect
of these drugs lasts for several days after cessation of OAT.
This time it is necessary to have a complete excretion of the
drug from the body for synthesis of new vitamin K-
dependent factors > ** %

The most serious complication of OAT is bleeding. De-
pending on the INR levels and severity of the bleeding com-
plication, several therapeutic approaches are recommended:
to reduce or temporarily interrupt OAT, or to introduce vita-
min K orally or by slow IV infusion. Life-threatening bleed-
ing could be treated by fresh frozen plasma (FFP), prothrom-
bin complex concentrate (PCC), or recombinant factor VIla
(rVIla) >+ %,

Many drugs can increase or decrease the anticoagulant
effect of oral anticoagulants. The most commonly used drugs
in dentistry which can interact with OAT are: car-
bamazepine, metronidazole, erythromycin, sulphonamides,
tetracycline and miconazole (oral gel). Except -car-
bamazepine, all mentioned drugs increase the effect of
OAT *?. Due to the risk of bleeding, aspirin and other non-
steroidal anti-inflamatory drugs (NSAIDs) should be
avoided. Paracetamol is considered to be the drug of choice
for pain relief in the patients taking OAT.

The oral surgical procedures in the patients taking OAT
have been studied a lot. The results of most studies show that
dental extractions can be performed safely without discon-
tinuing OAT if INR is within the therapeutic range (INR <
4.0) and if appropriate local hemostatic measures are pro-
vided "**7* The most commonly used local hemostatic
agents and measures are: oxidized regenerated cellulose, ab-
sorbable gelatin or collagen sponges, fibrin glue, antifibri-
nolytics applied directly into the wound or in the form of a
solution as a mouthwash and wound suturing ***'.

A recently published review of the literature showed
that over 99% of anticoagulated patients who continued OAT
had no postoperative bleeding requiring more than local he-
mostatic measures. In more than 5,431 patients who under-
went over 11,381 surgical procedures, bleeding that required
more than local hemostasis occured only in 31 (~0.6%) of
patients. Many of these patients had higher INR therapeutic
levels than currently recomended. On the other hand, among
at least 2,673 patients whose OAT was reduced or withdrawn
for at least 2,775 visits for the dental procedures, there were
22 embolic complications (0.8% of cessations), including 6
fatal events (0.2% of cessations). The authors concluded that
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the thromboembolic risk in the patients whose OAT was in-
terrupted for a dental surgery exceeded the risk of significant
bleeding in the patients whose anticoagulation is contin-
ued **,

A certain number of patients, mostly those with the
highest risk for thrombosis, take OAT and aspirin combined.
A strict recommendation for the combined OAT-aspirin
therapy was given only to the patients with the prosthetic
heart valves ***. However, many patients with atrial fibrilla-
tion are receiving the combined OAT-antiplatelet therapy as
well % The addition of aspirin to OAT seems a rational
therapeutic approach for the patients receiving OAT in
whom cardiovascular prophylaxis is indicated. Despite the
advantages of this combined therapy, there is a higher risk of
experiencing a spontaneous and prolonged, excessive bleed-
ing during and after surgical procedures **. There is a lack of
data regarding this group of patients who required a dental
surgery. The results of the published studies, which com-
prised a limited number of patients, show that dental extrac-
tions can be safely done without interrupting either OAT or
antiplatelet therapy if INR is within the therapeutic range,
and if proper local hemostatic measures are applied '***.

Dental treatment of patients taking new oral
anticoagulants

In the last few years, new oral anticoagulant drugs, di-
rect thrombin inhibitors and FXa inhibitors, are available for
clinical use. Compared to vitamin K antagonists, NOACs
have certain advantages: rapid onset and direct mode of ac-
tion, predictable anticoagulant response, wide therapeutic in-
dex, limited drug and food interactions and no need for rou-
tine monitoring of their effect ***.

Direct thrombin inhibitors

Dabigatranetexilate is a reversible thrombin inhibitor
that binds on the thrombin, thus preventing fibrinogen con-
version into fibrin. It reversibly inhibits free and clot-bound
thrombin. When taken orally, it is rapidly absorbed from the
GI tract. After hydrolysis in plasma, it is converted into an
active form with a rapid onset of action and reaches the peak
plasma concentration after 0.5-4 hours®. Its terminal half-
life is 12—17 hours and up to 27 hours in the patients with
severe renal dysfunction ‘">, 80%-85% of the drug is elimi-
nated by the kidneys and the rest via the bile. Administered
in the common doses of 150 mg, or 110 mg twice daily,
dabigatran reaches a stabile concentration in plasma 2-3
days after the initiation of therapy. The duration of its effect
is about 22 hours.

The RELY-ABLE multicentre study conducted in 2009
assessed the efficacy and bleeding complications of dabiga-
tran compared to warfarin in the patients with atrial fibrilla-
tion. The results of the study showed that patients taking
dabigatran in the dose of 150 mg twice daily had lower rates
of stroke and systemic embolism, but similar rates of major
bleedings. Dabigatran in the dose of 110 mg twice daily
showed a similar efficacy in preventing systemic embolism
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and stroke, but lower rates of major bleedings compared to
warfarin >'. The drug was approved by the European Medi-
cines Agency (EMA), and the Food and Drug Administration
(FDA) for the prevention of stroke and systemic embolism in
the patients with nonvalvular atrial fibrillation as well as for
thromboprophylaxis after the prosthetic hip and knee joint
replacement.

A routine coagulation monitoring for the patients taking
dabigatran is not required. Thrombin clotting time (TT) and
ecarin clotting time are the most sensitive test for monitoring
the effect of dabigatran. The activated partial thromboplastin
time (aPTT) is less sensitive, but widely available and it can
be used to check coagulation in case of emergency. Checking
INR is not recommended, because this test is insensitive 4.

In case of bleeding in the patients taking dabigatran, a
treatment option depends on the severity of a bleeding com-
plication. For minor bleedings, it is recommended to post-
pone the next dose or discontinue the drug. Any discontinua-
tion of the drug should be carefully considered due to the
risk of thromboembolism. In case of a moderate and severe
bleeding, treatment options include fluid replacement and
hemodynamic support, the use of rVIIa factor prothrombin
complex concentrates and hemodialysis ***°. Recently,
FDA approved the use of idarucizumab, monoclonal anti-
body fragment, for reversal of the effect of dabigatran in ur-
gent surgical procedures or in life threatening bleeding situa-
tions * >,

There is a risk of prolonged bleeding during and after
invasive dental procedures, including dental extractions, in
the patients taking dabigatran. It is estimated that there is a
similar risk of peri-procedural bleeding in the patients taking
dabigatran and warfarin **>*. There is also the opinion that
the patients taking dabigatran should be treated similarly to
those receiving low-molecular-weight heparins *. Up to
now, there has been a lack of well-designed clinical trials
that would include a number of patients taking dabigatran
and require a dental surgery *>> .

Some authors suggested skiping the dose on the morn-
ing of the procedure *’. However, most authors suggested
that dabigatran should be continued in case of a minor dental
surgery, including simple dental extractions *’>* 303235860,
To minimize the risk of postoperative bleeding, the proce-
dure should be performed as long after the last dose of dabi-
gatran as possible, trying to avoid the surgery when the drug
has a maximal anticoagulant effect. The procedure should be
carried out as atraumatic as possible, applying proper local
hemostatic measures. Discontinuation of dabigatran, usually
24 hours before the surgery, should be discussed with a pa-
tient’s physician and considered only in case of a high risk
procedure. Discontinuation of the therapy depends on the
risk of postoperative bleeding, the risk of thromboembolism
and renal function. Interruption of dabigatran increases the
risk of stroke or systemic embolism and if necessary, the
drug should be resumed as soon as possible, usually 2448
hours after the procedure. Paracetamol should be prescribed
for pain relief in the postoperative period. Aspirin and other
NSAIDs should be avoided. Drugs that decrease the effect of
dabigatran such as rifampicin, dexamethasone and car-
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bamazepine, or increase its effect such as ketoconazole, itra-
conazole, erythromycin and clarithromycin, should be
avoided or prescribed carefully ** %,

Factor Xa inhibitors

Rivaroxaban is a reversible direct inhibitor of FXa that
catalyzes activation of prothrombin into thrombin. Rivarox-
aban is administered orally, once daily. It has a rapid onset of
action and reaches the peak plasma concentration after 2.5—4
hours. Its terminal half-life is 5.7-9.2 hours that can be pro-
longed up to 12—13 hours in the patients > 75 years old.
About 66% of the drug is excreted in the urine and the rest in
the feces *'~*°. Indications for the use of rivaroxaban include
thromboprophylaxis after the prosthetic hip and knee joint
replacement. ROCKET-AF, clinical trial showed that ri-
varoxaban was noninferior to warfarin for the prevention of
stroke and systemic embolism in patients with atrial fibrilla-
tion *" %,

The patients taking rivaroxaban slightly prolonged
prothrombin time (PT) and aPTT. The anti-factor Xa assay is
considered to be the most accurate test for monitoring the ef-
fect of dabigatran, but a routine monitoring of coagulation,
similarly to other NOAC:sS, is not required. There is no spe-
cific reversal agent for rivaroxaban. In case of a minor bleed-
ing, discontinuation of the drug could be sufficient because
duration of the drug effect is short. In case of more serious
bleeding complications, rVIla or prothrombin complex con-
centrate can be used "%,

Drugs that are cytochrome P450 inhibitors such as
erythromycin, ketoconazole, itraconazole, voriconazol and
posaconazole may increase the risk of bleeding by increasing
the concentration of rivaroxaban. Opposite to this, drugs that
are cytochrome P450 inducers such as rifampicin may de-
crease the effect of rivaroxaban .

Apixaban is recently introduced reversible direct inhibitor
of FXa with the same therapeutic indications. The results of the
apixaban for Reduction in Stroke and Other Thromboembolic
Events (ARISTOTLE) trial showed that apixaban was as effec-
tive as warfarin in the prevention of stroke and embolism in the
patients with atrial fibrilation with fewer bleeding complica-
tions ®. The drug is administered orally, twice a day. It reaches
the maximum plasma concentrations in 3 hours. The half-life of
the drug is about 12 hours. About 75% of the drug is eliminated
in the feces and 25% in the urine. As for rivaroxaban, the anti-
factor Xa assay is considered to be the most accurate test for
monitoring its effect and there is no specific antidote. In mild
cases of bleeding, discontinuation of the drug could be suffi-
cient, while in more serious cases, the rVIIa or prothrombin
complex concentrate can be used *.

There is insufficient data in the literature about the safe-
ty of dental surgical procedures in patients taking FXa in-
hibitors ***3% %% However, similar recommendations giv-
en for dental treatment of the patients taking dabigatran are
applicable to the patients taking FXa inhibitors *" %% %%,

Conclusion

Based on the results of the studies, there are clear rec-
ommendations in the literature that minor oral surgical pro-
cedures, including tooth extractions, can be safely performed
in the patients taking antiplatelet and oral anticoagulant
drugs without therapy interruption if the proper local hemo-
static measures are applied. Similar recommendations were
given for the dental treatment of patients taking NOACs.
However, these recommendations are mainly based on the
experts’ opinion, rather than on the results of clinical studies.
Therefore, further researches of the safety of dental extrac-
tions in the patients taking NOACs are necessary.
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Unilateral agenesis of the right ovary and Fallopian tube
in an infertile patient with a normal uterus

Jednostrana agenezija desnog jajnikai jgjovoda kod infertilne pacijentkinje

sa normalnom matericom
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Abstract

Introduction. Unilateral ovarian and Fallopian tube agen-
esis is an extremely rare anomaly that is usually associated
with uterine and renal anomalies. This anomaly is usually in-
cidentally detected during laparoscopy or laparotomy per-
formed for other indications. We have reported a rare case
of unilateral ovarian and Fallopian tube agenesis in an infer-
tile patient with a normal uterus. Case report. A 34-year-
old infertile patient was admitted to our clinic for laparo-
scopy and hysteroscopy, indicated for the right Fallopian
tube occlusion and an endometrial polyp. The patient un-
derwent laparoscopy and hysteroscopy. Unilateral right
ovarian and Fallopian tube agenesis was diagnosed during
laparoscopy. Upon exploration of peritoneal surfaces,
omentum and intestinal serosa, neither ectopic nor remnant
tissues of the ovary or Fallopian tube were found. Renal
anomalies were not identified on the ultrasound examina-
tion. The hormone panel and karyotype were normal. Her
partner’s semen analysis was normal. The patient conceived
spontaneously one year later. Serial ultrasound examinations
showed normal fetal intrauterine growth and development.
The patient vaginally delivered a live, female newborn at 40
weeks’ gestation, weighing 3,350 grams, 53 cm long, with
9/10 Apgar scores at birth. The patient and het newborn
were discharged home on the third postpartum day. Con-
clusion. Unilateral ovarian and Fallopian tube agenesis is
rarely associated with a normal uterus. Laparoscopy is the
gold standard in the diagnosis of ovarian and Fallopian tube
agenesis. Unless other obstetric indications are present, this
anomaly is not specific and it is not an indication for a Cae-
sarean section, and vaginal delivery is a possibility at term
pregnancy.

Key words:
congenital abnormalities; diagnosis; fallopian tubes;
infertility; laparoscopy; ovary.

Apstrakt

Uvod. Jednostrana agenezija jajnika i jajovoda je ekstremno
retko stanje i obi¢no je udruzena sa anomalijama materice i
bubrega. Ova anomalija se obic¢no otkriva slu¢ajno na lapa-
roskopiji i laparotomiji, koje se izvode zbog nekih drugih
ginekoloskih i opstetrickih razloga. Prikazali smo redak
slucaj jednostrane agenezije jajnika i jajovoda kod infertilne
pacijentkinje sa normalnom matericom. Prikaz bolesnika.
Pacijentkinja stara 34 godine, sa primarnim infertilitetom,
primljena je na nasu kliniku za laparoskopiju i histeroskopiju
zbog okluzije levog jajovoda i endometrijalnog polipa u
$upljini materice. Uradena je laparoskopija i histeroskopija.
Na laparoskopiji je dijagnostikovana unilateralna agenezija
desnog jajnika i desnog jajovoda, sa normalnom matericom.
Pri eksploraciji peritonealnih povrsina, omentuma i serozec-
reva nije nadeno ektopi¢no tkivo ni za ostalo tkivo jajnika i
jajovoda. Ultrazvucnim pregledom urinarnog trakta isklju-
cene su anomalije bubrega. Hormonske analize i kariotip
kod pacijentkinje su bili normalni. Spermogram partnera je
bio uredan. Godinu dana kasnije pacijentkinja je spontano
ostala trudna. Serijskim ultrazvuénim pregledima u toku
trudnoce dijagnostikovan je normalani intrauterusni razvoj
ploda. Pacijentkinja se porodila u 40. nedelji trudnoce, spon-
tano, vaginalnim imputem. Rodila je Zensko, Zivo novo-
rodence, telesne mase 3,350 gr, duzine 53 cm, Apgar score
9/10 na rodenju. Pacijentkinja je zajedno sa novoroden-
cetom treéi dan posle porodaja otpustena kuéi. Zakljucak.
Jednostrana agenezija jajnika i jajovoda je retko udruZena sa
normalnom matericom. Laparoskopija predstavlja zlatni
standard za dijagnozu agenezije jajnika i jajovoda. Ukoliko
ne postoje druge akuserske indikacije za carski rez, ova
anomalija nije indikacija per se za carski rez i moguc je vagi-
nalni porodaj u terminskoj trudnodi.

Kljucne reci:
anomalije; dijagnoza; jajovodi; neplodnost;
laparoskopija; jajnik.
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Introduction

Unilateral ovarian and Fallopian tube agenesisis a very
rare anomay with an unknown incidence. In the article
printed in 1986, Sivanesaratnom * reported the incidence of 1
in 11,240 women. The research is limited and knowledge
pertaining to this anomaly is based mostly on case reports 2
Three hypotheses are postulated in the etiology of ovarian
and Fallopian tube agenesis. Firstly, it is hypothesized that
adnexa torsion during fetal or early neonatal period may be
the cause of this anomaly. Secondly, anomal ous embryologic
development of the gonadal ridge and upper ends of Mulle-
rian ducts may aso be involved in etiology of this anomaly.
The third etiologic factor may be a vascular accident with
ischemic injuries to the upper ends of Mullerian ducts during
embryologic development * *. Since it is asymptomatic, this
anomaly is most commonly an incidental finding during
laparoscopy or laparotomy indicated for other obstet-
ric/gynecologic conditions. It is thought that this anomaly
can decrease a woman's fertility. However, it is not consid-
ered the cause of primary infertility if the contralateral Fallo-
pian tubeis patent.

Case report

We reported a case of a 34-year-old patient with pri-
mary infertility, who was admitted to our clinic for laparo-
scopic and hysteroscopic surgery, indicated for the right Fal-
lopian tube occlusion and an endometrial polyp. Her men-
strual cycles were regular, occurring every 26 to 28 days;
menarche occurred at 14 years of age. The patient was trying
to conceive for the past year. There was no history of previ-
ous pelvic or abdominal surgeries and no history of acute
pelvic pain. The uterine cavity was morphologically normal
and the left Fallopian tube patent on hysterosal pingography,
but the right Fallopian tube was not seen. An endometrial
polyp was suspected after a transvagina ultrasound was per-
formed. Hormone panel was within normal reference ranges.
The partner’ s semen analysis was normal. Upon admission to
our clinic, pelvic examination and ultrasound were per-
formed. The pelvic exam revealed normal appearance of the
external genitalia, cervix and vagina. On bimanua examina
tion, a normal and mobile uterus was palpated; the left ovary
was papable, while the right ovary could not be palpated.
Transvaginal ultrasound demonstrated an anteverted and
anteflexed uterus, measuring 50 x 33 x 27 mm, with a focal
5 x 5 mm endometria thickening resembling an endo-
metrial polyp; the left ovary had a normal appearance, meas-
uring 28 x 20 mm, while the right ovary was not visualized.
The patient underwent diagnostic laparoscopy and hys-
teroscopy. Upon the hysteroscopic exploration, a normal en-
dometrial cavity, without a polyp, was seen, and the endo-
metrium was biopsied; the left tubal ostium was visible,
while the right tubal ostium was not visible. Pathohistology
of the endometrial biopsy demonstrated a proliferative phase
endometrium. Laparoscopy demonstrated the uterus of nor-
mal size and shape as well as normal appearance of the left
ovary and Falopian tube (Figure 1). However, the right

ovary and Fallopian tube were absent (Figure 2). The infun-
dibulopelvic, broad, round and cardinal ligaments were nor-
mal. The vesicouterine and the pouch of Douglas peritoneum
had a normal appearance. The omentum had a norma ap-
pearance and adhesions were not seen in the pelvic cavity.
Neither ectopic nor remnant ovarian and Fallopian tube tis-
sues were seen on the omentum, peritoneal and serosal sur-
faces. Transcervical chromopertubation with methylene blue
revealed a patent left Fallopian tube. On the first postopera-
tive day, abdominal and urinary tract ultrasounds were per-
formed, and did not reveal any abnormalities. Both kidneys
were of normal size and contours in their usual anatomic lo-
cation. The patient was discharged home. Her karyotype was
normal. One year postoperatively, the patient conceived
spontaneously. Serid first, second and third trimester ultra-
sounds confirmed a norma pregnancy with normal feta
growth and development, normal insertion of the placenta
and amniotic fluid volume. Doppler flow ultrasound of the
uteroplacental, umbilical and cerebral circulation was nor-
mal. At 40 weeks of pregnancy, the patient delivered vagi-
naly alive healthy female newborn, weighing 3,350 grams,
53 cm long, with 9/10 Apgar score at birth. The mother and
newborn were discharged home on the third postpartum day.

Fig. 1 — Laparoscopic appearance of a normal uterus
with the left ovary and Fallopian tube.

Fig. 2 — Laparoscopis appearance of a normal uterus, the
right ovary and Fallopian tube are absent.
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Discussion

In terms of anatomy and function, the ovary and Fallo-
pian tube are closely associated, but their embryologic ori-
gins differ. The upper ends of Mullerian ducts produce Fal-
lopian tubes, while the ovaries arise from the gonadal ridge °.
Except for streak ovaries, occurring in cases of gonada dys-
genesis, other ovarian anomalies are very rare. The complete
absence of an ovary is very rare, and is usualy associated
with ipsilateral Fallopian tube and rena ageneses. Fallopian
tube anomalies are usually asymptomatic, and the absence of
one Fallopian tube is usually associated with uterine anoma-
lies, most commonly unicornuate uterus. Mullerian duct
anomalies can coexist with gonadal anomalies. We reported
a case of a patient with primary infertility who was laparo-
scopically diagnosed with unilateral agenesis of the right
ovary and Fallopian tube, while her uterine and renal anat-
omy was normal. After attempting for one year, the patient
was unable to conceive despite regular sexual intercourse
and norma semen analysis. Since the research is solely
based on case reports, the exact incidence of unilateral ovar-
ian and Fallopian tube agenesis is unknown. Only a few
cases have been reported in the literature, and the majority of
authors cite the incidence as reported by Sivanesartnam *,
who found the incidence of unilateral ovarian and Fallopian
agenesis to be 1 in 11,240 women based on two cases at one
centre. This anomaly is usualy asymptomatic and inciden-
tally detected during laparoscopy or laparotomy performed
for other obstetric and gynecologic indications. Unilatera
adnexa agenesis is commonly associated with uterine mal-
formations, such as unicornuate uterus and unilateral renal
agenesis. A case of women with unicornuate uterus and uni-
lateral ovarian agenesis was reported by Stuti et a. ©. Unilat-
eral agenesis of the ovary and Fallopian tube can occur in the
presence of a normal uterus and kidneys. Our patient had a
normal uterus and kidneys. Chen et al. ’ reported a case of an
infertile patient with a normal uterus and unilateral agenesis
of the left ovary and Fallopian tube. At the time of Caesarean
section of a multiparous patient, Maurya and Gupta ® found
unilateral right ovarian and Fallopian tube agenesis without
uterine and renal anomalies. A case of an infertile patient
with unilateral left ovarian, Fallopian tube and round liga-
ment agenesis in the presence of normal uterus and kidneys
was reported by Rastogi et al °.

The etiology of unilateral ovarian and Fallopian * tube
agenesis is unknown. Three hypotheses regarding the etiol-
ogy are postulated in the literature. Adnexal torsion, leading
to ischemia, necrosis and organ resorption, during fetal or the
early neonatal period is considered as a potential etiologic
factor. However, adnexal torsion is aso possible during
childhood. The symptoms of adnexal torsion may be mini-
mal, and may not present typicaly with acute pain in the
lower abdomen. Remnant ovarian tissue residing on the
omentum was found in a patient with unilatera left ovarian
and distal Fallopian tube agenesis, which would support the
previously described hypothesis 3. Furthermore, this hy-
pothesis is also supported by a case reported by Y erebasmaz
et. al. ° who described left ovarian and Fallopian tube agen-
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esis with remnant ovarian and tube tissues on the intestinal
serosa. Anomalous embryologic development of the gonadal
ridge and upper ends of Mullerian ducts may aso play arole
in the etiology of unilateral adnexa agenesis. The next hy-
pothesis postulates a vascular accident as an etiologic factor
of unilateral adnexa agenesis. Namely, ischemia of the up-
per ends of mullerian ducts during embryologic development
can lead to autocrine and paracrine dysregulation, which may
lead to gonadal agenesis and tubal malformation “. Distur-
bance in embryologic development is the least likely in our
case since we did not find congenital anomalies of other or-
gans and the patient did not have a history of acute abdomen.
For this reason, we are considering a vascular accident as a
potential etiologic factor of unilateral ovarian and Fallopian
tube agenesis in our patient. Despite the lack of history of
acute abdominal pain, we cannot rule out with certainty ad-
nexal torsion during the fetal period. Our patient had a nor-
mal karyotype, which rules out aberrant chromosomes that
would be potentially associated with this anomaly. Unilateral
adnexal agenesis is rarely associated with primary infertility.
Nevertheless, this anomaly was discovered in numerous pa-
tients who underwent infertility investigations. Unilateral
agenesis of the right ovary and Fallopian tube were discov-
ered in a patient with primary infertility by Sukhadiya and
Grover ™ *°, Unilateral agenesis of the left ovary and tube in
an infertile patient with a normal uterus was reported by
Chenet. al. ”. Fruzzetti et. al.* reported the case of a nullipa-
rous patient, who was undergoing laparoscopic surgery for
an ovarian teratoma, and at the time of this surgery, unilat-
eral andexal agenesis was discovered. Barsky et al. 2 reported
two cases of unilateral ovarian and Fallopian tube agenesisin
nulliparous patients, who were undergoing surgery for the
contralateral ovary. The first case involved agenesis of the
left adnexa, while the second case involved the agenesis of
the right adnexa; the existing ovaries were removed in both
cases leading to premature menopause. A study by Y erebas-
maz et. al. *° reported four cases of nulliparous patients with
the ovarian and Fallopian tube agenesis. The first case in-
volved a patient with unilateral right adnexal agenesis. The
second case was that of the left ovarian and Fallopian tube
agenesis, with remnants of the fimbrial and ovarian tissue,
measuring 5x 5 mm on the intestinal serosa. The third case
was a patient with the left ovarian and Fallopian tube agen-
esis. The fourth case was patient with the right unicornuate
uterus and right ovarian agenesis. Whether unilateral adnexal
agenesis could contribute to infertility is a conundrum. There
isalot of controversy among researchers and clinicians. On
one hand, researchers believe that unilateral adnexal agenesis
cannot contribute to infertility unless it is associated with
uterine malformations. On the other hand, researchers be-
lieve that unilateral adnexal agenesis can contribute to infer-
tility, but that conception is possible if the contralateral
adnexa are functional. This statement is reinforced by case
reports, which describe patients with unilateral adnexal
agenesis, but who achieved normal pregnancies ending in de-
liveries. Erkilinc et. al. ** reported an incidentally discovered
case of unilateral Fallopian agenesis in a patient undergoing
Caesarean section. A case of multigravida with unilateral
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right adnexal agenesis, normal uterus and kidneys discovered
during a Caesarean section was reported by Maurya and
Gupta®,

Conclusion

Unilateral agenesis of the ovary and Fallopian tube with
a norma uterus and kidneys is a very rare anomaly. More
commonly, this anomaly is associated with a unicornuate
uterus and ipsilateral rena agenesis. Unilateral adnexal

agenesisis usually asymptomatic and incidentally discovered
in fertile and infertile women during laparoscopy or laparo-
tomy performed for other obstetric and gynecologic indica-
tions. This anomaly does not cause infertility, but it is con-
templated that it can lead to decreased fertility. Laparoscopy
is the gold standard in the diagnosis of ovarian and Fallopian
tube agenesis. Unless other obstetric indications are present,
this anomaly is not specific and it is not an indication for a
Caesarean section, and vagina delivery is a possibility at
term pregnancy.
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Abstract

Introduction. Marchiafava-Bignami disease is a rare disorder
mostly associated with chronic heavy alcohol consumption that
results in progressive demyelination and necrosis of the corpus
callosum. Case report. We reported a 35-year-old woman with
a history of alcohol consumption and malnutrition. Neurologi-
cal examination revealed axial hypotonia, dysarthric speech and
lack of motor coordination. The brain multislice computed
tomography imaging demonstrated hypodense lesion of the
corpus callosum. On the basis of her history, clinical features
and imaging studies, the diagnosis of an acute form of
Marchiava-Bignami disease was made. Definite diagnosis was
confirmed at autopsy. Conclusion. Marchiafava-Bignami dis-
ease is of a medical emergency and eatly recognition and early
aggressive treatment are critical for a good clinical outcome. To
our knowledge, this is the first case of Marchiafava-Bignami
disease presented with axial hypotonia.

Key words:
alcoholism; corpus callosum; diagnosis; marchiafava-
bignami disease; tomography, x-ray computed.

Apstrakt

Uvod: Marchiafava-Bignami bolest je veoma retka i najcesée je
udruzena sa hroni¢cnom konzumacijom alkohola koja dovodi
do progresive demijelinizacije i nekroze korpusa kalozuma.
Prikaz bolesnika. Prikazana je Zena stara 35 godina sa istori-
jom konzumiranja alkohola i pothranjenosti. Neuroloskim pre-
gledom nadena je aksijalna hipotonija, dizartrican govor i gubi-
tak motorne koordinacije. Primenom multislajsne kompjuteri-
zovane tomografije mozga otkrivena je hipodenzna lezija kor-
pus kalozuma. Na osnovu anamneze, klinickog nalaza i neuro-
radioloske eksploracije postavljena je dijagnoza akutne forme
Marchiava-Bignami bolesti. Definitivna dijagnoza je potvrdena
autopsijom. Zaklju€ak. Marchiafava-Bignami bolesti je ur-
gentno medicinsko stanje i njeno rano prepoznavanje i rano
agresivno lecenje su klju¢ni za povoljan ishod. Prema nasem
znanju, ovo je prvi sluc¢aj Marchiava-Bignami oboljenja koje se
kod bolesnika prezentovalo kao aksijalna hipotonija.

Kljuéne reci:

alkoholizam; corpus callosum; dijagnoza; marchiafava-
bignami bolest; tomografija, kompjuterizovana,
rendgenska.

Introduction

Marchiafava-Bignami disease (MBD) is a rare disor-
der mostly associated with chronic heavy alcohol con-
sumption. MBD is characterized by the primary demyeli-
nation and necrosis of the corpus callosum '. The comput-
erized tomography (CT) and magnetic resonance imaging
(MRI) are helpful in diagnosis in the early stages of the
disease’.

Case report

We reported a 35-year-old woman with a history of drink-
ing red wine and very poor nutritional status. One month before
the admission, the patient suddenly developed gait ataxia and
slurred speech. The patient was hospitalized because she experi-
enced acute onset vomiting and mental confusion. Physical ex-
amination showed asthenia. Neurological examination revealed
dysarthric speech, lack of motor coordination and pronounced
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axial hypotonia. Hypotonia was presented primarily of neck
musculature with the impossibility of keeping the head and
achieving a vertical position with her head kept falling off the
back. The results of routine blood tests and cerebrospinal fluid
examinations were all within the normal limits. Electroencepha-
lography (EEG) showed diffuse slow waves of 6-8 Hz without
epileptiform discharge. The brain CT, which was performed
only in transverse plane immediately at admission, showed no
significant abnormalities.

Three days later, her level of consciousness rapidly de-
teriorated and she became comatose [Glasgow Coma Scale
(GCS) score was 3] with respiratory failure that required me-
chanical ventilation. The follow-up brain multislice CT
(MSCT) imaging performed one month after the onset of
symptoms demonstrated hypodense lesion of the corpus cal-

losum involving genu, body and splenium, in sagittal plane
(Figure 1). The diagnosis of an acute form of MBD was
made. The patient was treated with a high-dose of thiamine
(vitamin B;), 100 mg per day. A high dose of intravenous
corticosteroids was also administered. Three days after the
onset of the therapy the patient showed improvement in her
consciousness and become sopor, but 11 days after the ad-
mission to hospital, the patient got pneumonia and died. A
clinical diagnosis was confirmed by postmortem pathologic
findings. The main pathologic change was the degeneration
of the corpus callosum with demyelination and fragmenta-
tion of some axons. Demyelination was accompanied by the
focal collections of macrophages and present proliferation
astrocytes (Figure 2). General autopsy observation included
fibrinopurulent pneumonia and lung abscess on the left side.

Fig. 1 — Hypodense of the corpus callosum involving genu, body and splenum.
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Fig. 2 — Immunohistochemical application for antibodies to neurofilament (NF),
macrophage (CD 68) and astrocytes (EFP): A) Demyelination with relative sparing of
the axons (100x); B) Humerous lipid-laden macrophages (100x); C) Amyloid
corpuscles with macrophage mobilization (100%); D) Blood vessels proliferation and
hyalinization of their walls (200x%).

Mileti¢ Drakuli¢ S, et al. Vojnosanit Pregl 2019; 76(6): 645—-647.



Vol. 76, No 6

VOJNOSANITETSKI PREGLED

Page 647

Discussion

MBD is a rare disorder mostly associated with chronic
alcoholism. Although several cases of MBD were associated
with non-alcoholic patients, most instances of MBD have
occurred as a result of malnutrition. Our patient had a history
of malnutrition and consummation of red wine for an un-
known period. It is generally accepted that the disease is due
to the deficiency of the vitamin B;, thiamine 34

The syndrome is in most instances seen in middle-aged
to elderly men drinkers’. Our patient was a young women
with the acute form of MBD.

In the acute stage, the patient often has non-specific
neurologic changes such as dysarthria, seizures, confusion,
coma, generalized muscular hypertonia and clinic diagnosis
of MBD can be difficult®’. All authors discussing MBD
emphasized the difficulty of making the clinical diagnosis
during life because the disease is rare and its manifestations
are non-specific®. The course of the disease in our patient
was acute and presented with unusual finding such as axial
hypotonia.

MRI and CT are more useful for early diagnosis and de-
tailed analysis of the distribution of lesions®. Our patient
presented the characteristic follow-up brain MSCT imaging,
performed one month after the onset of the symptoms, and
then the disease was recognized.

The most important is the early recognition and detec-
tion of MBD. In the era before CT scanning and MRI, MBD
was confirmed almost exclusively at autopsy. Our patient
had an acute form of MBD that had a rapid course resulting
in the fatal outcome. No standardized treatment protocols
were established in MBD. The early aggressive treatment is
often associated with marked clinical improvement. Clinical
improvement was documented when using a high dose of
corticosteroids and thiamine °.

Conclusion

MBD is of a medical emergency and the early recogni-
tion and early aggressive treatment are critical for a good
clinical outcome. To our knowledge, this is the first case of
MBD presented with axial hypotonia.
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Abstract

Introductio. The Angel® catheter (BiO2 Medical Inc, San
Antonio, Texas, USA) is a novel device that combines a tri-
ple lumen central venous catheter with an inferior vena cava
filter for prevention of pulmonary embolism (IVC filter-
catheter). Case report. We present the case of a 53- year-
old male patient with renal carcinoma and a history of re-
cent deep venous thrombosis (DVT) on oral anticoagula-
tion who was scheduled to undergo open radical nephrec-
tomy. Because of concerns about the risks from docu-
mented pre-existing DVT, we decided to insert the Angel®
catheter preoperatively in order to have central venous ac-
cess during surgery and also to reduce the risk of periopera-
tive pulmonary embolism. On the first postoperative day,
active gastric bleeding was detected and nadroparine was
stopped. Before removal of the Angel® catheter, a pre-re-
moval cavagram revealed large thrombus mass in the cathe-
ter filter. Because of the presence of the thrombus mass, the
catheter was removed surgically, after a permanent vena
cava filter was inserted. Conclusion. This case suggests that
the use of the Angel® IVC filter/3-lumen central catheter com-
bination could be a reasonable option for pulmonary embolism
prophylaxis in the patients at a high risk for DVT, such as the
patients with malignant disease, parancoplastic syndrome and
chemotherapy who need to undergo surgery.

Key words:

neoplasms; para neoplastic syndromes; venous
thrombosis; pulmonary embolism, vena cava filters;
central venous catheters; anticoagulants.

Apstrakt

Uvod. Angel® kateter (BiO2 Medical Inc, San Antonio, Te-
xas, USA) predstavlja kombinaciju trolumenskog centralnog
venskog katetera i vena kava filtera koji se koristi u preven-
ciji pluénog embolizma (IVC filter-kateter). Prikaz bole-
snika. U radu je prikazan bolesnik, starosti 53 godine, kod
koga je planirana radikalna nefrektomija zbog dijagnostiko-
vanog renalnog karcinoma. Duboka venska tromboza
(DVT) je prethodila dijagnozi tumora, zbog cega je bolesnik
bio na terapiji oralnim antikoagulantima. Uzevsi u obzir ri-
zike vezane za ranije tretiranu DV'T, odlucili smo se za pre-
operativno plasiranje Angel® katetera u cilju obezbedivanja
centralnog venskog pristupa i snizenja rizika od nastanka
pluéne embolije. Prvog postoperativnog dana doslo je do
pojave aktivhog gastricnog krvarenja, $to je dovelo do uki-
danja primene nadroparina. Kavagram uraden po protokolu,
pre uklanjanja Angel® katetera, prikazao je veliku
tromboti¢nu masu u filteru. Nakon plasiranja trajnog vena
kava filtera, pristupilo se hirur§kom uklanjanju Angel® kate-
tera. Zaklju¢ak. Primena kombinovanog Angel® IVC fil-
ter/3-lumenskog centralnog venskog katetera, moze pred-
stavljati spasonosnu meru profilakse pluéne embolije ukoli-
ko je planiran hirurski zahvat kod bolesnika sa visokim rizi-
kom nastanka DVT, kao $to su bolesnici sa malignom
bolescu, paraneoplasticnim sindromom i hemioterapijom.

Kljucne reci:

neoplazme; paraneoplasticki sindromi; tromboza,
venska; plu¢a, embolija; v. cava filteri; kateteri,
centralni venski; antikoagulansi.
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Introduction

The Angel® catheter (BiO2 Medical Inc, San Antonio,
Texas, USA) is a novel device that combines the inferior ve-
na cava (IVC) filter with triple lumen central venous catheter
(IVC filter-catheter). It is used as a temporary IVC filter for
pulmonary embolism (PE) prevention and also provides cen-
tral venous access in the critically ill patients where the rou-
tine PE prophylaxis methods, such as anticoagulation, or me-
chanical compression devices, are contraindicated " >. The An-
gel® catheter received United States Food and Drug Administra-
tion (FDA) approval for clinical investigation use in the United
States in 2013, followed by FDA 510(k) clearance in 2016 as a
medical device for protection of critically ill patients at a high
PE risk when anticoagulation is contraindicated *.

Current data support the use of a IVC filter in the pa-
tients with documented thromboembolism where anticoagu-
lation is contraindicated, caused complications, or has failed,
while a prophylactic IVC filter use is controversial * .

The Angel® catheter advantages include less invasive
placement and the convenience of bedside placement, there-
by eliminating the need to transport patients to radiology,
which can cause delays and increase deep venous thrombosis
(DVT) and a PE risk '. Published data suggest that the An-
gel” catheter is safe and effective for short-term PE prophy-
laxis in the high risk patients with contraindications to anti-
coagulation . The Angel® catheter placement may also
bring benefit to the patients with major trauma, intracerebral
hemorrhage, stroke, venous thromboembolic events or active
bleeding " '*.

In this report we present a patient with renal carcinoma
and documented recent DVT under oral anticoagulation who
needed open radical nephrectomy. This case is published
with the patient's approval.

Case report

A 53-year-old man with hypertension and chronic gas-
tritis was admitted for open radical nephrectomy. Multislice
computerized tomography (MSCT) revealed a 39 x 42 x 46
mm tumor in the right kidney with central vascularization
and necrosis, a subdiaphragmatic 11 mm mass in the liver
and a 32 x 27 mm left suprarenal gland enlargement. Al-
though metastasis of renal cell carcinoma in the suprarenal
gland are rare °, with estimated incidence of 0.5% on the
contralateral side based on the data from the European Asso-
ciation of Urology (EAU) ', preoperative assessment in this
case included hormonal measurements (metanephrin, nor-
metanephrin, chromogranin A, cortisol level at 8 a.m.), and
results were all within normal range. Because of the docu-
mented right superficial femoral and popliteal vein DVT, the
patient started oral warfarin 5 mg daily. After two months of
warfarin treatment and seven days before surgery, ultrasound
with Doppler showed partial (20%) thrombus re-canalization
in the superficial femoral and popliteal veins. Because the
patient had renal cancer, a surgical treatment was indicated
and it was not advisable to delay surgery until complete
thrombus recanalization, since the process of thrombus re-

Stamenkovi¢ MD, et al. Vojnosanit Pregl 2019; 76(6): 648—652.

canalization is long and unpredictable, and “almost complete
recanalization” can take up to 12 months '". Therefore, in
preparation for tumor resection, the patient started low mo-
lecular weight heparin (LMWH) nadroparin 0.6 mL subcu-
tanously and discontinued warfarin. One month before surgery,
the patient had right renal vein embolization (AZUR “Peripheral
Embolization System; Terumo Corporation, Tokyo, Japan).
Preoperative laboratory evaluation showed elevated laktate de-
hydrogenase (LDH) (243 1J/L), C-reactive protein (CRP) (29.7
mg/L), close to normal creatinine (126 umol/L = 1.43 mg/dL)
and mild leukocytosis (11.35 x 10°/L).

Because of concern about the risk from the documented
DVT and calculated Caprini score 12 ', we decided to use
the Angel® catheter in order to reduce the risk of PE and
have the central venous access. The patient was informed
that the Angel® catheter was a new promising but not exten-
sively evaluated device and gave written informed consent.
The Angel” catheter was inserted through the left femoral
vein. After appropriate catheter placement was confirmed
with ultrasound and abdominal radiography in accordance
with manufacturer instructions '°, the patient underwent un-
eventful right trans-peritoneal nephrectomy.

On postoperative day 1, after the patient reported mal-
aise, vomited hemorrhagic content and became pale and hy-
potensive, nadroparin was discontinued and hypotension was
treated with volume. Gastroscopy revealed anterior gastric
wall ulceration with bleeding, which was stopped by the
adrenalin injection. On postoperative day 2, the patient start-
ed to walk. On day 6, the patient was mobile and ready for
discharge and we decided to remove the Angel® catheter.
However, the pre-removal cavagram done based on the man-
ufacturer recommended removal protocol ' *° revealed large
vena cava filter thrombus (Figure 1). Therefore, because of
the Angel” catheter filter thrombus, a permanent vena cava
filter (ALN filter, Ghisonaccia, France) was placed via the
right jugular vein and only then the Angel” catheter was re-
moved surgically. After control of the proximal and distal
femoral vein, the Angel® catheter was removed, a Prolene 4-
0 suture was placed and the femoral vein was reconstructed.
During the catheter removal, large thrombi located in the
vein and the vena cava filter were also removed.

HFS r

Fig. 1 — Phlebography showing thrombus
in the vena cava filter.
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Discussion

We report the use of the Angel® IVC filter-central line
catheter in a patient with renal cancer and paraneoplastic
syndrome with the documented DVT. We decided to place
the Angel” catheter due to known DVT despite LMWH pro-
phylaxis, in an attempt to reduce the risk of perioperative PE.

After the Angel” catheter placement and confirmation
of appropriate position with ultrasound and abdominal radi-
ography, we proceeded with planned nephrectomy. Although,
based on the current literature, indications for placement of the
Angel” catheter are debatable, the use of the Angel” catheter in
this case allowed us to discontinue perioperative prophylactic
LMWH while providing protection against PE.

Based on literature data, pancreas, lung and stomach
cancers are associated with DVT, whereas renal cell carci-
noma is not ' 2. However, other studies show that incidence
of DVT in renal cancer and paraneoplastic syndrome patients
is 10%-40% ">,

In our patient, the femoral vein thrombus formation oc-
curred despite the preoperative anticoagulation and LMWH
prophylaxis. The incidence of venous thromboembolism
(VTE) is 117/100 000 in the general population, but the risk
is markedly higher in cancer, with postmortem studies dem-
onstrating VTE in 50% of cancer patients *> *°. Compared to
the general population, the cancer patients undergoing che-
motherapy have 6.5-fold higher VTE risk, so that 1 in 200
malignancy patients develop VTE *’. Although prophylactic
LMWH reduces the risk by 50%-60% >"*’, thrombosis can
still occur **7".

Although anti—factor Xa assay was used for monitoring
anticoagulant therapy, we did not measure the anti-factor Xa
levels because the routine anti-factor Xa level monitoring is
not recommended in stable cancer patients with normal renal
function. The anti-factor Xa level monitoring is recom-
mended in the patients with renal dysfunction, but our patient
had almost normal renal function **.

Table 1 shows published data on the Angel® catheter
use. There are no data on the IVC filter placement in the pa-

tients with paraneoplastic syndrome, history of DVT and a
risk for gastric bleeding. In our patient, there were no indica-
tions for a permanent vena cava filter placement . However,
we were concerned that, based on the history of deep venous
thrombosis and calculated Caprini score = 12, this patient
was at a high risk for postoperative thromboembolic compli-
cations **. Therefore, we believed that prophylactic place-
ment of the Angel® catheter was appropriate in this case be-
cause the catheter can be easily placed preoperatively by the
anesthesiologist and there is no need for surgical removal af-
ter surgery. Furthermore, the placement of the Angel® cathe-
ter was not associated with the serious complications re-
ported regarding the standard IVC filters.

It is worth pointing out that when planning for this par-
ticular case, the anesthesiologist and the surgeon agreed that
the risk of significant bleeding during surgery was high. Be-
cause this patient had a poor peripheral IV access and the
risk of intraoperative bleeding was high, the placement of
central venous catheter was indicated for IV access, intraop-
erative monitoring and administration of intravenous vasoac-
tive infusions ** regardless of whether or not the Angel” cat-
heter would be used. Furthermore, the published data suggest
that when the Angel” catheter is placed in accordance with
current recommendations for the central venous catheteriza-
tion, the risk of infectious complications is very low even in
cases where the Angel” catheter remained in place for pro-
longed periods in the intensive care unit > .

Because the Angel” catheter could help avoid the tradi-
tional IVC filter complications, such as the vena cava perfo-
ration, filter tilting, filter migration, and irretrievability, the
Angel” catheter use seems reasonable and deserves further
investigation. The Angel® catheter use could also be reason-
able in the patients who need postoperative LMWH prophy-
laxis discontinued because of bleeding or other concerns '. In
this report, we used the IVC filter-catheter because the pa-
tient was at a risk for postoperative bleeding complications,
including gastrointestinal bleeding and postoperative bleed-
ing and was also at risk for PE due to known DVT.

Table 1
Published data on the clinical use of the Angel® catheter.
Author /Year Patient Comorbidities Duration Comments
number (days)
Cadavid CA et 8 Critical illness: multiple trauma, 3.8+ 1.6  Ultrasound guidance in 5 cases, no guidance in 3
al. 20132 intracranial hemorrhage or PE cases.
Large clot trapped in filter in one case, no
complications.
Serednicki W 1 Critical illness: trauma after a 3 Thrombus lodged in the tip of the filter,
etal. 2015 fall uneventful catheter removal.
Taccone FS et 60 Critical illness: major trauma, 6 (4-8) Insertion without fluoroscopy in 90% of cases
al. 2015 ™ intracerebral hemorrhage, stroke

or PE

Reported problems: Guidewire kinked (1 case),
filter migration > 2 cm (2 cases), inadvertent
removal (4 cases), inability to visualize vena
cava (1 case), death (12 cases).

PE — pulmonary embolism.
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Conclusion

The Angel® catheter is a novel, less invasive device that
combines the IVC filter and three-lumen central venous
catheter for a temporary use in the patients at risk for DVT
and PE with contraindications to anticoagulation. The pre-
liminary data suggest the Angel® catheter is safe and easy to
place and could broaden indications for the IVC filter place-
ment. However, published clinical data are limited, and the
true risks and benefits of this promising device are unknown.
Large prospective multi-center studies are necessary to better

define the role of the Angel® catheter for the PE prophylaxis
in different patient populations, including the patients with
malignancy, risk of postoperative bleeding and paraneoplas-
tic syndromes.
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“I admit that I am very sorry and will regret the depar-

ture of Dr. Kosta Todorovic¢ from the Army, but I will bewail
as the soldier and his former chief; but as a Serbian and phy-
sician, I may not be sorry just because I am convinced that
Dr. Kosta at this Serbian pet child — our young Faculty of
Medicine, will be the honor and pride of our complete medi-
cal branch, that he will from that position even more be use-
ful for the general cause and his own war fellows, among

whom he has been such nicely nurtured” .

Introduction

At the beginning of July 2017, one hundred and thirty years
passed from the birth of a founder of the Yugoslav infectious dis-
ease, a participant in the Balkans War and the First World War, a
medical lieutenant colonel and an academician, but above all a pa-
triot and humanist, Prof. Dr. Kosta P. Todorovi¢. The subject of the
paper is an attempt to indicate his scientific contribution, especially
as a member of military medical corps, in the field of infectious ill-
ness, epidemiology and bacteriology, but also regarding his pioneer
contribution to the foundation of the sociology of health and dis-
eases, not only with us. The scientific goal is the more comprehen-
sive perception of the personality and work of this great scientist,
physician, humanist and war medical officer, contributing to studies
in the field of history of medicine and history of sociology of health
and illness.

The historical approach was implemented primarily in this
research. Regarding the operational method, a quantitative con-
tent analysis was used both for the archive material and original
works of professor Todorovié, but also for the works which oth-
ers wrote about him.

Growing up, education, idealism formed at the period

The academician Kosta Todorovi¢ was born in Belgrade,
on 5 July 1887, from the father Pavle, a veterinarian and the
mother Brigitte de Piliany, a Viennese by birth, as the third child
in the family with thirteen children born, of which nine sur-
vived. Due to his father’s profession, who was transferred forom
the place to place according to the needs of the service, he fin-
ished the primary school in Vranje and he attended the first two
grades of the grammar school in Knjazevac (there was no
grammar school with all grades at the time in this city), then in
Zajecar, where he graduated in 1906. He was excused from the
final examinations since he was an excellent pupil during his
schooling. He had to live alone in Zajecar for some time, sepa-
rated from the family, subsisting by teaching German 2. He had a
rather clear picture of the ideals he stood up for already as a sec-
ondary school leaver, which is obvious from his speech at the St.
Sava School Leaving Ball held in the Guildhall in Zajecar on 27
January 1906: “It is an undeniable truth that the future of a na-
tion is reflected in its youth and if the youth is more prepared for
the life, if it is animated with a national feeling, then it will bet-
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ter understand the hard task awaiting them in future life...”. The
Ball also had a humanitarian character, since assets for the
school leaving trip should be gathered, and its goal could be
seen in the words of the secondary school leaver Todorovié:
“Even the smallest sacrifice from your side is given for the no-
blest deed: for meeting our landscapes, saturated with blood and
seeded with bones of our forefathers. How big a fire will make
the damped spark of patriotism when they see: Mostar, Deligrad,
Varvarin, Ravnje, Ljubi¢, Dublje, sad Kosovo, proud Bosnia,
rugged Herzegovina, oppressed Macedonia and old Serbia? All
that will surely influence the gentle soul of a young man, feed-
ing it with self-confidence and enthusiasm, so much needed in
these gloomy days for our Serbian cause, because Serbia may
not expect a smile of a ruddy dawn and a clear sky over the ago-
nized Serbs until it started to grow such sons”’. In the self-
analysis of his speech, 63 years later, academician Todorovi¢
indicated to the agony of the Serbian people under the Ottoman
authority, as well as the fact that under such hard circumstances
the people had preserved a freedom-loving spirit and belliger-
ence, concluding that these were “the basic elements for estab-
lishing a life philosophy of our men of that region and time”>.
He simultaneously indicated to the ignorance ruling the society,
to the lack of contacts of broad masses with developed countries
of the world, as well as that “literacy during the slavery had
been kept only in churches and monasteries, were not only the
preserved monuments of the previous power and greatness of
the Serbian state, but also the strongholds of the national con-
sciousness and pride” *. In this work, he pointed out that his
generation had suffered great temptations and had achieved their
ideals through the foundation of Yugoslavia, the common state
in which all South Slavs were united. We can notice in this
autobiographic contribution of the academician Todorovi¢ sev-
eral of his virtues manifested already in this period of being a
secondary school leaver, faithful to them to the end of his life.
These were: feeling of national ties in the moments when the
Serbian people was oppressed (not only in the sense of political
oppression but also socially oppressed: kept illiterate, ignorant,
in general misery and poverty) and patriotic feelings for his
country', Yugoslavianism as an orientation and a great confi-
dence in the youth as bearers of its future and progress, vision-
ary encouraging and supporting them to specialize in various
fields of infectious disease, especially those that were risky, be-
cause these were absent for a long time and had not enough at-
tention in education. Due to this characteristic of the academi-
cian Todorovi¢, Yugoslavia was able to face readily the epi-
demic of smallpox in 1972. **,

Ready to serve to his people and the Homeland, young
Kosta Todorovi¢ became a scholarship holder of the Ministry of
Military in 1906 and graduated from the studies of medicine in
Graz, where he was promoted to the physician of general prac-
tice on 23 March 1912. Just in time to become involved in the

'According to the judgement of the author, three categories of in-
dividual’s feelings for the community should be distinguished, one of
them being very harmful — chauvinism, and the other two are not harm-
ful, but may be very beneficial *. At that, nationalism is the love for the
nation and patriotism is the love for the country® and here congruency
may or may not exist, depending if the issue is the identity state-nation
or multinational state.

wars ensued for Serbia and to help his people in the best possi-
ble manner — by curing them. During the studies in Graz, he par-
ticipated in the foundation of the Association of Yugoslav Med-
ical Students in 1909. According to the Todoric’s testimony, the
association was founded on one hand as a reaction to discrimi-
nation of German students concerning the others, and on the
other hand, as the need that students — Slovenians, Croats and
Serbs - felt for mutual rapprochement in the professional field,
but with clear presence of the idea of Yugoslavianism °. Be-
tween the two World Wars, Dr. Kosta Todorovi¢ also took part
in establishing a joint Yugoslav Physician Society, the president
of which was Dr. Milan Jovanovi¢ Batut. He considered that it
presented accomplishment of the “a long standing wish of Ser-
bian physicians, members of the Serbian Physician Society, to
unite in their noble work with the members of existing physician
societies in Croatia, Slovenia, Bosnia and Herzegovina, Monte-
negro, Macedonia and Dalmatia”, but also indicating that “this
idea existed before, even before the Balkan Wars, obtaining its
form even in 1909 when the Association of Yugoslav Physicians
was established from the physicians’ progeny — the Yugoslav
medical students in Graz” .

Participation in wars, suppression of great national
plagues, scientific works conceived at front

In the First Balkan War, he was allocated as the physician
of the Third Field Hospital of the Timok Division of the first
requisition. Since then, he participated in all the wars that Serbia
fought for liberation and unification in various medical posts —
the regimental physician of the Timok horse regiment of the first
requisition, the physician of the Timok permanent military hos-
pital, the regimental physician of the XVIII infantry regiment,
the Danube horse regiment of the first requisition, XIII infantry
regiment “Hajduk Veljko”, the physician in the Central Military
bacteriological laboratory in Thessaloniki, founded and man-
aged by the famous Polish scientist Dr. Ludwik Hirszfeld
(1884-1954), the chief of the Bacteriological Laboratory of the
II Army, at service in the I and the II bandage place of Sumadija
regiment and the II bandage place of the Timok regiment, the di-
rector of Dubrovnik temporary military hospital, the acting
Chief of the Timok permanent military hospital and the Chief of
the Internal Department of the same hospital. In 1924, on his
personal request, he was transferred from his last post with a
rank of medical lieutenant colonel to civilian medical service '°.

A year before the end of his life, summarizing the influ-
ences shaping him as the person, the academician Todorovi¢
pointed out: “The Army had an unusual positive influence on
me... the Army thought me a disciplined work, appropriate ful-
fillment of obligations, complete and conscious surrender to a
task. The Army relies on a healthy and useful principle: it can
only help a smart person. I should thank a great deal to this self-
discipline gained in the Army for the later results in my work, as
a clinical physician, as a University professor and as a scientist-
researcher” ''. This statement of Dr. Todorovié is certainly sin-
cere and truthful. If his early works published in the “Serbian
Archive” are viewed, they are mainly the result of his work as a
physician and simultaneously scientific-research work during
the First World War. In that sense, the statement is correct but
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incomplete in that that Kosta Todorovi¢ “designed his works
standing by sick-bed” ' It should be added — at the front also.
He gained his first war experience in the First Balkan War. The
Timok Division, where he was the physician in the third field
hospital as a medical captain of the 2nd class, was facing differ-
ent infectous diseases during the siege of Adrianople, mostly
with epidemics of dysentery, typhoid fever and cholera that
reigned in Bulgarian and Turkish armies “which were very soon
transferred to Serbian divisions. Objectively, poor dwelling con-
ditions facilitated the appearance of the disesases (weather con-
ditions and accomodation), but a part of the problem was in the
unpreparedness of medical corps to fight the challenges in such
a complex situation in which it was. Negligence regarding the
development of military prophylaxis that lasted for decades,
burdened the Serbian Army even in the peacetime, emerged for
the first time in war conditions in its full actuality” . Dr. Kosta
Todorovi¢ pointed out this just after the end of the Second Bal-
kan War in the questionnaire of the Serbian Red Cross regarding
the role of that organization in Balkan Wars: “When dangerous
infectious diseases appeared (especially cholera, Typhus exan-
thematicus), the help of the Red Cross was arriving late. It
would be good to have a considerable number of Deker’s bar-
racks and the complete hospital accessory (beds, blankets, warm
socks) in order to be able to subvene immediately. The fast help
— is the double help” . Zealously performing his duty in very
complex epidemic conditions, young Dr. Todorovi¢ had two
roles in one moment — he was a physician and a patient. Healing
others, he went down with Typhus exanthematicus. “When I
came home for recovery, even my own mother did not recognize
me, it was such an illness” ''. This experience directed him to
study infectious diseases.

In his first work published in the referred magazine just af-
ter the end of the First World War in 1919, Todorovi¢ presented
conclusions that he reached regarding the epidemic of cholera
among the Serbian army in the Rrashbull Camp at the beginning
of 1916, where his unit was located. “Rrashbull Camp provided
a picture of a filthy and a polluted place. Apart from the wasted
food, clothes and footwear, the whole camp was polluted with
human feces. The troops were located there for a short period,
ready to start for Durres as soon as a transport vessel arrives.
The smallest attention was not paid to the cleanliness of the
camp. Several fresh barrows and crosses marked graves of sol-
diers that had died in the camp. The troops of a new echelon ar-
rived to such polluted camp. The soldiers of the 9th, 18th and
horse regiment occupied all the places and tented, like the troops
before them. There was no place for chambers of this echelon in
the meadow. They had to be located in a field, where no one be-
fore had camped...” °.

Todorovi¢ in his text then indicated that after three days
the soldiers started to go down with Asian type of cholera.
However, he noticed that only the soldiers located in the mead-
ow went down, the same space where the earlier troops were lo-
cated, while no-one went down among the soldiers located in the
field that had not been used for camping before. Considering
what might be the source of the plague, he excluded both the
food and drinking water, although he considered that drinking
water was “much more suspicious”. “Muddy, due to intensive
pumping, polluted with mud and surface water with alot of
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scraps and distasteful — water was rightfully considered to be
dangerous. Was it polluted in this case, was it the cause of going
down with cholera? The answer to this question with a great
probability would be yes. However, if the drinking water was
the source of the plague, would not there appear many cases of
cholera among the soldiers? If not all, but the majority of sol-
diers should go down since they all had drank water from the
same well”. Considering the referred facts, he concluded that the
illness was transferred “indirectly, from the polluted soil”, warn-
ing on the differences regarding the (not) going down of the sol-
diers that were located in the previously used space and in the
space that was not used before for camping, “although that part
of the echelon had the same food and water, lived under the
same circumstances, endured the same efforts as the others. Pol-
lution of the Rrashbull Camp by human feces was an obvious
danger to the health of soldiers and fresh barrows indicated that
there were soldiers dying in the camp in the previous echelons.
If we connect these two and add a sporadic appearance of chol-
era — we shall get a clear picture of the infection from the pol-
luted terrain”. This was a decisive conclusion about the polluted
terrain and location of troops “that had to camp in the same
place where other troops had camped before them, in spite of the
known principles of military sanitation” '>. He admitted that he
could not make a bacteriological test for this diagnosis, but the
clinical picture was completely clear. Since Todorovi¢ had
graduated at one of the most prestigious medical faculties of the
period, he was familiar with the work of Louis Pasteur (1822—
1895) regarding anthrax and his famous neologism les champs
maudits regarding the grazing land previously infected with an-
thrax bacillus, where infected cattle had dunged, or infected an-
imals were dying and were left to rotten, so that the disease was
transferred to healthy cattle and from them to people. Todorovié¢
considered that Pasteur was a “genius”, holding that “infectious
diseases became the subject of thorough discussions only after
Pasteur” ®. It is no wonder that he reasoned the conclusion about
cholera in the Rrashbull Camp by the implementation of analogy
concerning the Pasteur’s argumentation regarding the spreading
of anthrax.

Kosta Todorovi¢ was a regiment physician who was able
to treat a huge number of Serbian soldiers diseased from malaria
during 1916-1917. He applied the quinine therapy, not only in
treatment but also in prophylaxis, testing how much it would be
successful. He published the results of his researches after the
end of the war 'S, establishing the prophylactic use of quinine as
beneficial, “when it is performed properly”. In the already men-
tioned letter to Prof. Dr. Dj. Nesi¢ about the success of Kosta
Todorovi¢ in the treatment of diseased from tropical malaria, Dr.
S. Popovi¢ wrote among other things: “the vast number of our
agonized healed after injections of Dr. Kosta and were again
ready to fight. You also, Mr. Nesi¢, together with me, as well as
many of our colleagues, were coming to Novoselce, to the troop
physician of the XIII infantry regiment, to the captain Dr. Kosta
Todorovi¢, to get informed about the famous training work of
Kosta, regarding suppression and treatment of tropical malaria,
which choked us in those swamps of Moglen... All these people,
almost without exemption, were successfully treated only in the
front in our famous bandage places according to the instructions
of Dr. Kosta Todorovi¢, which he was giving in silence from
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Novoselce” !. Certainly, Todorovi¢’s credit reflects also on the
fact that he created or systematically was taking a series of pre-
ventive and anti-epidemic measures regarding the improvement
of soldiers’ hygiene, control of water that soldiers were drink-
ing, suppression of lousiness, etc.. Everything was done in al-
most impossible conditions in which the Serbian army was on
the Thessaloniki Front. In his explanation of malaria epidemic in
the Serbian Army located near Topcin, he provided a “good de-

scription of Moglen valley” "’

, considering geographical, hydro-
logical and vegetational conditions at that place to be extremely
favorable for the development of the epidemic. This epidemic,
in the suppression of which he directly participated, left a deep
trace in his life and research work, so that he remembered it for
decades. Not only he was gathering medically relevant knowl-
edge on the basis of the acquired empirical insights, but also he
left valuable evidence on the heroism of a small, brave nation,
outcast from the country, fighting to return to it and liberate it
from the conquerors. “Let us mention only the number of dis-
eased from malaria. It was so great during summer and in au-
tumn that in companies, batteries and other units only a dozen of
healthy soldiers remained, while diseased — expressing this as a
personal experience — did not leave their units and their arms
would be engaged in their combat functions as soon as fever
stopped” '8, He did not exclude his evidence on the fallen was
comrades and their ideals, “the scene experienced at Kajmakca-
lan after the end of the battle” '
nacity in motives and character and the resolution in accom-

, while the description of the te-

plishing the goal of regaining the freedom for their own country
and liberation of enslaved Serbs, the modesty of Serbian soldier,
the gusle-instrument transferring a “distant message”, he left for
Raoul Labry, the administrative officer of the French army, who
retreated with the Serbian army across Montenegro and Albania,
keeping a diary starting from March 1915. Todorovi¢ translated
and published an abstract from that diary 2.

1516 44 the social

Todorovi¢ pointed out in both his works
factors contributing to the outburst of infectious disease epidem-
ics. In the first case, they were military rules for choosing a
camping site, in the second case these are, among others, zoning
reasons: insanitary dwellings (e.g., absence of sewerage), their
proximity, both mutual and with the Serbian army troops; low
level of health organization reflected in the fact that the inhabi-
tants of those places at Moglen field were chronically untreated
malaria sufferers (“Locals are the main source of the infection,
mosquitoes are transmitters” '°; the professions of the people re-
quiring increased physical efforts — inhabitants were predomi-
nantly farmers, while soldiers were exposed to great efforts in
combats, especially during the summer months and in autumn,
when the number of diseased was increasing; lack of medical
and culture in general. The inclusion of social factors into the
consideration of the problem of epidemics of the infectious dis-
eases was not by accident for Dr. Todorovi¢. He pointed out
their importance also in his inaugural when taking over the De-
partment for infectious diseases at the newly founded Belgrade
Medical Faculty and when he was appointed the director of the
Infectious clinic in 1926. “Transfer of infectious diseases was
supported by a close contact of certain communities, especially
by movement of greater masses, like migrations or wars. War
luck was often determined by losses due to war infections and

until recently war infections were causing much greater losses
than combat weapons” 2" . He considered them to be so impor-
tant that in his famous textbook he explicitly stated that a con-
temporary physician may not lose sight of the “influence of so-
cial factors on the emergence of acute infectious diseases”. He
rated among those factors “various customs, superstitions, hab-

LR LIS

its”, “profession of the diseased” that “often gives the reason for

infection and for the disease” ® 1%, «

social position” that had an
“undeniable influence to the outbreak of certain infectious dis-
eases. Some of them occured more often among the poor, other
ones among the wealthy. Certain diseases were rare among vil-
lage people, more often among citizens. Homeless people and
people without a profession, without the most required condi-
tions for a sanitary life, more often went down due to acute in-
fectious diseases than other people. People that did not pay
enough attention to body cleanliness, changing clothes and bed-
ding, and people that came in contact with such people, were
more exposed to the danger of getting infected and going down
with various infections, transmitted by lice, fleas, bedbugs and
other insects (Typhus exanthematicus, Typhus recurrencsand
others)” 815 With such attitudes, Dr. Kosta Todorovié is cer-
tainly the founder of medical sociology (sociology of health and
disease) with us, significantly before this discipline is consid-
ered to be established in the world. He was among the first who
noticed and clearly showed the influence of social factors on the
health of and illness in people **.

From the infantry regiment “Hajduk Veljko”, Dr. Kosta
Todorovi¢ was transferred to the Central Military Laboratory in
Thessaloniki, managed by Dr. Hirszfeld. Namely, the decision
was to make a central laboratory at the level of the complete
military medical corps, then one within each army. However, it
was necessary to provide staff for their functioning. Therefore,
Dr. Todorovi¢ was transferred to the Central Military Labora-
tory. Dr. Hirszfeld evidenced that. “We decided, together, mili-
tary medical chief Colonel Stajic and me, to educate Serbian
bacteriological staff and add a laboratory to each army... Colo-
nel Staji¢ told me that he had met a young physician who was
studying tropical medicine while sitting in a trench during bom-
barding. — ‘Colonel, that is our man, send him to me, please’ — It
was Doctor Kosta Todorovié¢” **. In the foreword of the Serbian
edition of Hirszfeld’s book “The Story of One Life”, writing
about his war medical teacher, Dr. Todorovi¢ summarized the
results that this laboratory, in extremely improvised conditions,
owing to Hirszfeld’s “talent for improvisations” (Todorovi¢),
acquired in the production of anti-typhoid-paratyphoid vaccine,
which Dr. Hirszfeld tested firstly on himself, then on his associ-
ates and finally on soldiers. “This vaccine was used on 100,000
Serbian soldiers at Thessaloniki front and successfully protected
them from enteric typhoid and paratyphoid. The result was that
Serbian army returned to the homeland after the end of the First
World War without single typhoid and paratyphoid diseased
among the vaccinated soldiers” ' %, There is no need to point
out how big success it was, especially considering that in Serbia,
according to Todorovi¢, during the winter 1914 and spring 1915
between 500 and 600 thousand people went down with Typhus
exanthematicus. “Serbia met the World War completely military
and medically unprepared... Typhus exanthematicus soon joined
the war misery. The more we were approaching Valjevo, once
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progressive and festive small town, the more often we could see
the great misery... There was no house without a diseased in the
town (Lazarevac, author’s remark). Apart from measles, whoop-
ing cough, scarlatina, diphtheria, Typhus recurrens and enteric
typhoid, the Typhus exanthematicus had the greatest number of
diseased. Indescribable fear spreaded around, especially when
frantic diseased in delirium started to run away and attack. A
poor man from Podrinje, in his delirium, jumped into a well in
open sight of haggard refugees... One artillery sergeant, lying
with complete armament in the coffee house ‘Plow’, swept out
to the railway station, started to throw bombs around, believing
that he was in a combat with the enemy, until his power failed
and one activated bomb exploded in his hand, pacifying this ser-
geant-fighter for good... The diseased were lying densely in a
room of the Bank of Pozarevac, almost one across another.
While one of them was easing himself at the door and could not
find his bed like he was lost, there were dying people in the
room. In a dark corner, a candle was fuming in the hand of a
diseased dressed in new farmer’s clothes, with a new belt, his
hands folded on his chest. He and his parents were expecting the
last moment. Death was salvation” 2°. Todorovié¢ indicated that
in the Danube horse regiment of the I call, with the aim to sup-
press the epidemic of the Typhus exanthematicus, “it seemed”
that “Serbian barrel” for disinfection had been designed, “even
before Hunter” °. In explanation of spreading epidemic of Ty-
phus exanthematicus also, Todorovi¢ insisted on social factors.
“Progress of enemy army, movement of great military masses
and refugees were convenient for spreading epidemic... Huge
traffic, inevitable during the war, contributed to spreading of
Typhus exanthematicus even to the most outlandish regions and
entangling the whole country” *®. Contemporary physicians add
to these factors also the fact that Serbia, after the Balkan wars,
extended to regions of Sandzak around Novi Pazar, Kosovo and
Metohija and Macedonia, endemic seats of Typhus exanthe-
maticus at the period 27, which also represented a confirmation
of findings about the influence of social (political) factors on
spreading epidemics, especially. However, regarding the sup-
pression of epidemics, Todorovi¢ indicated the importance of
creativity, innovation and the ability for improvisation, due to
which individuals gifted with these abilities, in almost impossi-
ble conditions, managed to save many lives. One of the most
skilled people was Todorovi¢’s chief at that period, Dr. Hir-
szfeld, who not only managed to make a successful antityphoid-
paratyphoid vaccine in an improvised laboratory, but he also dis-
covered the bacillus of paratyphoid C later named after him, and
achieved a great success in the field of transfusion medicine on the
basis of the immunobiological research of blood types with different
nations, contributing to the successful implementation of blood
transfusion in the Serbian army with a control of blood types of do-
nors and recipients. His findings in the field of transfusion medicine
regarding the “implementation of serological methods in studying

human races” were the most significant ',

Civil physician, founder of Yugoslav infectious disease,
professor, academician, scientist

After the end of the First World War, Dr. Kosta Todorovié¢
remained in active military service until 1924, when he resigned

Suvakovi¢ VU, et al. Vojnosanit Pregl 2019; 76(6): 653—660.

and left for specialization in infectious diseases to Paris hospital
“Claude Bernard”, and to attend a bacteriological-epidemiological
course at the Pasteur Institute in Paris.

After finished specialization in infectious diseases, Kosta
Todorovi¢ was appointed an associate professor of acute infec-
tious diseases at the Faculty of Medicine in Belgrade and the di-
rector of the Infectious Diseases Clinic in 1926. Eight years lat-
er, he was appointed a full professor. In his paper “Nos recher-
ches et nos expériences dans la question du virus scarlatin” pre-
sented at the convention of French physicians at Montpellier in
1929, based on his own research of “blood, blood plasma, pha-
ryngeal mucus and urine of patients with scarlet fever, professor
Todorovi¢ pointed out that he could never raise a single visible
virus from that material nor to generate an experimental scarlet
fever with it. On the basis of his research, supported by the ex-
periments on humans, he claimed that there was no visible or
invisible germs in blood plasma, but only toxins” 2. These find-
ings confirmed the etio-pathogenesis of scarlatina based on toxic
nature of this disease, with pathogenic hemolytic streptococcus
taking “place of the main etiologic factor for scarlatina”*°. This
verified the results of previous researches of the disease, espe-
cially of the so-called “American school” guided by the Dick
couple. Since then, this issue was considered to be solved, bring-
ing to Dr. Todorovi¢ an international scientific affirmation. Pro-
fessor Todorovi¢, probably due to his war experience, dedicated
a great part of his scientific career to the researches of typhoid
and paratyphoid diseases, publishing more than 30 scientific
works. “The referred matter was elaborated studiously and
documentary, during a series of years, from all aspects, making,
we may say, a world contribution to the research of typhoid dis-
eases” " During the Second World War, when he was made
available both as the professor of the Faculty of Medicine in
Belgrade and as the physician at the Infectious Diseases Clinic,
defending his ethics and patriotic feelings, he refused to sign the
disgraceful “Appeal to Serbian People” organized by the minis-
ter of education Velibor Joni¢ in collaborating government of
Nedi¢, but he accepted to go to Bajina Basta in May 1942 and
face the epidemic of Typhus exanthematicus and enteric typhoid
there caused by the surge of refugees from Bosnia, Kosovo and
other regions of occupied Yugoslavia to that small place in the
Western Serbia *!. After the end of the Second World War, al-
though he was not a member of the party, the academician To-
dorovi¢ continued to be the director of the Infectious Diseases
Clinic until his retirement in 1957. Just after the liberation, he
was also the rector of the Great Medical School (1950-1951),
then the chief of the Department of Internal Medicine (1951—
1957). His professional reputation with all physicians surely
contributed to his election, especially internists, electing him
also the president of the Internist Association of Yugoslavia
(1956) *2. According to the social-political system of the period,
party organizations and their representatives were giving charac-
teristics about everyone, therefore about the academician To-
dorovi¢. As a historical source, these surely must be taken with a
certain reserve, regarding the significant ideological-party posi-
tion from which these were given, especially for nonmembers as
professor Todorovi¢ was. However, we consider justified to cite
some of the statements, not only for the purpose of understand-
ing the personality and for the purpose of actions of this acade-
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mician, who rose the Yugoslav infectious diseases to such sig-
nificance that his students with good reason declared the whole
period of his practice as the “medical epoch of Kosta Todorovi¢
in this country. He became a living medical legend, the legend

33 “The most famous

of knowledge and the legend of humanity
physician in Yugoslavia in the 20" century certainly was and
remained Dr. Kosta Todorovi¢” ''. We mention abstracts from
these characteristics in order to enable a reader in the present pe-
riod to make conclusions about the social context after the end
of the Second World War in the socialist Yugoslavia, where the
scientist and physician of such a format successfully performed
his job. In one of them, it was stated, among other things: “He is
an expert. The best clinician with huge experience and knowl-
edge. He is the professor and the physician with the greatest
reputation of all the physicians of the PR Serbia”**. In another:
“He is the best expert on infectious diseases in our country” >,
Although the characteristics were very positive, in the later it
animadverted that “one of his very serious oversight was that he
did not gather around him a suitable staff, nor did he create his
school at the clinic. At the clinic, there was no unity of method
and work, both in practice and in teaching... he often takes care
not to antagonize, acts opportunistically, often in the Depart-
ment and in the Faculty Council”®. The “serious oversight”
from this characteristic was denied by the time, since after him and
just because of him, which we mentioned at the beginning of this
paper, a constellation of experts remained, who had the most impor-
tant place in the Yugoslav infectious diseases and successfully
struggled with the most complex problems, like caring for diseased
from highly contagious diseases, e.g., smallpox. Great number of
them remained devoted personnally, proudly considering him to be
their teacher. His patriotism was determined in both notes, it was es-
tablished that he had never been politically active and only one po-
litical attitude was mentioned, which we may understand to be
literal since it was mentioned in the direct speech. Regarding the
Resolution of Cominform, the academician stated that it was
“misfortune of our nations” **.

Streptomycin was discovered in these years and the aca-
demician Todorovi¢ ventured to its therapeutic implementation,
publishing a series of works on that subject, “making solid
foundations for the therapy of tuberculous meningitis with
us” *°, but obliged also the world medical science. The World
Health Organization (WHO) helped him with that, “placing at
his disposal great quantities of streptomycin, the medication that
was lacking at that time, for the research and scientific experi-
ments. The trust shown to a Serbian scientist by the highest
medical forum was a great recognition for our young medical
science” 2. Besides, he was dealing also with other forms of in-
fectious meningitis, and the results published in the works about
meningoencephalitis had a consequence that in 1960, the Ciba
Foundation from London organized in his honor a scientific
gathering, where the works about this disease were presented
from various countries of the world *°.

According to the evidence of his students, “working day of
professor Todorovic¢ lasted at least 12 to 14 hours. The job was
very extensive, starting from every day the examinations of se-
riously diseased, always very patiently and very precisely. On
the way, he never refused to examine someone and to give ad-
vice, regardless the social status; a minister had no privileges, a

beggar was never rejected. Only a more serious disease had an
advantage in the effort and exertion to get help” '2. However,
those efforts must not be assigned to the “notorious enthusiasm
and partly fanaticism”. He was “accomplishing even the impos-
sible because he was an excellent organizer, who subordinated
everything to the treatment of diseased” '>, with good mental
and physical health even in the old age. As an influential factor
to origination and maintenance of such a zeal, it surely should
be considered that “his obligations of a military physician in war

implied superhuman efforts” ',

Humanist

He died in his 88th year, in 1975. At that time, he was ac-
tively working on the organization of celebrating the half of a
century from the foundation of the Infectious Diseases Clinic,
which bears his famous name since then.

Academician Kosta Todorovi¢ was trying to solve by him-
self some issues from his life and work that he considered im-
portant. One of the facts is his direct report about the influence
of the army to his life and work ''. Secondly, it is the explana-
tion of how he had determined to deal with infectious diseases.

“Actually, I opted for infectious diseases in wars” '

, referring to
the epidemic of Typhus exanthematicus during the First Balkan
War, when he himself went down with this dangerous national
plague. Todorovi¢ mentioned the epidemic of cholera in
Rrashbull camp as “one of the crucial moments” in his interest
for infectious diseases, while he was definitely determined to
study these diseases. He said: “at the Thessaloniki front. I en-
countered an unbelievable epidemic of malaria” ''. Thirdly, it is
his definition of a diseased “It is a miserable, helpless man ex-
pecting... help” '!. Fourthly, he discovered the ideal organization
of a clinic at the Paris Clinic Claude Bernard. “I was with the
famous expert for infectious diseases professor Tessier, I saw
what they were doing and what importance they were giving to
scientific research. Everything at professor Tessier’s clinic was
so organized to be for the benefit of a diseased” ''. Todorovié
found his personal model at scientific researches in Dr. Ludwik
Hirszfeld, who “was accessing the scientific work with such an
enthusiasm that was able to inspire others”''. On his behalf,
Hirszfeld recorded that from all of his Thessaloniki students “for
me Kosta was my favorite student, not only because of his ex-
traordinary ability but also because of the enthusiasm and vir-
tues of his character”**. Dr. Kosta Todorovi¢ insisted very
much on the general education of a physician and his general
culture that “had to be an inherent part of the personality of a
contemporary physician” !!. Therefore, his companionship with
respectable writers like Ivo Andric is no wonder, but also the
friendship with his “war buddy”, Prince Djordje Karadjordjevi¢,
who often visited him at the Infectious Disease Clinic. The sev-
enth is the belief of Todorovi¢ regarding the relationship physi-
cian-patient: “a physician must get close to a patient so that he is
sure that you are his friend and not a clerk that approached him
to feel his pulse and ask if he had a temperature. If a patient has
no confidence in his physician, everything goes much harder” .
“We are here for patients; they are not here for us. Therefore,
treat them like everyone of them is your child, mother, father,
sister, brother”, he was advising — we would say a moral impera-
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tive — his students and younger colleagues, were not allowed to
awake a sleeping patient during his examinations, “because pa-
tient’s sleep is more important than any examination, which we

can do later” V7.

Conclusion

The love for the country, libertinism and praxis patriotism
were among the motives on which the academician Todorovi¢
insisted the most. He was a Serbian physician and Yugoslav pa-
triot in the literal sense of the words. Reasons that predestined
him for the professional military service were just those that we
mentioned in the previous conclusion, while the reasons that
predestined him to study medicine might be found in a deep es-
tablishment in the social environment from where he emanated
and in his wish to be of general social service to his nation. His
dealing with infectious diseases was connected with the deter-
mination to face the most serious diseases, and in that way, to
serve the nation to which he belonged, which he clearly ex-
plained in the manner as presented in the paper. Just the sense of
understanding the consequences of poverty and ignorance, un-
derstanding the greatness of the suffering of the Serbian nation,
not only in war but also in the period under occupation, his abil-
ity to recognize that as the factor of influence to development of
diseases in people, resulted in the scientific contribution, not on-
ly in the field of the basic science that he was interested in — the
infectious diseases but also in the field of the sociology of health
and illness, and finally, in the field of the history of medicine,

especially in the history of the Serbian military medical corps,
leaving the valuable evidence on various infectious diseases and
his medical experience of them during the Balkan wars and dur-
ing the First World War. The fact that he was the founder and
the president of the Association of Recipients of the Albanian
Commemorative Medal 1915-1916, whose goals were taking
care and improvement of the social position of old warriors-
heroes, his fellow-soldiers, and then cherishing the memory of
their past and glorious history of the Serbian army, all that is the
best evidence about how much he insisted on his fellow soldiers
and the memory of those who gave their lives for the freedom of
the Homeland as well as on heritage of the historical truth about
their unprecedented heroism. The highest ideal of the academi-
cian Todorovi¢ was to help a man with a desease. In that sense,
one may say that an innate humanism was on the pedestal of his
values which was leading him throughout his life and work.
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INSTRUCTIONS TO THE AUTHORS

The Vojnosanitetski pregled (VSP) is an Open Access Journal
All articles can be downloaded free from the web-site
(http://www.vma.mod.gov.rs/sr/vojnosanitetski-pregled) with the use of li-
cense: the Creative Commons — Attribution-ShareAlike (CC BY-SA)
(http://creativecommons.org/licenses/by-as/4.0/).

The VSP publishes only papers not published before, nor submitted to any
other journals, in the order determined by the Editorial Board. Any attempted
plagiarism or self-plagiarism will be punished. When submitting a paper to
the VSP electronic editing system (http:/aseestant.ceon.rs/index.php), the
following should be enclosed: a statement on meeting any technical require-
ments, a statement signed by all the authors that the paper on the whole
and/or partly has not been submitted nor accepted for publication elsewhere,
a statement specifying the actual contribution of each author, no conflict of
interest statement that make them responsible for meeting any requirements
set. What follows subsequently is the acceptance of a paper for further editing
procedure. The manuscripts submitted to the VSP pass in-house and external
peer review. All authors pay “Article Processing Charge” for coverage all ed-
iting and publishing expenses. Domestic authors pay 5,000 RSD, and those
from aboard 150 euros. The editing and publishing fee is required for sub-
stantive editing, facts and references validations, copy editing, and publishing
online and in print by editorial staff of the Journal. No additional fees, other
than stated above, are required even if an author who already paid the fee
would have more articles accepted for publishing in the year when fee was
paid. All authors who pay this fee may, if want, receive printed version of the
Journal in year when fee is payed. Please note that the payment of this charge
does not guarantee acceptance of the manuscript for publication and does not
influence the outcome of the review procedure. The requirement about pay-
ing “Article Processing Charge” does not apply to reviewers, members of the
Editorial Board and the Publisher’s Council of the Journal, young researchers
and students, as well as any of the subscribers of the Journal.

The VSP publishes: editorials, original articles, short communica-
tions, reviews/meta-analyses, case reports, medical history (general or
mlhtary) personal views, invited comments, letters to the editor, reports
from scientific meetings, book reviews, and ‘other. Original articles, short
communications, meta-analyses and case reports are published with ab-
stracts in both English and Serbian.

General review papers will be accepted by the Editorial Board only if
the authors prove themselves as the experts in the fields they write on by
citing not less than 5 self-citations.

Papers should be written on IBM-compatible PC, using 12 pt font, and
double spacing, with at least 4 cm left margin. Bold and italic letters should
be avoided as reserved for subtitles. Original articles, reviews, meta-analyses
and articles from medical history shoul(% not exceed 16 pages; current topics
10; case reports 6; short communications 5; letters to the editor and com-
ments 3,and repons on scientific meetings and book reviews 2.

All measurements should be reported in the metric system of the
International System of Units (SI), and the standard internationally
accepted terms (except for mmHg and °C).

MS Word for Windows (97, 2000, XP, 2003) is recommended for
word processing; other programs are to be used only exceptionally. 1l-
lustrations should be made using standard Windows programs, Micro-
soft Office (Excel, Word Graph). The use of colors and shading in
graphs should be avoided.

Papers should be prepared in accordance with the Vancouver Convention.

Papers are reviewed anonymously by at least two editors and/or in-
vited reviewers. Remarks and suggestions are sent to the author for final
composition. Galley proofs are sent to the corresponding author for final
agreement.

Preparation of manuscript

Parts of the manuscript are: Title page; Abstract with Key words; Text;
Acknowledgements (to the authors’ desire), References, Enclosures.

1. Title page

a) The title should be concise but informative, while subheadings
should be avoided;

b) Full names of the authors signed as follows: *, 1, £, §, [l, I, **, Tt o -

c¢) Exact names and places of department(s) and institution(s) of af-
filiation where the studies were performed, city and the state for any au-
thors, clearly marked by standard footnote signs;

d) Conclusion could be a separate chapter or the last paragraph of the
discussion;

e) Data on the corresponding author.
2. Abstract and key words

The second page should carry a structured abstract (250-300 words for
original articles and meta-analyses) with the title of the article. In short,
clear sentences the authors should write the Background/Aim, major
procedures — Methods (choice of subjects or laboratory animals; meth-
ods for observation and analysis), the obtained findings — Results (con-
crete data and their statistical significance), and the Conclusion.
It should emphasize new and important aspects of the study or observa-
tions. A structured abstract for case reports (up to 250 words) should
contain subtitles Introduction, Case report, Conclusion). Below the

abstract Key words should provide 3—10 key words or short phrases that
indicate the topic of the article.

3. Text

The text of the articles includes: Introduction, Methods, Results, and
Discussion. Long articles may need subheadmgs within some sections to
clarify their content.

Introduction. After the introductory notes, the aim of the article should be
stated in brief (the reasons for the study or observation), only significant data
from the literature, but not extensive, detailed consideratuion of the subject,
nor data or conclusions from the work being reported.

Methods. The selection of study or experimental subjects (patients or
experimental animals, including controls) should be clearly described.
The methods, apparatus (manufacturer's name and address in parenthe-
ses), and procedures should be identified in sufficient detail to allow
other workers to reproduce the results. Also, give references to estab-
lished methods, including statistical methods. Identlfy precisely all drugs
and chemicals used with generic name(s), dose(s), and route(s) of ad-
ministration. State the approval of the Ethnics Committee for the tests in
humans and animals.

Results should be presented in logical sequence in the text, tables and
illustrations. Emphasize or summarize only important observations.

Discussion is to emphasize the new and significant aspects of the
study and the conclusions that result from them. Relate the observations
to other relevant studies. Link the conclusions with the goals of the
study, but avoid unqualified statements and conclusions not completely
supported by your data.

References

References should be superscripted and numerated consecutively in the
order of their first mentioning within the text. All the authors should be
listed, but if there are more than 6 authors, give the first 6 followed by et
al. Do not use abstracts, secondary publications, oral communications, un-
published papers, official and classified documents. References to papers
accepted but not yet published should be cited as ”in press“. Information
from manuscripts not yet accepted should be cited as “unpublished data“.
Data from the Internet are cited with the date of citation.

Examples of references:

Jurhar-Pavlova M, Petlichkovski A, TrajkovD, Efinska-Mladenovska O,
Arsov T, Strezova A, et al. Influence of the elevated ambient temperature
on immunoglobulin G and immunoglobulin G subclasses in sera of Wis-
tar rats. Vojnosanit Pregl 2003; 60(6): 657-612.

DiMaio VJ. Forensic Pathology. 2nd ed. Boca Raton: CRC Press; 2001.

Blinder MA. Anemia and Transfusion Therapy. In: Ahya NS, Flood K,
Paranjothi S, editors. The Washington Manual of Medical Therapeutics, 30th
edition. Boston: Lippincot, Williams and Wilkins; 2001. p. 413-28.

Christensen S, Oppacher F. An analysis of Koza's computational effort
statistic for genetic programming. In: Foster JA, Lutton E, Miller J,
Ryan C, Tettamanzi AG, editors. Genetic programming. EuroGP 2002:
Proceedings of the Sth European Conference on Genetic Programming;
2002 Apr 3-5; Kinsdale, Ireland. Berlin: Springer; 2002. p. 182-91.

Abood S. Quality improvement initiative in nursing homes: the ANA
acts in an advisory role. Am J Nurs [serial on the Internet]. 2002 Jun
[cited 2002 Aug 12]; 102(6): [about 3 p.]. Available from:
http://www.nursingworld.org/AJN/2002/june/Wawatch.htm

Tables

Each table should be typed double-spaced 1,5 on a separate sheet,
numbered in the order of their first citation in the text in the upper right
corner and supplied with a brief title each. Explanatory notes are printed
under a table. Each table should be mentioned in the text. If data from
another source are used, acknowledge fully.

Illustrations

Any forms of graphic enclosures are considered to bi figures and
should be submitted as additional databases in the System of Assistent.
Letters, numbers, and symbols should be clear and uniform, of sufficient
size that when reduced for publication, each item will still be legible.
Each figure should have a label on its back indicating the number of the
figure, author's name, and top of the figure (Figure 1, Figure 2 and so
on). If a figure has been published, state the original source.

Legends for illustrations are typed on a separate page, with Arabic
numbers corresponding to the illustrations. If used to identify parts of
the illustrations, the symbols, arrows, numbers, or letters should be iden-
tified and explamed clearly in the legend Explam the method of staining
in photomicrographs.

Abbreviations and acronyms

Authors are encouraged to use abbreviations and acronyms in the
manuscript in the following manner: abbreviations and acronyms must
be defined the first time they are used in the text consistently throughout
the whole manuscript, tables, and graphics; abbreviations should be used
only for terms that appear more than three times in text; abbreviations
should be sparingly used.

An alphabetical list of all abbreviations used in the paper, followed by
their full definitions, should be provided on submission.

Detailed Instructions are available at the web site:
www.vma.mod.gov.rs/vsp
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UPUTSTVO AUTORIMA

Vojnosanitetski pregled (VSP) je dostupan u reZimu otvorenog pris-
tupa. Clanci objavljeni u ¢asopisu mogu se besplatno preuzeti sa sajta
Casopisa http://www.vma.mod.gov.rs/sr/ uz primenu licence Creative
Commons Autorstvo-Deliti pod istim uslovima (CC BY-SA)
(http://creativecommons.org/licenses/by-sa/4.0).

VSP objavljuje radove koji nisu ranije nigde objavljivani, niti preda-
ti za objavljivanje redosledom koji odreduje uredivacki odbor. Svaki
pokusSaj plagijarizma ili autoplagijarizma kaznjava se. Prilikom prijave
rada u sistem elektronskog uredivanja ,,Vojnosanitetskog pregle-
da“(http://aseestant.ceon.rs/index.php) neophodno je priloziti izjavu da su
ispunjeni svi postavljeni tehnicki zahtevi ukljucujuci i izjavu koju potpisuju
svi autori da rad nije ranije ni u celini, niti delimiCno objavljen niti prihvacen
za Stampanje u drugom casopisu. Izjavu o pojedinaénom doprinosu svakog
od autora rada potpisanu od svih autora, treba skenirati i poslati uz rad kao
dopunsku datoteku. Takode, autori su obavezni da dostave i potpisanu izjavu
o nepostojanju sukoba interesa ¢ime postaju odgovorni za ispunjavanje svih
postavljenih uslova. Ovome sledi odluka o prihvatanju za dalji uredivacki po-
stupak. Rukopisi pristigli u Redakciju ¢asopisa podlezu internoj i eksternoj
recenziji. Svi autori duzni su da plate “Article Processing Charge” za pokrice
troSkova jeziCke, strune i tehnicke obrade rukopisa, kao i njegovog objavlji-
vanja. Domaci autori placaju iznos od 5 000 dinara, a inostrani 150 eura.
Dodatna placanja nisu predvidena ¢ak i u slucaju da autor koji je veé pret-
hodno platio traZeni iznos, ima vi$e prihvacenih radova za objavljivanje u
godini u kojoj je izvrsio uplatu Svi autori koji su platili “Article Processing
Charge” mogu, ukoliko Zele, dobijati Stampanu verziju ¢asopisa tokom godi-
ne u kojoj je izvrSena uplata. Placanje ovog iznosa ne garantuje prihvatanje
rukopisa za objavljivanje i ne utice na ishod recenzije.

Od obaveze placanja pokri¢a navedenih troSkova oslobodeni su recenzenti,
¢lanovi Uredivackog odbora i Izdavackog saveta VSP, studenti i mladi istra-
zivaci, kao i pretplatnici Casopisa.

U VSP-u se objavljuju uvednici, originalni ¢lanci, prethodna ili
kratka saopStenja, revijski radovi tipa opSteg pregleda (uz uslov da
autori navodenjem najmanje 5 autocitata potvrde da su eksperti u oblasti
o kojoj pisu), aktuelne teme, metaanalize, kazuistika, seminar prak-
ticnog lekara, Clanci iz istorije medicine, li¢ni stavovi, naruceni ko-
mentari, pisma uredniStvu, izvestaji sa naucnih i stru¢nih skupova, pri-
kazi knjlga i drugi prilozi. Radovi tipa originalnih ¢lanaka, prethodnih ili
kratkih saopStenja, metaanalize i kazuistike objavljuju se uz apstrakte
na srpskom i engleskom jeziku.

Rukopis se piSe sa proredom 1,5 sa levom marginom od 4 em. Koristi-
ti font veliCine 12, a nacelno izbegavati upotrebu bold i italic slova, koja
su rezervisana za podnaslove. Originalni ¢lanci, opsti pregledi i metaanali-
ze i ¢lanci iz istorije medicine ne smeju prelazm 16 stranica (bez priloga);
aktuelne teme — deset, seminar prakticnog lekara — osam, kazuistika — Sest,
prethodna saopstenja — pet, a komentari 1 pisma uredniku — tri, izvestaji sa
skupova i prikazi knjiga — dve stranice.

U celom radu obavezno je koris¢enje medunarodnog sistema mera
(SI) i standardnih medunarodno prihvaéenih termina (sem mm Hg i °C).

Za obradu teksta koristiti program Word for Windows verzije 97,
2000, XP ili 2003. Za izradu grafickih priloga koristiti standardne gra-
ficke programe za Windows, pozeljno iz programskog paketa Micro-
soft Office (Excel, Word Graph). Kod kompjuterske izrade grafika
izbegavati upotrebu boja i sen¢enja pozadine.

Radovi se pripremaju u skladu sa Vankuverskim dogovorom.

Prispeli radovi kao anonimni podlezu uredivackoj obradi i recenziji
najmanje dva urednika/recenzenta. Primedbe i sugestije uredni-
ka/recenzenata dostavljaju se autoru radi konacnog oblikovanja. Pre ob-
jave, rad se upucuje autoru odredenom za korespodenciju na konaénu
saglasnost.

Priprema rada

Delovi rada su: naslovna strana, apstrakt sa kljuénim re¢ima,
tekst rada, zahvalnost (po Zzelji), literatura, prilozi.

1. Naslovna strana

a) Pozeljno je da naslov bude kratak, jasan i informativan i da odgovara
sadrzaju, podnaslove izbegavati.

b) Ispisuju se puna imena i prezimena autora sa oznakama redom: *, f,
L&Y

¢) Navode se puni nazivi ustanove i organizacijske jedinice u kojima je
rad obavljen mesta i drzave za svakog autora, koristeci standardne znake
za fusnote.

d) Zaklju¢ak moze da bude posebno poglavlje ili se iznosi u poslednjem
pasusu diskusije.

¢) Podaci o autoru za korespodenciju.
2. Apstrakt i kljucne reci

Na drugoj stranici nalazi se strukturisani apstrakt (250-300 reci za
originalne ¢lanke i meta-analize) sa naslovom rada. Kratkim receni-
cama na srpskom i engleskom jeziku iznosi se Uvod/Cilj rada, osnov-
ne procedure — Metode (izbor ispitanika ili laboratorijskih Zivotinja,
metode posmatranja i analize), glavni nalazi — Rezultati (konkretni
podaci i njihova statisticka znacajnost) i glavni Zakljucak. Naglasiti
nove i znacajne aspekte studije ili zapazanja. Strukturisani apstrakt za
kazuistiku (do 250 reci), sadrzi podnaslove Uvod, Prikaz bolesnika i

Zaklju€ak). Ispod apstrakta, ,,Klju¢ne reci“ sadrze 3—10 kljucnih reci
ili kratkih izraza koje ukazuju na sadrzinu ¢lanka.

3. Tekst ¢lanka

Tekst sadrzi sledeca poglavlja: uved, metode, rezultate i diskusiju.
Uvod. Posle uvodnih napomena, navesti cilj rada. Ukratko izneti razloge
za studiju ili posmatranje. Navesti samo vazne podatke iz literature a ne
opSirna razmatranja o predmetu rada, kao ni p()({)atke ili zakljucke iz rada
o kome se izveStava.

Metode. Jasno opisati izbor metoda posmatranja ili eksperimentnih
metoda (ispitanici ili eksperimentne zivotinje, ukljuéujué¢i kontrolne).
Identifikovati metode, aparaturu (ime i adresa proizvodaca u zagradi) i
proceduru, dovoljno detaljno da se drugim autorima omoguci reproduk-
cija rezultata. Navesti podatke iz literature za uhodane metode, ukljucu-
Jjuci i statisticke. Tacno identifikovati sve primenjene lekove i1 hemika-
lije, ukl]ucu]um generitko ime, doze i nacine davanja. Za ispitivanja na
ljudima i zivotinjama navesti saglasnost nadleznog etickog komiteta.

__Rezultate prikazati logi¢kim redosledom u tekstu, tabelama i ilustra-
cijama. U tekstu naglasiti ili sumirati samo znacajna zapazanja.

U diskusiji naglasiti nove i znacajne aspekte studije i izvedene za-
kljucke. Posmatranja dovesti u vezu sa drugim relevantnim studijama, u
nacelu iz poslednje tri godine, a samo izuzetno i starijim. Povezati za-
kljucke sa ciljevima rada, ali izbegavati nesumnjive tvrdnje i one za-
kljucke koje podaci iz rada ne podrzavaju u potpunosti.

Literatura

U radu literatura se citira kao superskript, a popisuje rednim broje-
vima pod kojima se citat pojavljuje u tekstu. Navode se svi autori, ali
ako broj prelazi Sest, navodi se prvih Sest i et al. Svi podaci o citiranoj
literaturi moraju biti taéni. Literatura se u celini citira na engleskom
Jeziku, a iza naslova se navodi jezik ¢lanka u zagradi. Ne prihvata se
citiranje apstrakata, sekundarnih publikacija, usmenih saopstenja,
neobjavljenih radova, sluzbenih i poverljivih dokumenata. Radovi koji
su pr1hvacen1 za Stampu, ali jo§ nisu objavljeni, navode se uz dodatak
,,u Stampi“. Rukopisi koji su predati, ali jo§ nisu prihvaceni za Stampu,
u tekstu se citiraju kao ,,neobjavljeni podaci“ (u zagradi). Podaci sa
Interneta citiraju se uz navodenje datuma pristupa tim podacima.

Primeri referenci:

Durovi¢c BM. Endothelial trauma in the surgery of cataract. Vojnosanit
Pregl 2004; 61(5): 491-7. (Serbian)

Balint B. From the haemotherapy to the haemomodulation. Beograd:
Zavod za udzbenike i nastavna sredstva; 2001. (Serbian)

Miadenovié T, Kandolf L, Mijuskovi¢ ZP. Lasers in dermatology. In:
Karadagli¢ b, editor. Dermatology. Beograd: Vojnoizdavacki zavod &
Verzal Press; 2000. p. 1437-49. (Serbian)

Christensen S, Oppacher F. An analysis of Koza's computational ef-
fort statistic for genetic programming. In: Foster JA, Lutton E, Miller J,
Ryan C, Tettamanzi AG, editors. Genetic programming. EuroGP 2002:
Proceedings of the 5th European Conference on Genetic Programming;
2002 Apr 3-5; Kinsdale, Ireland. Berlin: Springer; 2002. p. 182-91.

Abood S. Quality improvement initiative in nursing homes: the ANA
acts in an advisory role. Am J Nurs [serial on the Internet]. 2002 Jun [cited
2002 Aug 12]; 102(6): [about 3 p.]. Available from:
http://www.nursingworld.org/AJN/2002/june/Wawatch.htm

Tabele

Sve tabele pripremaju se sa proredom 1,5 na posebnom listu. Obelezavaju
se arapskim brojevima, redosledom pOJavljlvanJa u desnom uglu (Tabela 1),
a svakoj se daje kratak naslov. Objasnjenja se daju u fus-noti, ne u zaglavlju.
Svaka tabela mora da se pomene u tekstu. Ako se koriste tudi podaci, obave-
zno ih navesti kao i svaki drugi podatak iz literature.

Tlustracije

Slikama se zovu svi oblici grafickih priloga i predaju se kao dopunske dato-
teke u sistemu aseestant. Slova, brojevi 1 simboli treba da su jasni 1 ujednaceni,
a dovoljne veli¢ine da prilikom umanjivanja budu ¢itljivi. Slike treba da budu
jasne i obeleZene brojevima, onim redom kojim se navode u tekstu (SL 15 SL 2
itd.). Ukoliko je slika ve¢ negde objavljena, obavezno citirati izvor.

Legende za ilustracije pisati na posebnom listu, koriste¢i arapske brojeve.
Ukoliko se koriste simboli, strelice, brojevi ili slova za objaSnjavanje pojedi-
nog dela ilustracije, svaki pojedinacno treba objasniti u legendi. Za fp tomi-
krografije navesti metod bojenja i podatak o uvecanju.

Skracéenice i akronimi

Skracenice i akronimi u rukopisu treba da budu koriS¢eni na slede¢i nacin;
definisati skracenice i akronime pri njithovom prvom pojavljivanju u tekstu i
koristiti ih konzistentno kroz Citav. tekst, tabeﬁ: i slike; koristiti ih samo za
termine koji se pominju vise od tri puta u tekstu; da bi se olaksalo citaocu,
skracenice 1 aktinome treba $tedljivo koristiti.

Abecedni p 1’lﬁ(ls svih skracenica i akronima sa objaSnjenjima treba dosta-
viti pri predaji rukopisa.

Detaljno uputstvo moZe se dobiti u redakeiji ili na sajtu:
www.via.mod.gov.rs/vsp
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