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DIRECTIONS IN DIAGNOSIS, HEALTH RELATED QUALITY OF
LIFE AND THERAPY OF PROSTATE CANCER - CONTROVERSIES
IN URO-ONCOLOGY

CARLOS D. M. WINKLER, DAMIR PRLIC!, OLIVER PAVLOVIC' and ANTUN TUCAK

Department of Mineral Metabolism, Josip Juraj Strossmayer University, School of Medicine, Osijek,
Croatia, 'Department of Urology, Osijek University Hospital Centre, Osijek, Croatia

Currently, it is recommended that prostate cancer be detected by digital rectal palpation and prostate specific antigen
(PSA) elevation. TRUS coupled with ultrasound-guided biopsies might become the most appealing staging technique for
early diagnosed prostate cancer. To promote earlier diagnosis, better PSA thresholds need to be defined, with a clear free-
PSA threshold. This could be complemented by the use of nomograms and, in suspected cases, repeated biopsies, TRUS,
bone scans and new imaging techniques. Deferred therapy by means of active observation and alertness to start therapy
when signs of rapid progression occur may therefore be an alternative to active therapy in patients with low-risk localized
prostate cancer with life expectancy of 10 years or less. Radical prostatectomy was more effective than watchful waiting in
terms of cancer-specific survival benefit, when compared in a prospective randomized trial. Neoadjuvant hormonal therapy
has a nonsignificant impact on overall and progression free survival. In Europe, the focus is on biochemical recurrence after
curative treatment (nerve sparing radical prostatectomy and/or radiotherapy in low-, intermediate- and high-risk patients
with 72-78 Gy. In metastatic disease, adjuvant androgen deprivation is the treatment of choice. These are patients that
cannot be cured. Identification of intracellular androgen synthesis by prostate cancer cells has led to identification of new
targets, several novel strategies, third-generation drugs, inhibitors of androgen synthesis, more potent androgen receptor
antagonists. Castration-resistant prostate cancer remains dependent on androgens and signaling through androgen
receptor. Substantial pain reduction, improvement in PSA response and quality of life often make chemotherapy with
docetaxel for hormone refractory prostate cancer better choice than simple pain and complication treatment. The main
features of each condition and its management are summarized.
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INTRODUCTION

We would like to address reader’s attention to the pa-
per that defines in most cases the point of view of the
European Association of Urology (EAU) (1). We tried
to present an update of the most recent literature that
appeared in the last few years and hope to provide the
reader with a complex view of this complex field of
medical science. It was done in an effort to address
clinical challenges that confront the practicing urolo-
gist in the field of prostate cancer.

EPIDEMIOLOGY

According to Cooperberg et al. (2) and Corica and
Bostwick (3), the incidence of prostate cancer increas-
es with population age, reaching maximum prevalence
of 33% in those aged >70 years (4). Prostate cancer is
now the most commonly diagnosed malignancy in
men, accounting for approximately 2.6 million of can-
cers newly diagnosed in Europe annually. This disease
accounts for 11% of all male cancers in Europe (5) and
for 9% of all cancer deaths in the European Union (6).
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RISK OF PROSTATE CANCER AND ETIOLOGY

It has been observed for decades that more than one
member of the same family can be affected by pros-
tate cancer. Genetic basis and racial differences for this
disease are well established, but epidemiological sig-
nificance of familial factors is difficult to demonstrate
(7). Some environmental factor cannot be ruled out ei-
ther, insofar as many members of the same family may
be exposed to the same risk factor, not recognizable in
most cases. There was a higher risk with the increasing
number of family members affected (8). Men with 2
or 3 first-degree relatives with prostate cancer had a
5- and 11-fold greater risk of developing the disease,
respectively (9). Carter et al. (10) report that inherited
prostate cancer should be suspected in men with the
disease onset before 55 years of age or in males with 2
or more affected relatives.

CLASSIFICATION

The International Union Against Cancer (UICC) 2002
Tumor, Node, Metastases (TNM) classification is used
for staging (11). There are several systems of tumor
grade classification. Gleason’s system is most common-
ly used for grading of prostate adenocarcinoma (12).
Gleason grading system is based on the analysis of
various microscopic criteria of the tumor at low power
magnification, which are divided into 5 appearances
scored from 1 to 5. As the tumor does not have a uni-
form appearance, this system takes into account the
two most extensive appearances in terms of area (pri-
mary and secondary patterns). If the tumor contains
smaller areas of other appearances, they are not taken
into account in the final histological grade, even if one
of them corresponds to a more poorly differentiated
pattern. The histological grade is the sum of the two
histological patterns defined or twice the score of the
simple pattern detected. It is therefore scored from 2
to 10. To be counted, a pattern (grade) needs to occupy
more than 5% of the biopsy (core or operative speci-
men). Gleason’s system results in a histological score
that is closely correlated with patient survival (13).

SCREENING AND EARLY DETECTION

The demand for a routine preventive cancer checkup
is based on the oncologic principle that all diseases
have a better chance of cure if they are detected and
thus treated at an early stage (14). Population or mass
screening is defined as the examination of asymptom-
atic male (at risk). In addition, the principle also im-
plies that screening currently includes a study and is
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initiated by a screener. Contrary to this, early detec-
tion represents individual case findings. It is initiated
by the patient and/or his physician.

Reduction in mortality from prostate carcinoma var-
ies greatly worldwide across industrialized countries
(15). Screening for prostate cancer is based on the as-
sumption that it is a relevant public health concern.
Prospective, preferably population-based, random-
ized studies are still required. Two prospective studies
have been completed: the Prostate, Lung, Colorectal
and Ovary (PLCO) trial in the USA and the European
Randomized Screening for Prostate Cancer (ERSPC)
in Europe. The PLCO investigators found a higher in-
cidence of prostate carcinoma in the screening group
than in control group, but with the same rates of death
from the disease (16). The ERSPC investigators have
reported a higher incidence of prostate carcinoma in
the prostate specific antigen (PSA) based screening
group than in the non-screening group; however, men
undergoing screening had a lower rate of death from
prostate carcinoma (17).

Thus, it appears that PSA test could be recommended
for prostate carcinoma screening at the present. The
patient should first be informed about the potential
harms and benefits of screening. Undoubtedly, there
are as many prostate cancers now detected by PSA el-
evations without digital rectal abnormalities as there
are cancers detected through positive digital rectal ex-
amination (18).

DIAGNOSIS AND STAGING

Currently, it is recommended that a cancer must be de-
tected by digital rectal examination (DRE) and PSA el-
evation (19-21). Transrectal ultrasonography (TRUS)
coupled with ultrasound (US)-guided biopsies might
become the most appealing staging technique for early
diagnosed prostate cancer. To better characterize can-
cers by biopsy, investigators have explored enhanced
image guidance with magnetic resonance imaging
(MRTI); it may supplement but cannot replace system-
atic sampling techniques.

Thompson et al. (22) observed that many men may
harbor prostate cancer despite low PSA values, as
underscored by recent results from a US prevention
study. An important question concerning clinical
practice is that the free-to-total PSA ratio <20% and
PSA velocity >0.75 ng/mL/year have been accepted as
valid parameters that are associated with an increased
risk of prostate carcinoma (23). Up to now, 12,078
men undergoing prostate biopsy were followed-up in
a recent retrospective study. Threshold values of PSA
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and PSA velocity were identified to improve assess-
ment of prostate carcinoma risk in men beyond age 50
(24). Extensive studies showed the prevalence of pros-
tate carcinoma to be 4.4% and 14.2% in men aged <50
and >50, respectively. According to these data, a PSA
threshold level >2.5 ng/mL and PSA velocity thresh-
old level >0.60 ng/mL/year seem to be appropriate for
clinical practice.

The US-guided transrectal 18G core biopsy has been
generally accepted and has become a standard method
to obtain prostate tissue for histopathologic examina-
tion (25). According to several studies, it is possible
to reach a higher cancer detection rate in an extended
21-sample biopsy compared with the standard sextant
technique (26,27). In most of the studies, it was clearly
shown that the transition zone should not be the tar-
get area for the first set of prostate biopsies. An overall
accuracy of 2% cancer detection rate is to be expected
(28).

In the experience of the authors, if the first set of biop-
sies is negative, repeat biopsies can be recommended.
The second set of biopsies exhibit a detection rate of
10%-35% (29). It is known that high-grade prostatic
intraepithelial neoplasia (HGPIN) will suggest carci-
noma in as many as 50%-100% of prostates. Clinical
follow up and repeat biopsies are indicated (30).

PRIMARY TREATMENT OF PROSTATE
CANCER, EARLY PROSTATE CANCER
MANAGEMENT, SURGERY, RADIATION OR
ACTIVE SURVEILLANCE

Different urologists have their own special methods
for dealing with presumed localized prostate cancer
(radical prostatectomy). These additional methods in-
clude watchful waiting (31), and external and/or inter-
stitial radiation. An important thing is the absence of
metastases. When they are absent, any treatment that
completely removes or destroys the primary growth
will result in cure, and when metastases are present,
none is likely to do so. When making such decisions,
many physicians rely on nomograms based on preop-
erative biochemical markers and biopsies (32).

WATCHFUL WAITING AND ACTIVE
SURVEILLANCE

The efficacy of different types of treatment for local-
ized prostate cancer has come under question. While
radical prostatectomy and radiotherapy have been as-
sociated with low progression rates and high surviv-

al figures, it is well known that in many patients the
cause of death is not prostate cancer. There is therefore
a renewed interest in studying the natural history of
this disease to better appreciate to what extent active
forms of treatment may alter the outcome (33,34).

Deferred therapy by means of active observation (35)
and alertness to start therapy when signs of rapid pro-
gression occur (36) may therefore be an alternative to
active therapy in patients with low-risk localized pros-
tate cancer and life expectancy of 10 years or less (37).
Chodak et al. (33) and Albertsen et al. (34) observed
80%-90% cancer specific survival with deferred ther-
apy after 20-year follow-up. The excellent article by
Chodak et al. (33) describes the outcome in stage T1la
patients, with cancer-specific 10-year survival rate of
90%.

Classification of Gleason score, stage and PSA level
are mandatory to assess the risk of tumor progression
and ultimately death from prostate cancer. Results
observed in a series of patients showed that patients
with a PSA <10 ng/mL, biopsy Gleason score <6, stage
cT1c-cT2a, and life expectancy <10 years should be
managed expectantly.

The established therapeutic approaches for clinically
nonsignificant prostate cancer include watchful wait-
ing and active surveillance. The optimal treatment
strategy for a patient should provide long-term disease
control with minimal treatment-related morbidity and
maximal preservation of the quality of life.

Traditional conservative symptomatic management
with palliative intention, especially in elderly patients
with meaningful comorbidity, treatment options are
hormone therapy, palliative transurethral resection
(TUR-P), and palliative radiotherapy of bone metas-
tases.

In a pivot trial of radical prostatectomy versus obser-
vation watchful waiting (WW), investigators report
that some populations do not profit from radical pros-
tatectomy, as it could be an overtreatment (38). Other
investigators (SPCG-4-study) have reported reduction
of mortality associated with radical prostatectomy ver-
sus watchful waiting (WW) (39).

All authors reporting on deferred treatment for pre-
sumed localized prostate cancer (Nx-No, Mo) stage
T1a, well and moderately differentiated tumors with
life expectancy of >10 years, consider that re-evalua-
tion with PSA, TRUS and biopsies of the prostate rem-
nant is necessary.

Furthermore, there is a considerable rate of overdi-
agnosing tumors which would not be life threatening
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if left untreated. Therefore, treatment options such as
active surveillance with curative intention of prostate
cancer patients with long life expectancy have to be
considered. Only in selected patients with favorable
tumor characteristics may active surveillance be con-
sidered a good and relatively safe alternative option
(40).

INDICATIONS FOR RADICAL
PROSTATECTOMY

Objectives of radical prostatectomy

Patient selection for radical curative procedures plac-
es the urologist in a dilemma of attempting to main-
tain both the patient quality of life and the length of
survival (41). Radical prostatectomy for treatment of
prostate cancer can be performed by various tech-
niques using the retropubic, perineal or laparoscopic
approach (42-45). Current data would indicate that
nerve sparing radical prostatovesiculectomy is the
most effective way of dealing with adenocarcinoma of
the prostate, which is organ-confined within the ana-
tomic margins of the prostate gland. The experience
with radical prostatectomy was more effective than
watchful waiting in terms of cancer-specific survival
benefit when compared in a prospective randomized
trial (31).

Pelvic lymphadenectomy?

The addition of pelvic lymphadenectomy should al-
low the clinician to assess with greater accuracy the
possible presence of extended disease (46). Besides be-
ing a staging procedure, extended pelvic lymph node
dissection might be curative or at least beneficial in a
group of patients with limited lymph node metastases
(47). According to Partin nomograms (32), patients
with cT1c, PSA value <10 ng/mL and biopsy Gleason
score <6 have a low risk of metastatic disease in pelvic
lymph nodes, therefore additional advantage of re-
moving lymph nodes may not be necessary.

In patients with intermediate risk (cT2a, PSA value
10-20 ng/mL, biopsy Gleason score 7), or high risk
(>cT2b, PSA >20 ng/mL, biopsy Gleason score >8),
the presence of pelvic nodal metastases is increased.
The addition of extended lymphadenectomy is nec-
essary (46). Joniau et al. (49) report an incidence of
13%-27% of overstaging in patients with clinical T3
carcinoma.

Radical prostatectomy as mentioned above is indi-
cated in patients with organ confined prostate cancer,
consequently to stages of clinically localized prostate
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cancer. The goals are complete removal of the gland
seminal vesicles and pelvic nodes, while preserving
urinary continence and restoring erectile function in
good general health in patients with life expectancy of
10 years.

Surgery can be performed with advantages and disad-
vantages, either as open radical prostatectomy (RRP),
laparoscopic approach (LRP) or robotic prostatecto-
my (RALP) (50). RRP is associated with fewer rectal
injuries and pelvic extended lymphadenectomy can
easily be performed. LRP achieves a long learning
curve with less high costs compared with RALP. Less
blood loss, cancer control in lower-intermediate risk
patients, preservation of neurovascular bundle can
also be achieved using LRP/RALP (51).

Long-term cancer control has been reported in sever-
al large series with 10- to 15-year follow up. Freedom
from biochemical recurrence was 66% for ORP, 80%
for LRP and 72% for RALP in PT2 tumors.

Freedom from progression was 84% for ORP, 97% for
LRP and 97.5% for RALP in PT2 tumors. As with oth-
er forms of treatment, the probability of recurrence
after radical retropubic prostatectomy (ORP) or lapa-
roscopic radical prostatectomy (LRP) or robotic pros-
tatectomy (RALP) varies with the values of clinical and
pathologic risk factors. There are no published data on
prospective randomized studies (51-53). The average
complication rate varies from 2% to 22%/ORP and
from 2% to 17% LRP/RALP (54). Loss of urinary con-
trol is usually temporary, after 12 months 92% RALP
and 79% ORP (55). Erectile function after 12 months
achieved acceptable results after bilateral nerve spar-
ing surgery, 93.5%/RALP and 60.6%/ORP (56).

Radical prostatectomy is an effective form of therapy
for patients with clinically significant prostate cancer
with an acceptable level of morbidity. Although rare,
fatal complications do occur.

Experienced surgeons achieve acceptable results with
ORP, LRP and RALP. The influence of different sur-
gical techniques reveals similar pathologic and onco-
logic outcomes comparing RRP, LRP and RALP (57).

Results of treatment of clinical ¢T3 adenocarcinoma
of the prostate with radical prostatectomy are satisfac-
tory. Locally advanced disease can be treated success-
fully with radical prostatectomy, with a satisfactory
overall survival at 5, 10 and 15 years and cancer-spe-
cific survival of 95%, 90% and 79%, respectively (48).
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POSSIBLE BENEFICIAL EFFECT OF ADJUVANT
HORMONAL TREATMENT

Androgen deprivation after radical prostatectomy has
been controversially discussed. In the only published
prospective randomized study by the Eastern Coop-
erative Oncology Group (ECOG trial 3886) published
by Messing et al., patients treated with castration or
GnRH therapy after radical prostatectomy with nod-
al involvement have a significant survival advantage.
Hormonal treatment must be administered for two
years (59). Detailed investigation by the Early Prostate
Cancer Trialists Group shows that the progression free
survival is not evident in patients with prostate cancer
after standard therapy with additional 150 mg bicalut-
amide daily. They observed no impact on overall sur-
vival in patients with locally advanced prostatic car-
cinoma (60). Neoadjuvant hormonal therapy (NHT)
has been used to facilitate radical prostatectomy and
reduce the risk of leaving cancer behind. On the con-
trary, a review and meta-analysis found a nonsignifi-
cant impact on overall and progression free survival
(61).

RADIATION THERAPY AND EFFECT OF
ADDITIONAL HORMONAL THERAPY

External beam radiotherapy (EBRT), 3-dimensional
conformal RT (3D-CRT) and intensity modulated RT
(IMRT) improved 10-year PSA relapse free survival
(RES), i.e. 75.6 Gy 85% versus 70.2 Gy 58% (62). The
European Organization for Research and Treatment of
Cancer (EORTC trial 22863) reports the experiences
with androgen deprivation therapy (ADT) and EBRT.
The investigators demonstrated absolute survival out-
comes in patients treated with combined ADT and
EBRT compared with those treated with radiotherapy
alone (63).

D’Amico et al. report that adjuvant hormonal therapy
for two years is mandatory in patients undergoing ir-
radiation in the high-risk group (64). The Radiation
and Oncology Group (RTOG trial 85-31) report out-
comes in patients treated with radiotherapy combined
with adjuvant or delayed ADT. They observed better
overall survival at 5 years (76% vs. 71%) and 10 years
(53% vs. 38%) in the ADT combined with EBRT group
(65). A randomized trial demonstrated improved dis-
ease free survival outcomes in patients treated with
combined ADT and EBRT compared with conven-
tional radiotherapy alone. Radiotherapy (EBRT) is an
effective, noninvasive form of therapy for patients with
high-risk (T3-4, Gleason score 8-10 or PSA >20 ng/
mL) prostate cancer. Treatment with ADT and 74 Gy
for 6 months is standard for intermediate risk patients

(T2b-c or Gleason score 7 or PSA 10-20 ng/mL), and
for 24-36 months ADT for high-risk patients. ADT
combined with EBRT is not advised for patients with
low-stage disease (T1a-2a, Gleason score <7, PSA <10
ng/mL) (66).

The Radiation Therapy Oncology Group (RTOG)
92-02 enrolled patients with high-risk prostate can-
cer. They observed 11% improved overall survival in
patients treated for 26 months with ADT compared
to 4-month ADT therapy (67). In the RTOG 86-10
study, Roach et al. could established that neoadjuvant
concomitant and adjuvant hormonal therapy for 6 to
24-36 months in intermediate- and high-risk patients
undergoing irradiation improved biochemical dis-
ease-free survival (68).

The incidence of erectile dysfunction appears to be
related to vascular disruption. Treatment with erecto-
genic agents can result in response rates <70% (69).

BRACHYTHERAPY

The interest in intraprostatic implantation of radioac-
tive material revived in the second half of the 20™ centu-
ry. Transperineal brachytherapy was applied in growths
limited to the prostate (category stage cT1b-T2a NO,
MO, Gleason score <6) in cases of histologically prov-
en random biopsies. With good International Prostatic
Symptom Score (IPSS) with an initial PSA level <10 ng/
mL, <50% of biopsy cores involved with prostate cancer
on a gland volume of <50 cm’® is mandatory.

Cancer control after brachytherapy (seeds)

Freedom from biochemical recurrence rate was in the
range of 75%-100% at 5 years and 66%-88% at 8-13
years (68). PSA relapse free survival rate for low-, inter-
mediate- and high-risk patients was 82%, 70% and 48%
at 7 years (69). Brachytherapy combined with EBRT is
needed in the intermediate-risk patient group (70).

Complications and quality of life after low-dose
brachytherapy are associated with transient urinary
morbidity. Radiation induced urethritis, prostatitis,
urgency, dysuria and urinary retention are the most
common side effects. They gradually decline during
the next 3-6 months (71).

Erectile dysfunction was observed in 30%-40% of pa-
tients requiring erectogenic agents that resulted in ex-
cellent responses (72).

The use of brachytherapy is an effective noninvasive
form of therapy in patients with clinically significant
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prostate cancer, with an acceptable level of morbidity.
Relative contraindications include previous radiother-
apy and inflammatory bowel disease. Brachytherapy is
effective for selected patients with clinically confined
disease.

Primary treatment options for patients with low-
and high-risk factors and localized disease were
brachytherapy alone or brachytherapy combined with
EBRT.

Biochemical freedom from relapse after modern per-
manent low-dose rate brachytherapy (LDR-BT) seeds
in the low-risk group at 5 years was 70%-95% and at 10
years 65%-89%. However, patients from the interme-
diate- and high-risk groups experienced no favorable
results (73). EBRT is combined with high-dose-rate
brachytherapy (HDR-BT) in the intermediate- and
high-risk groups. Significant results were achieved
with combined treatment (74).

Transient urinary morbidity related to radiation-in-
duced urethritis or prostatitis accounts for the most
common side effects. Erectile dysfunction was ob-
served in 30%-40% of patients. These impairments in
the quality of life have been shown to gradually im-
prove with time.

RADIOTHERAPY AFTER PT3, PTX R1 - IMME-
DIATE OR DELAYED RADIOTHERAPY AFTER
RADICAL PROSTATECTOMY

The presence of positive margins after radical prosta-
tectomy correlates with detectable postoperative ele-
vation of PSA (75). Although the presence of elevated
PSA following radical prostatectomy denotes residual
disease, one has to reconcile the fact that only 7%-10%
of patients following radical prostatectomy will devel-
op clinical local recurrence (76,77). Results of this mo-
dality approach (immediate postoperative radiothera-
py) were presented in a randomized trial (78).

According to data presented by the Organization for
Research and Treatment of Cancer (EORTC trial,
22911), clinical or biological 5-year survival was sig-
nificantly improved (72.2% vs. 51.8%) in the immedi-
ate adjuvant radiotherapy group (60 Gy) to radiother-
apy delayed until local recurrence (70 Gy) in patients
after radical retropubic prostatectomy. The radiation
effect is limited. It was not seen that this treatment
modality improved metastase-free survival and carci-
noma specific survival in this group of patients. From
these data it is evident that immediate radiation ther-
apy should be the treatment of choice in cases with
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multifocal positive surgical margins and a Gleason
score >7, or in patients with a PSA level >0.1 ng/mL
one month after radical prostatectomy.

ALTERNATIVE THERAPEUTIC OPTIONS

Radical prostatectomy has remained the reference
standard treatment for localized prostate cancer. Sur-
gery of prostate cancer provides histologic evidence of
complete tumor removal, including margin status. The
lack of histologic proof of complete tumor ablation is
an inherited disadvantage of all ablative technologies.
However, with cryoablation, the ability to achieve re-
al-time ultrasound imaging of the iceball appears to
overcome this challenge. Besides external beam radi-
ation and/or brachytherapy, cryosurgical ablation of
the prostate (CSAP) and high-intensity focused ultra-
sound (HIFU) have recently become available alter-
native therapeutic modalities in cases with localized
prostate cancer (79).

The ideal patients for cryoablation (CSAP) are those
with organ-confined prostate cancer. Prostate volume
should be <40 mL, PSA serum levels <20 ng/mL and
biopsy Gleason score <7. Long-term follow up of 10
and 15 years is the final step needed to definitive-
ly determine the role of cryosurgical ablation in the
treatment of localized prostate cancer. In general, the
treatment population includes patients with life ex-
pectancy >10 years, therefore treatment options must
be discussed with patients.

Focal therapy is an alternative technique in the treat-
ment of prostate cancer

Considerable technological advances such as im-
proved biopsy and imaging techniques/multipara-
metric (MRT) magnetic resonance imaging have im-
proved the field of focal ablation. Several techniques
(HIFU, cryoablation) have a potential for focal abla-
tion of prostate cancer. Their use should be considered
as no standard option. HIFU can be performed as
primary whole gland treatment or salvage treatment
(lack of long-term oncology outcome, no better than
standard therapy) in patients with local recurrence
after external radiation therapy (RT) or seeds (BT).
Results and side effects have been acceptable but need
confirmation in prospective multicenter trials (79).

Cryoablation is a therapeutic option for selected pa-
tients with prostate cancer. It is indicated if there are
absolute or relative contraindications for radical pros-
tatectomy. In salvage cases for localized prostate can-
cer, cryoablation is therapy of choice (80). There is a
lack of multicenter randomized trials.
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MANAGEMENT OF ADVANCED PROSTATE
CANCER - PRIMARY HORMONAL THERAPY

Monotherapy

Seidenfeld et al. compared monotherapy with antian-
drogens versus medical (LHRH analogues) or surgical
castration or diethylbestrol in patients with locally ad-
vanced prostate cancer. The published data show that
the 2-year survival (150 mg/daily) versus medical or
surgical castration in locally advanced prostate was
better for castration patients. This study has confirmed
that monotherapy is not an alternative to castration
(82).

Iversen et al. addressed the question of monotherapy
with bicalutamide (150 mg/daily) versus medical or
surgical castration in locally advanced prostatic car-
cinoma patients with higher PSA levels. There was no
significant difference in overall survival. The use of
castration potentially contributes to decreased quality
of life with more underlying disorders such as osteo-
porosis and cardiovascular disease (83).

COMPLETE ANDROGEN BLOCKADE (CAB)

The most commonly used treatments are bilateral or-
chidectomy or medical castration using a luteinizing
hormone-releasing hormone (LH-RH) analogue, both
of which eliminate the androgens of gonadal origin.
These treatments can be used alone or in combination
with an antiandrogen, which inhibits the effect of an-
drogens by blocking the androgen receptor (combined
androgen blockade, CAB). The review of the available
data and cumulative meta-analysis of the leading in-
vestigators and clinical groups having studied the val-
ue of complete androgen blockade versus castration in
the treatment of advanced prostate cancer served as a
basis for extensive discussion. After 5-year follow up,
response results in favor of combination therapy were
published by the Prostate Cancer Trialists Collabora-
tive Group (PCTCG) from analysis of 8275 patients.
The study suggests improvement in survival and lower
mortality with combination treatment (84).

The International Prostate Cancer Study Group
(IPCSG) have reported late results (10 years) of a ran-
domized study comparing medical castration versus
CAB in advanced prostate cancer from analysis of
589 patients. Results of 10-year survival indicated that
there was a small, non-significant benefit in favor of
CAB flutamide plus LHRH analogue goserelin com-
pared with goserelin alone (85). There is no general
recommendation for CAB today, perhaps some pa-
tients may benefit from combination therapy (86).

INTERMITTENT ANDROGEN SUPPRESSION
(IAS)

No other treatment exists that equals or surpasses an-
drogen ablation in controlling the growth of prostate
cancer. Approximately 80% of prostate cancer patients
achieve symptomatic and objective responses follow-
ing androgen suppression, and serum PSA levels de-
crease in almost all patients. However, for reasons that
remain unknown, the cell death process induced by
androgen ablation by whatever means fails to elimi-
nate the entire malignant cell population (86) and
after a variable period of time averaging 24 months,
tumors inevitably recur with increasing serum PSA
levels and are characterized by androgen independent
growth. Experimental and early clinical experience
with intermittent androgen suppression (IAS) sug-
gests that the quality of life is improved and progres-
sion to androgen independence may be delayed using
reversible androgen suppression and PSA as a trigger
point. IAS may offer a ‘way out’ of the immediate ver-
sus delayed treatment controversy by balancing the
benefits of immediate androgen ablation with reduced
treatment-related side effects and expenses.

The effects of intermittent therapy have also been test-
ed in several phase II trials showing the efficacy of IAS
in metastatic disease. Available information about IAS
is still very limited. For intermittent versus continu-
ous therapy, the South West Oncology Group (SWOG
trial 9346) randomized 1134 men with stage D2 pros-
tate carcinoma. After 7-month induction with ADT,
PSA levels decreased to <4 ng/mL (87). Finally, PSA
reduction to <0.2 ng/mL,<4 ng/mL and >4 ng/mL was
identified as a significant prognostic factor with regard
to survival, achieving 75 months, 44 months and 13
months, respectively, and no significant differences
with regard to survival were seen between treatment
groups. Hormonal therapy must be administered
when PSA levels increase to 10 ng/mL (metastatic dis-
ease) and 4 ng/mL in patients with recurrent prostate
cancer.

In conclusion, IAS with PSA control three times a
month is at present widely offered to patients with
prostate carcinoma in various clinical settings. How-
ever, many aspects need to be clarified such as timing,
duration and type of treatment.

DELAYED OR IMMEDIATE HORMONAL THER-
APY (ADT)

In systemic therapy of advanced prostate cancer, a
form of hormonal therapy (ADT) is a standard. In pa-
tients with symptomatic prostate cancer with positive
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nodal disease and/or metastases T3-T4, PSA >25-50
ng/mL, or PSA doubling time <1 year, testosterone
lowering therapy is the treatment of choice. In addi-
tion, patients with T1b-T2b are candidates for palli-
ative therapy of symptoms. ADT is also indicated as
combined or neoadjuvant (radical prostatectomy)
therapy. ADT can be used in asymptomatic prostate
cancer with metastases.

Furthermore, patients consent is important concern-
ing toxicity, quality of life and prolonging free survival
(89).

Moul et al. describe their retrospective experience
with 1352 patients with biochemical recurrence af-
ter radical prostatectomy. In conclusion, immediate
hormonal therapy provided benefit in patients with
PSA <5 ng/mL only in cases with Gleason score 8-10
or PSA doubling time <12 months (90). Seiler et al.
have suggested that biochemical recurrence after pos-
itive lymph nodes and radical prostatectomy may be
possible. After 10-year follow up, overall survival was
75% in patients with one positive lymph node without
immediate adjuvant hormonal therapy. The investi-
gators concluded that patients with multiple positive
lymph nodes required immediate adjuvant hormonal
therapy. In addition, it was shown that immediate hor-
monal therapy administered at PSA levels >50 ng/mL
or PSA doubling time <12 months was associated with
increased overall survival (91). Mc Leod et al. could
not demonstrate the advantage of adjuvant hormonal
therapy with bicalutamide in patients with localized
disease without radical prostatectomy, in terms of in-
creased overall survival (85). Loblaw et al. report on
the results of a meta-analysis of 4 randomized stud-
ies. Patients treated with immediate hormonal therapy
showed decreased mortality without statistical signif-
icance (59).

Therefore, the use of delayed or immediate hormon-
al therapy in patients with no radical prostatectomy
is not recommended today. Therapy depends on PSA
value, PSA doubling time and Gleason score.

THE SIGNIFICANCE OF RISING PSA AFTER
TREATMENT WITH CURATIVE INTENT

While one can take comfort in falling PSA after radical
prostatectomy or irradiation of prostate cancer, rising
PSA is a cause for considerable concern (92), noting
that PSA levels of >0.2 ng/mL after radical prostatec-
tomy were related directly to biochemical recurrence
(recurrence of prostate cancer). The new definition of
irradiation failure can be specified as a rise of 2 ng/mL
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above the post-treatment PSA-nadir (lowest value).
Roach et al. (68) correlated it with recurrence in men
with clinically localized prostate cancer. In conclusion,
it is possible that distant dissemination may develop
following local failure. The existence or re- growth of
local residual disease in localized prostatic carcinoma
promotes and enhances spread of metastatic disease.

The probability of distant metastases is related to
tumor stage, tumor grade and PSA levels pre- and
post-treatment. The relapsing patients, however, were
those with short PSA doubling time, advanced stage,
unfavorable Gleason scale, and rapidly increasing PSA
level. Most of these patients would have a metastatic
disease. The PSA doubling time (>10-12 months) and
slow PSA increase correlate with local recurrence.

On the other hand, these patients may have benefited
from more vigorous initial treatment such as possibly
with radical prostatectomy, irradiation, or perhaps an-
drogen deprivation as an adjunct to irradiation. Bone
scintigraphy and computed tomography may be help-
ful and sensitive methods to detect a recurrence if se-
rum PSA level is >20 ng/mL, particularly when PSA
velocity is >2 ng/mL/year. Additionally, endorectal
MRI may be helpful for detecting a recurrence if PSA
level is >2 ng/mL.

Finally, new antibody radiolabelled scintigraphy and
PET techniques may provide more accurate infor-
mation for detecting recurrent or metastatic disease
of lymph nodes in the future. Thus, more studies are
needed to investigate or evaluate these options before
they can be recommended for routine use in clinical
practice (93).

TREATMENT OF CASTRATION-RESISTANT
PROSTATE CANCER (CRPQC)

An escape phenomenon occurs after an average of 24-
36 months under androgen suppression therapy by
surgical castration, LHRH, and steroidal or non-ste-
roidal antiandrogens (94). The majority of patients
with metastatic prostate cancer show PSA rising as a
sign of androgen-independent but still androgen-sen-
sitive tumor progression.

Castration-resistant prostate cancer (CRPC) is defined
by the European Association of Urology (EAU) as fol-
lows: testosterone levels (<50 ng/dL or <1.7 nmol/L);
three consecutive PSA rising values within 3 weeks,
with 2 PSA levels >50% over nadir; antiandrogen
withdrawal 4 weeks for flutamide, 6 weeks for bicalut-
amide; patients show PSA rising despite ADT; meta-
static cancer: >2 bone metastases or other location (1).
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At the present, our knowledge about treatment of cas-
tration-resistant prostate cancer has changed. The an-
tineoplastic approaches include second line hormonal
treatment (corticosteroids, inhibitors of the CYP17
enzyme, giving freedom from PSA recurrence for 4-8
months (89).

Ketoconazole, a nonspecific inhibitor of androgen
synthesis, showed clinical activity, however, high dos-
es are needed but are associated with significant side
effects (neurotoxicity, gastrointestinal intolerance and
liver toxicity). In addition, it is recommended to give
concomitant hydrocortisone to restore other steroid
hormones.

The identification of intracellular androgen synthesis
by prostate cancer cells has led to identification of new
targets. Several novel strategies such as inhibitor of
androgen synthesis (abiraterone) have shown that the
disease continues to progress also in the hormone re-
fractory stage. CRPC remains dependent on androgens
and signaling through the androgen receptor (95).

A randomized study has shown the usefulness of abi-
raterone plus prednisone compared to prednisone
alone. The benefits have been reported with 4.6 months
in significant overall survival, with mild or moderate
side effects with secondary mineralocorticoid excess,
i.e. fluid retention, hypokalemia and hypertension. It
is considered a new standard of care (96,97).

In conclusion, the European Association of Medical
Oncology ESMO has recommended the first- and sec-
ond line hormonal therapy approach for patients with
castration-resistant prostate cancer.

CHEMOTHERAPY

In practice, these patients suffer from a castration-re-
sistant symptomatic and metastatic prostate cancer. In
the case of localized or disseminated symptomatic me-
tastases, chemotherapy remains the best treatment op-
tion (99). Tannock et al. report their experience in the
first trial (TAX327 study) in patients with metastatic
hormone-resistant prostate cancer treated with mitox-
antrone and prednisone versus docetaxel plus predni-
sone. They compared docetaxel 75 mg/m? 3-weekly or
30 mg/m* weekly with prednisone 10 mg daily versus
standard arm of mitoxantrone 12 mg/m?* 3-weekly
with prednisone 10 mg daily. The most effective treat-
ment was the 3-weekly regimen, which produced sig-
nificant 24% improvement in overall patient survival.
They demonstrated median survival improvement of
2.4 months in comparison with the control arm (18.9
months vs. 17.4 months docetaxel vs. 16.5 months

mitoxantrone). There also were significant improve-
ments in pain (35% vs. 22%), PSA response (45 vs.
32%) and quality of life. The toxicity rates were mostly
hematologic in most cases (99). Petrylak et al. pub-
lished the second study from the South West Oncolo-
gy Group trial 99-16; they randomized 770 patients to
3-weekly docetaxel (60 mg/m?) in combination with
estramustine (280 mg daily 1-5) 3-weekly, compared
with mitoxantrone and prednisone. A similar result to
that seen with TAX327 was observed, with 23% im-
provement in survival. The median survival improve-
ment was about 2 months (18 months docetaxel vs. 16
months mitoxantrone; p=0.008) and 28% reduction in
the risk of death (100). These two reported docetaxel
based studies must be accepted as the standard of care
in patients with CRPC who might be considered for
chemotherapy. With a 3-weekly regimen based on
docetaxel, there was a statistically significant improve-
ment in the patient quality of life and prolongation of
survival by 2 months.

PALLIATIVE THERAPEUTIC OPTIONS -
RADIOTHERAPY, CORTISONE, ANALGESICS
AND ANTIVOMITING DRUGS

The action of radiotherapy, which is a local treatment,
is limited in the case of disseminated lesions and when
the origin of pain is difficult to determine. Patients
treated by this method are generally in the terminal
stage of the disease. Analgesia has been achieved in
a large number of cases but it is difficult to evaluate
its duration, as these patients often die soon after ir-
radiation, probably because of their already severely
impaired status.

Very good results have been published in the literature
with bisphosphonates to prevent skeletal complica-
tions (101).

We are left with nonspecific analgesia, which has pro-
gressed considerably over recent years. The treatment
of a patient with advanced disseminated metastases
involves simultaneous administration of high doses of
morphine and high doses of nonsteroidal, then steroi-
dal anti-inflammatory agents. Zoledronic acid dimin-
ished osteoclastic activity in most of the patients. As a
result of these advances, pain can be controlled in the
majority of patients.

The treatment of patients with symptomatic bone me-
tastases should involve a multimodal and interdisciplin-
ary approach

Bone metastases and skeletal related events (SRE) are
frequent complications in terminal stage. Special atten-
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tion should be paid to clinical signs of hypercalcemia,
chronic pain, and pathologic bone fractures. Treatment
approaches currently include oncologic and medical
therapy, pain therapy and radiation therapy (102).

In 70%-90% of patients, pain can be relieved by ad-
herence to the WHO cancer pain recommendations
(WHO I, non-opioid analgesics; WHO II and WHO
I11, opioid analgesics) (103). Other treatment options
are inhibitors of the Receptor Activator of Nuclear
Factor (RANKL) system.

One study showed good outcome comparing time
to first SRE, denosumab vs. zoledronate 27.7 vs.19.4
months (8 month benefit for the former) (104). Addi-
tional pain relief with radiotherapy (EBRT), radium 323
or strontium are other alternatives to be considered.

CONCLUSIONS

As an international community, urologists are not only
struggling with the dilemma of helping the patient de-
cide on an optimal treatment plan, but they also have
to deal with the uniqueness of their patient popula-
tion, the availability of technology, and the practice
bias of their colleagues. In the area of prostate cancer,
there are many clinical situations that have more than
one treatment option. The essential features of each
condition and its management are summarized.
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SAZETAK

SMJERNICE ZA DIJAGNOZU, ZDRAVSTVENIM STANJEM UVJETOVANU KVALITETU
ZIVOTA I TERAPIJU KARCINOMA PROSTATE - PROTURJECJA UROLOSKE ONKOLOGIJE

C.D. M.WINKLER, D. PRLIC!, O. PAVLOVIC!i A. TUCAK

Sveuciliste Josipa Jurja Strossmayera u Osijeku, Medicinski fakultet, Zavod za mineralni metabolizam, Osijek i
'Klinicki bolnicki centar Osijek, Zavod za urologiju, Osijek, Hrvatska

Za rano otkrivanje karcinoma prostate danas se preporuca provesti digitorektalnu palpaciju te pratiti poviSenje vrijednosti
antigena specificnog za prostatu (PSA). Transrektalna ultrasonografija (TRUS) zajedno s ultrazvuéno vodenim biopsijama
mogla bi postati najprihvatljivija tehnika utvrdivanja stadija za rano otkrivene karcinome prostate. Kako bi se postigla
ranija dijagnoza potrebno je bolje definirati grani¢ne vrijednosti za PSA s jasno iskazanom graniénom vrijednosti za
slobodni PSA. Tome bi se moglo pridodati i koriStenje nomograma te u suspektnim slu€ajevima ponovljenih biopsija,
TRUS-a, kostanih skeniranja i novih slikovnih tehnika u dijagnostici. Terapija s odgodom u kojoj se koriste metode
aktivne opservacije i spremnosti na zapocinjanje terapije ¢im se pojave znaci brze progresije bolesti mogla bi stoga biti
alternativa aktivnoj terapiji u bolesnika s lokaliziranim karcinomom prostate niskoga rizika, o¢ekivanoga zivotnog vijeka
deset godina ili manje. Prospektivna nasumicna istrazivanja pokazala su da je radikalna prostatektomija uc¢inkovitija nego
pracenje i ¢ekanje u pogledu doprinosa prezivljavanju kod bolesnika oboljelih od karcinoma. Neoadjuvantna hormonska
terapija nema znacajan utjecaj na cjelokupno prezivljenje, kao ni na prezivljenje bez progresije bolesti. U Europi je fokus
postavljen na biokemijski relaps bolesti nakon kurativhoga lije€enja (postedna radikalna prostatektomija i/ili radioterapija
kod bolesnika niskoga, umjerenoga i visokog rizika sa 72-78 Gy). Adjuvantna androgena deprivacija je terapija izbora kod
metastatskoga oblika bolesti, kod bolesnika koje nije moguce izlijeciti. Identifikacija unutarstani¢ne androgene sinteze koju
provode stanice karcinoma prostate dovela je do identifikacije novih ciljeva te do nekoliko novih strategija i lijekova tre¢e
generacije: inhibitora androgene sinteze, potentnijih antagonista androgenih receptora. Karcinom prostate rezistentan na
kastraciju ostaje ovisan o androgenima i signalizaciji putem androgenih receptora. Kemoterapija docetakselom u lije¢enju
refraktornog karcinoma prostate postize zna¢ajnije smanjenje boli, bolji odgovor PSA i bolju kvalitetu Zivota u usporedbi
s jednostavnim postupcima lije¢enja boli i komplikacija. Ovaj rad daje pregled klju¢nih obiljezja pojedinih bolesti te na¢ina
njihovog lije€enja.

Kljucne rijeci: karcinom prostate, lije€enje, operacijski postupak, kastracija, hormonska terapija, kemoterapija, radioterapija,
kvaliteta zivota
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ASSESSMENT OF MULTIPLE AREAS ON MAGNETIC RESONANCE
MIDSAGITTAL BRAIN IMAGES IN MULTIPLE SCLEROSIS
PATIENTS*

RENGIN KOSIFE, SULE AYDIN TURKOGLU!, ELIF SULTAN BOLAC! and EMINE DAGISTAN?

Abant Izzet Baysal University Medical Faculty, Department of Anatomy, 'Department of Neurology and
*Department of Radiology, Bolu, Turkey

The aim of the study was to compare the first and last magnetic resonance images (MRIs) in patients diagnosed with multiple
sclerosis (MS) with MRIs of normal subjects. We wanted to investigate the region initially involved in MS patients. In this
retrospective study, midsagittal plane was explored on brain MRIs taken at the time when MS diagnosis was established
and the last MRI was obtained following treatment for MS. Comparison was done between healthy subjects and patients
diagnosed with MS. The measures included the area of corpus callosum, cerebrum, cerebellum, pons, bulbus, fourth
ventricle and pituitary gland. As a result, while there was growth in the fourth ventricle area, there was shrinkage in the
other areas in MS patients. In women, the tissues involved at the beginning of the disease were pituitary gland, cerebrum
and bulbus, and in men corpus callosum and cerebrum. Atrophy was not time-dependent. Assessment of the correlation
between the Expanded Disability Status Scale (EDDS) and atrophy revealed an increase in EDDS (disease progression) to
be associated with a decrease in the area of cerebrum and corpus callosum in men, and an increase in the fourth ventricular
area in women. In conclusion, we demonstrated that pituitary gland atrophy develops in the early stage of MS, especially
in women. Additional studies are needed to investigate the phenomenon of early pituitary and bulbus atrophy in women
versus late atrophy of these tissues in men.

Key words: multiple sclerosis, brain, midsagittal areas, assessment
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INTRODUCTION

Multiple sclerosis (MS) is a chronic immune mediat-
ed, inflammatory, demyelinating disease of the central
nervous system (1). New magnetic resonance imaging
(MRI) techniques have shown microstructural damage
either at white matter or gray matter, proven to be of his-
topathologic nature (2). Inflammation in MS has been
proven, especially in deep white matter, gray matter and
interstitial area, so atrophy occurs globally. Atrophy
studies performed in MS have revealed the global ce-
rebral volume, white matter and gray matter to be de-

creased (3). Cortical atrophy has been shown to be more
pronounced than atrophy of the gray matter fraction
and white matter fraction, also showing slight correla-
tion with the Expanded Disability Status Scale (EDSS)
score (4). It has been observed that the most frequent
atrophy type is cortical atrophy and corpus callosum at-
rophy; also, hippocampal atrophy is much notable than
global brain atrophy and continues progressively (5).

Pituitary gland is a secreting organ that is formed by
adenohypophysis and neurohypophysis. Not many
studies have investigated pituitary gland atrophy in
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MS. Corticosteroid therapy is the most frequently
used mode of MS treatment, mostly administered for
5-10 days. This treatment causes suppression of the at
hypothalamus-pituitary-adrenal (HPA) axis (6). This
suppression can be reversed spontaneously, as demon-
strated by Levi¢ et al. (7). HPA axis suppression has
been defined as a consequence of long term gluco-
corticoid utilization. There is evidence for a time-de-
pendent variability in the HPA stress system with an
increased cortisol stress response in the first year after
diagnosis, along with a more blunted HPA stress re-
sponse and a diminished Glasgow Coma Scale (GCS)
score in subsequent disease stages (8). Dysregulation
of the HPA axis has frequently been reported in MS. So
far, HPA axis function in MS has predominantly been
studied under pharmacological stimulation, which is
associated with a series of methodological caveats. The
knowledge of circadian cortisol patterns and cortisol
awakening response is still limited (9).

During natural course of MS, HPA axis hyperactiva-
tion has been observed (10,11). This hyperactivation
suggests that HPA activity exerts a protective effect by
limiting the potential immune overload in acute lesion-
al inflammation (12,13). However, this activation has
been associated with clinical deterioration (8,14). It has
been recommended that the activity of HPA axis can
be used as a biomarker for the progression of MS (15).

Also, there are conflicting reports about prolonged
glucocorticoid treatment in MS, some of them stating
that this treatment suppresses the HPA axis (16).

In our study, MRI examinations were performed in
patients diagnosed with MS before and at the end of
treatment period. Comparison was made for corpus
callosum, pituitary gland, pons, bulbus, fourth ventri-
cle and cerebellum on midsagittal plane images with
normal subjects having the same anatomic structure.
To the best of our knowledge, there is no study on
comparison using midsagittal plane. There are many
studies of corpus callosum in MS patients, however,
none examined midsagittal plane involving other ana-
tomic structures. It has not yet been clarified whether
or not hypophyseal atrophy is present in MS. In addi-
tion, correlation of MS patient EDDS grades with the
area was performed. Moreover, the presence of atro-
phy in the newly diagnosed areas and the ratio were
compared with controls.

In the present study, the aim was to compare the first
and last MRIs of patients diagnosed with MS, and with
MRIs of normal individuals. In patients with MS, we
wanted to investigate the region involved first. Thus,
we compared the findings in the first affected region
and early stage findings in MS patients with the pa-
tient final EDSS scores.
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SUBJECTS AND METHODS
Study design

The study was conducted in accordance with the Hel-
sinki Declaration principles and approved by the local
institutional Review Board (Decision no. 2014/12).
Cranial MRIs of patients admitted to the neurology
department of our tertiary center and diagnosed with
relapsing remitting multiple sclerosis (RRMS) accord-
ing to McDonald criteria were retrospectively includ-
ed in the study (patient group). All patients were under
first-line or second- line drug treatment for MS and
differences between treatment types were not evalu-
ated. MRIs of normal healthy subjects (admitted for
any reason and having normal MRI findings, matched
by age and gender) were reviewed from the radiology
archives (control group).

Magnetic resonance imaging

Images were obtained with a 1.5 Tesla, Magnetom
Symphony (Siemens, Germany) MRI device. Images
were saved in Dicom format. T1 weighted images were
used in calculations. All measurements were done by
the same observer. Images were viewed by using the
Onis (Ver. 2.5 Ultimate) software. Anatomic images
were framed by this program. This program calculates
the area automatically at the end of drawing.

Outcome parameters

Reachable first and last MRIs were included in the
study. Minimum 6 months and maximum 48 months
had elapsed between the first and last MRIs. In patient
group, the initial and latest obtained MRIs were also
compared. Seven areas were chosen for measurements
on brain MRI in midsagittal plane. The initial MRIs
in patients obtained at the time of MS diagnosis, the
last MRIs in patients by that time and MRIs of healthy
subjects were analyzed. The EDSS of patients at the
time of the last MRI were collected from patient files.

Measurements were performed using the measure-
ment technique employed by Venkatasubramanian et
al. in schizophrenia patients (17).

The midsagittal section was selected using the follow-

ing inclusion criteria:

o getting the midline section in which septum pellu-
cidum can be seen;

 distinct outline of the corpus callosum;

o easily identifiable cerebral aqueduct;

o clearly visible cortical gyral crests both anteriorly
and posteriorly to the corpus callosum; and

o absence of visible intrusion into the gray and
white matter.
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The first and the last images of patients were compared
between each other, and also with control ones. We
also analyzed whether or not the time period correlat-
ed with area reduction.

Patient records of EDSS scores at the time of the last
MRI were retrospectively reviewed and calculated.
EDSS scores range between 0 (normal neurologic
findings) and 10 (MS-related death) points. Correla-
tion between EDSS scores and decrease in sizes was
investigated. Also, the existence and rate of atrophies
at the new diagnosis were compared with controls.

In our study, patients were diagnosed with definitive
clinical MS and all patients were under immunomod-
ulatory therapy such as interferon and glatiramer
acetate for first-line drug treatment such as phingoli-
mod and natalizumab for second-line drug treatment.
Assessment of immunomodulatory effect of different
immunomodulatory therapies on brain atrophy was
not aimed in this study. The number of patients was
not sufficient to form a subgroup for this analysis. If
plaque formation limited measurement at the anatom-
ic regions investigated, it excluded the measurement.
Patient attack was not considered since this condition
does not affect brain atrophy.

All measurements were done by one observer. Images
at MS diagnosis compared with second images at the
last follow up visit, relation according to the time peri-
od elapsed between the two images and atrophy were
investigated. The respective structures area was calcu-
lated in normal subjects and statistically compared.
The cranial areas measured are shown in Figures 1 and
2. The measures included the area of corpus callosum,
cerebrum, cerebellum, pons, bulbus, fourth ventricle
and pituitary gland (Figs. 1 and 2).

Fig. 1. Areas: m' = cerebellum, m? = corpus callosum,
m’ = pons, m4 = pituitary gland

Fig. 2. Areas: m' = fourth ventricle, m* = bulbus,
m’ = cerebrum.

Statistical analysis

Data were analyzed using the IBM Statistical Pack-
age for Social Sciences v. 17 (SPSS Inc., Chicago, IL,
USA). Parametric tests were applied to data of normal
distribution and nonparametric tests were applied to
data of non-normal distribution. Student’s t-test was
used for normal distribution and Man Whitney U test
for non-normal distribution. Data were expressed as
mean * standard deviation (SD) or median (inter-
quartile range), as appropriate. All differences asso-
ciated with a chance probability of 0.05 or less were
considered statistically significant.

RESULTS

Brain MRI images in midsaggital plane of 48 patients
with RRMS (21 male and 27 female) and 47 healthy
control subjects (23 male and 24 female) were analyzed.
The mean age of MS patients was 36.33+11.65 and
37.29+11.22 years in female and male patients, respec-
tively. The results obtained were compared with those
in 24 female and 23 male healthy subjects, where the
mean age was 37.96+9.68 and 40.48+11.93 years, re-
spectively. Data were analyzed according to whether or
not fitting normal distribution. The variables showing
non-homogeneous distribution in the cerebellum, bul-
bus, pituitary gland and fourth ventricle were evaluated
by Mann-Whitney U test, whereas other variables with
homogeneous distribution were expressed as mean
1SD and evaluated by independent sample t-test.

Comparison of initial patient MRIs with control group
MRIs revealed the area of bulbus (p=0.04), pituitary

19



R. Kosif, S. Aydin Turkoglu, E. S. Bolac, E. Dagistan
Assessment of multiple areas on magnetic resonance midsagittal brain images in multiple sclerosis patients
Acta Med Croatica, 71 (2017) 17-24

gland (p=0.02), corpus callosum (p=0.0) and cere-
brum (p=0.0) to be decreased significantly in the pa-
tient group. Comparison of final patient MRIs with
control group MRIs showed a significant decrease in

the area of corpus callosum (p=0.00), pituitary gland
(p=0.00) and cerebrum (p=0.00). These results are
shown in Table 1.

First and last magnetic resonance imaging (MRI) resurll;itzlrf: ;ultiple sclerosis and control groups (cm?) - all subjects
First MRI Cerebellum Bulbus Fourth ventricle | Pituitary gland | Corpus callosum Pons Cerebrum
c°"(tr'|‘;'4%’)°“" 12.03+2.02 4.07+0.48 0.93+0.32 1+0.36 6.35+1.05 3.35:0.43 79.3+7.47
P"“g}’:&’;“p 11.97+2.16 42+0.71 0.86+0.24 0.97+0.36 5.39+1.35 35+0.37 73.07+7.38
p value p=0.81 p=0.04 p=0.5 p=0.02 p=0.00 p=0.99 p=0.00
Last MRI Cerebellum Bulbus Fourth ventricle Pituitary gland Corpus callosum Pons Cerebrum
c°"(tr':‘;'4%’)°”" 12.032.02 4.070.48 1.0+0.36 0.66+0.14 6.35+1.05 3.50£0.43 79.3+7.47
Pati(f]“:%“p 11.44+2.03 4.07+05 1.26+0.75 0.58+0.11 5.00+1.37 3.37+04 71.43+7.79
p value p=0.16 p=1.0 p=0.61 p=0.00 p=0.00 p=0.11 p=0.00

On comparison between the initially obtained MRI
images in healthy men and men with MS, a signifi-
cant decrease was detected in the size of corpus cal-
losum (p=0.00) and cerebrum (p=0.01). Although
not statistically significant, the pons, bulbus, cerebel-
lum and pituitary gland were smaller, and the fourth
ventricle was larger than their normal sizes. On com-
parison between the last MRI images in healthy men

and men with MS, the areas occupied by corpus callo-
sum (p=0.00), cerebrum (p=0.00) and pituitary gland
(p=0.03) were significantly decreased. Although not
statistically significant, there was a decrease in the
size of the cerebellum and pons, but increase in the
area occupied by the fourth ventricle. These results are
shown in Table 2.

First and last magnetic resonance imaging measure;fj;zltes %n multiple sclerosis and control groups — male (cm?)

Male (first) Cerebellum Bulbus Fourth ventricle | Pituitary gland | Corpus callosum Pons Cerebrum
c°“(t;‘;'293’)°“" 11.85:19 43+0.49 1072038 063+0.17 6445118 3634039 81.63:7.63
Pati(‘;":tzﬁ’)"““ 11.75+1.8 45+052 1.1:0.44 0570.11 5.07+1.25 3.58+0.44 76.07+6.33

p value p=0.86 p=0.16 p=0.81 p=0.32 p=0.00 p=0.67 p=0.01

Male (last) Cerebellum Bulbus Fourth ventricle Pituitary gland Corpus callosum Pons Cerebrum
c°“(":;'293’)°”" 118519 4312049 1.08+0.38 0.63:0.17 6.44+1.18 3.64:0.4 81.63+7.64
Pati(‘:]":tzﬂr)""" 11.25+1.6 436052 128205 0.540.08 477+1.4 3.460.41 74.55+7.12

p value p=0.26 p=0.76 p=0.1 p=0.03 p=0.00 p=0.15 p=0.00

When the initially MRI images in healthy women and
women with MS were compared, a significant decrease
in the areas occupied by the bulbus (p=0.05), cere-
brum (0.002) and pituitary gland (p=0.022) was re-
corded. When the first and last MRI images in healthy
women, and in women with MS were compared, a sig-
nificant decrease was found in the areas occupied by
the bulbus (p=0.05), cerebrum (p=0.00) and pituitary
gland (p=0.02). Although not statistically significantly,
corpus callosum (p=0.06), and fourth ventricle were
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enlarged, while cerebellum and pons were smaller
than normal. When the last MRI images of healthy
women and women with MS were compared, a signif-
icant decrease was recorded in the areas occupied by
corpus callosum (p=0.0), cerebrum (p=0.0) and pitu-
itary gland (p=0.02). Despite the lack of any statistical
significance, a decrease was found in the size of the
cerebellum and pons, and enlargement of the fourth
ventricle. Data on MS patient group and control group
are shown in Table 3.
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First and last magnetic resonance imaging measurerrgg}j i?a multiple sclerosis and control groups - female (cm?)
Female (first) Cerebellum Bulbus Fourth ventricle | Pituitary gland | Corpus callosum Pons Cerebrum
c°“(‘|:‘;'2%')°“p 12.2:2.15 3.85+0.35 093:0.32 068012 6.270.92 3.38:0.42 77.07+6.71
Pa“(';“:‘Z%')"“p 1214224 3972075 0.86:0.24 0.6=0.14 5.63:1.39 3442031 70.73+7.4

p value p=0.93 p=0.05 p=0.5 p=0.02 p=0.06 p=0.51 p=0.00
Female (last) Cerebellum Bulbus Fourth ventricle Pituitary gland Corpus callosum Pons Cerebrum
c°"(‘|::'2%r)°“p 12.242.15 3852035 093032 0.680.12 6.270.92 338042 770767
Pati(‘:"l‘g)"“" 1159+2.33 3.85:+0.36 123:09 060.12 5.19:1.34 3.20+0.38 69+7.53

p value p=0.33 p=0.95 p=0.27 p=0.02 p=0.00 p=0.46 p=0.00

The following differences were recorded between the
first and last MRI images in male MS patients: signifi-
cant decrease in the areas occupied by the cerebellum
(p=0.0), corpus callosum (p=0.0), pons (p=0.05), bul-
bus (p=0.01), and cerebrum (p=0.00), and enlargement
of the fourth ventricle (p=0.00). With the exception of
pituitary gland, all measured areas were different be-
tween the two groups. The following differences were

found in the areas occupied by the respective cerebral
structures between the first and last MRI images in fe-
male MS patients: enlarged fourth ventricle (p=0.04)
and significantly decreased areas occupied by the cere-
bellum (p=0.00), cerebrum (p=0.00), corpus callosum
(p=0.00) and pons (p=0.00). No significant changes
were recorded in the bulbus and pituitary gland mea-

surements. These results are shown in Table 4.

Table 4
Comparison between first and last magnetic resonance imaging (MRI) measurements in male and female MS patients (cm?)

Male (n=21) Cerebellum Bulbus Fourth ventricle | Pituitary gland | Corpus callosum Pons Cerebrum
First MRI 11.75+1.8 4.5+0.52 1.1+0.44 0.57+0.11 5.07£1.25 3.59+0.44 76.07+6.34
Last MRI 11.24+1.6 4.36+0.52 1.28+0.5 0.54+0.08 477+1.4 3.46+0.41 74.55+7.12

p value p=0.00 p=0.01 p=0.00 p=0.61 p=0.00 p=0.05 p=0.00
Female (n=27) Cerebellum Bulbus Fourth ventricle Pituitary gland Corpus callosum Pons Cerebrum
First MRI 11.59+2.42 3.97+0.75 0.86+0.24 0.6+0.14 5.62+1.39 3.44+0.31 76.73+7.4
Last MRI 11.14+2.33 3.85+0.36 1.24+0.91 0.6+0.12 4.19+1.34 3.29+0.38 69.01+7.54
p value p=0.00 p=0.33 p=0.04 p=0.55 p=0.00 p=0.00 p=0.00

When the pooled first and last MRIs obtained in MS

bulbus and pituitary gland. These results are shown in

patients were compared, significant difference was re- Table 5
corded in all the parameters measured except for the
Table 5
First and last magnetic resonance imaging (MRI) measurements in all MS patient group (cm?)
Stu(:ll{gg))up Cerebellum Bulbus Fourth ventricle | Pituitary gland | Corpus callosum Pons Cerebrum
First MRI 11.97+2.16 4.2+0.71 0.96+0.36 0.59+0.13 5.39+1.35 3.5+0.37 73.07+7.39
Last MRI 11.43+2.03 4.07+0.5 1.25+0.75 0.57+0.11 5.01+1.37 3.37+0.4 71.43+7.8
p value p=0.00 p=0.06 p=0.00 p=0.1 p=0.00 p=0.00 p=0.00

In MS patients, MRI images were obtained at min-
imum 6 and maximum 48 months apart. There was
no significant difference in the time interval between
the first and last measurement, or in the atrophy pro-

gression in either male or female patients. There was
no correlation of the percent differences between the
first and last measurements of particular areas in MS
patients.
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Examination of the correlations between EDSS scores
of all male and female MS patients yielded negative
(p=0.000) correlation between the first MRI measure-
ments of corpus callosum area and EDSS scores, but
positive correlation between EDSS scores and the first
measurement of the ventricular area (p=0.001).

In men, there was negative correlation between EDSS
scores and the first (p=0.000) and last (p=0.001) mea-
surements of the areas occupied by corpus callosum
and cerebrum (p=0.024). In women, the first mea-
surement of the ventricular area correlated positively
(p=0.005) with EDSS scores.

As the EDSS scores increased, i.e. as the patient condi-
tion worsened, the area of corpus callosum decreased,
while that of the fourth ventricle increased.

DISCUSSION

According to recent literature, brain atrophy is present
in MS, even in the initial stages of the disease (18).
There are many reports stating that brain atrophy oc-
curs due to lesions located both in the gray and whi-
te matter (19,20). In our study, we also found that all
brain tissues decreased in size, resulting in an increase
in the fourth ventricle area. The initial size reduction
was observed in the bulbus, pituitary gland, corpus ca-
llosum and cerebrum, when we compared first MRIs of
MS patients and control subjects. In contrast, there was
no significant reduction in the areas of cerebellum and
pons on initial scans. The areas of cerebellum and pons
were found to be decreased when the last scans were
compared with the initial ones. This finding suggested
that the cerebellum and pons areas were affected later
than the other areas. Atrophy detected in all measured
parameters did not correlate with the time elapsed.

In male MS patients, the initial size reduction was
observed in corpus callosum and cerebrum, which is
consistent with literature data. In female patients, the
initial size reduction was observed in pituitary gland
and cerebrum.

Hyperactivation of the HPA axis is observed in many
patients with MS. This activation is associated with the
course of the disease and comorbid mood disorders.
Especially in women with secondary progressive di-
sease, correlation was demonstrated between incre-
ased cortisol levels and slowly progressing disease.
Comparison of patients with higher and lower cortisol
levels revealed a relatively greater number of active
lesions and smaller number of remyelinated plaques.
In patients with MS, hyperactivity of the HPA axis
was found to be correlated with lower degrees of in-
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flammation or more severe neurodegeneration. This
phenomenon is important in suppression of disease
activation (21). MS patients with short illness durati-
on were found to have high cortisol stress response.
At long term, however, a significantly decreased HPA
activity was recorded. This means that at long term
post, the stress glucocorticoid sensitivity decreased. In
other words, in the first year, the HPA stress response
is high and declines with time. HPA axis activation is
regulated by corticotropin-releasing hormone (CRH)
and arginine vasopressin (AVP). These two types of
neurons are located in the paraventricular nucleus
of the hypothalamus. HPA activation is provided by
neuroendocrine regulation. The recovery in MS was
shown to be associated with the activation of the neu-
roendocrine HPA axis (14).

When evaluated by EDSS, MS patients with gradually
higher EDSS scores responded more markedly to corti-
sol stimulation tests (15). EDSS scores increased more
rapidly in patients with stronger HPA reactivity, which
was found to be correlated with cognitive affect (16).
In another study, indicators of HPA were found to be
correlated with neurological disability; however, no
correlation between them and duration of the disease,
number of previous relapses, corticosteroid therapies
or depressive mood was detected (22). In our study,
correlation was observed between EDSS scores and de-
creased areas of cerebrum and corpus callosum in men,
and enlargement of the fourth ventricle in women.

All these studies demonstrated that HPA activity, which
is increased in the early stage of MS, decreased with
time. As a response to preclinical inflammation, hyper-
activation of the HPA axis develops. Besides fatigue
and mood disorders seen during this stage of the dise-
ase, the grade of patient disability worsens. Especially
in women, fatigue is most frequently seen during prec-
linical stage.

In our study, a significant decrease in the areas occu-
pied by the pituitary gland and cerebrum was dete-
cted when the first patient MRI images were compa-
red with control group MRIs. When the first and last
MRI patient findings were compared and evaluated
as a whole or separately for male and female patients,
significant differences persisted in all parameters ex-
cept for the pituitary gland and bulbus, while pituitary
gland did not shrink furthermore. This phenomenon
demonstrated that pituitary gland was affected in the
early stage; however, this effect did not persist at the
same level and rate.

The most important and the frequently seen disabling
symptom encountered in patients with MS is chronic
fatigue (23). Fatigue is seen as the first symptom, along
with sensory manifestations in 81% of MS patients du-
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ring the first year of the disease (24). In particular, fa-
tigue is found more frequently in women as compared
with men (25). The studies performed demonstrated
the lack of any correlation between fatigue and MRI
findings. Many authors have suggested the presence of
probable correlation between basal ganglions and dee-
ply situated structures such as subcortical and frontal
circuits, cerebral cortex, thalamus and caudate nucle-
us, but no satisfactory explanation has been reached
(26,27). However, some studies indicated the presence
of a relationship between fatigue and HPA axis dysfun-
ction (28,29). In addition, Gottschalk et al. performed
a study which demonstrated correlation between fati-
gue felt in MS and hyperactivity of HPA axis (30). Es-
pecially in our female patients, atrophy of the pituitary
gland was the first manifestation of the disease. Fatigue
is seen more frequently in female MS patients and du-
ring the first years of the disease. Since our study had
a retrospective design, we could not question our pa-
tients about their complaints of fatigue. Consequently,
we could not evaluate the relationship between atrophy
of the pituitary gland and fatigue. Larger scale studies
that will investigate the relationship between pituitary
atrophy and fatigue in patients with MS are needed.

CONCLUSION

In the literature, numerous studies have reported
correlations between MS and MRI findings, especially
related to atrophy of the cortex and corpus callosum.
However, in our study, differently from other studies,
we demonstrated that atrophy of the pituitary gland
developed in the early stage of MS, especially in wo-
men, but it did not persist at the same level and rate.
Therefore, attention should be paid to early atrophy
of pituitary gland in women and late atrophy of this
tissue in men. Based on our findings, we found that
early manifestation of pituitary gland atrophy occu-
rred in female MS patients.
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SAZETAK

OCJENA MNOGOSTRUKIH PODRUCJA NA SREDNJESAGITALNIM SLIKAMA
MAGNETSKE REZONANCIJE MOZGA U BOLESNIKA S MULTIPLOM SKLEROZOM

R. KOSIE S. AYDIN TURKOGLU', E. SULTAN BOLAC' i E. DAGISTAN?

Sveuciliste Abant Izzet Baysal, Medicinski fakultet," Klinika za neurologiju, i *Zavod za radiologiju, Bolu, Turska

Cilj rada bio je usporediti prve i posljednje slike magnetske rezonancije (MR) u bolesnika s multiplom sklerozom (MS) sa
slikama zdravih osoba. Kod bolesnika s MS htjeli smo ispitati najranije zahva¢eno podrucje. U ovoj studiji se srednjesagitalno
podrucje kod bolesnika s postavljenom dijagnozom MS pregledalo na slikama MR mozga u vrijeme postavljanja dijagnoze
i nakon lije¢enja. Usporedivalo se zdrave osobe s bolesnicima kojima je dijagnosticirana MS. Mjerenje je ukljucilo podrucje
korpusa kalozuma, mozga, malog mozga, ponsa, bulbusa, ¢etvrtog ventrikula i hipofize. Kod bolesnika s MS doslo je do
porasta na podrucju €etvrtog ventrikula, a do smanjenja u drugim podrucjima. Utvrdeno je da su zahvaéena tkiva u Zzena na
pocetku bolesti bila hipofiza, mozak i bulbus, a kod muskaraca korpus kalozum i mozak. Otkriveno je da atrofija ne ovisi o
vremenu. Kada se promatralo korelaciju izmedu zbira na Expanded Disability Status Scale (EDDS) i atrofije, vidjelo se da s
povecéanjem EDDS (kada bolest napreduje) dolazi do smanjenja podruc¢ja malog mozga i korpusa kalozuma u muskaraca, a
povecanja podrucja €etvrtog ventrikula u Zena. Pokazali smo da se atrofija hipofize razvija u ranoj fazi MS, osobito u zena.
Pozornost privlaci rana atrofija hipofize i bulbusa u Zena te kasna atrofija ovih tkiva u muskaraca.

Kljucne rijeci: multipla skleroza, mozak, srednjesagitalna podrucja, procjena
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MASLACAK (TARAXACUM OFFICINALE) KAO MOGUCI
POKAZATELJ RATNIH ONECISCENJA U ISTOCNOJ HRVATSKO]

LIDIJA BIJELIC, DINKO PUNTARIC!, VLATKA GVOZDIC? DOMAGO]J VIDOSAVLJEVIC?,
ZDENKO LONCARIC*, ADA PUNTARIC?, EDA PUNTARIC?, IDA PUNTARIC’, SINISA SIJANOVIC?® i
MARINA VIDOSAVLJEVIC?

Zavod za medicinsku procjenu, profesionalnu rehabilitaciju i osobe s invaliditetom, Varazdin, 'Hrvatsko
katolicko sveuciliste, Zagreb, *Sveuciliste Josipa Jurja Strossmayera u Osijeku, *Odjel za kemiju,
*Medicinski fakultet, *Poljoprivredni fakultet, Osijek, *Prehrambeno-biotehnoloski fakultet, Zagreb,
SHrvatska agencija za zastitu okolisa i prirode, Zagreb, "Dom zdravlja zagrebacke Zupanije, Samobor i
80péa bolnica Vinkovci, Vinkovci, Hrvatska

U Sirem istrazivanju moguce opterec¢enosti metalima i metaloidima istoéne Hrvatske, kao posljedice ratnih zbivanja,
proveden je biomonitoring lokalnog stanovniStva putem uzoraka seruma, kose i urina te su izuzimani uzorci tla, vode i
povréa. S dijelova gdje potpuni povratak i poljoprivredna djelatnost u vidu uzgoja povréa u vrtovima i oku¢nicama nije u
potpunosti uspostavljen, izuzimani su uzorci maslacka, jestivog samoniklog bilja, koje se koristi u prehrani ljudi i Zivotinja.
Cilj ovog istrazivanja bio je utvrditi da li postoje razlike u koncentracijama metala usporedujuci lokacije visokog inteziteta
borbenih djelovanja (LVIBD) sa lokacijama niskog inteziteta borbenih djelovanja (LNIBD). Osim toga pokusala se utvrditi
mogucéa medusobna povezanost kontaminacije metalima u okoliSu i kod ljudi, te da li postoji podudarnost po pitanju
mogucih ,vrucih to¢aka“, mjesta znacajno optere¢enih metalima. S devet LVIBD izuzeta su ukupno 22 uzorka maslacka,
a s 3 LNIBD izuzeto je ukupno 6 uzoraka. Koncentracije metala i metaloida koji se koriste u vojne svrhe (Al, As, B, Ba,
Cd, Co, Cr, Cu, Fe, Hg, Li, Mg, Ni, P, Pb, Sb, Si, Sr, U, V i Zn) utvrdivane su postupkom induktivho suspregnute plazme i
spektrometrije masa ICP-MS. PoviSene koncentracije olova, u odnosu na NDK za tu vrstu namirnica, pronadene su u dva
uzorka, kadmija i arsena u jednom uzorku s LVIBD te olova na jednoj LNIBD. Mann Whitney testom testirana je razlika u
koncentracijama svakog od 21 elementa izmedu uzoraka prikupljenih na LVIBD i onih prikupljenih na LNIBD. Utvrdena
je statisticki znacajna razlika samo za zivu (Hg) (p = 0,035). Koncentracije metala i metaloida u maslacku nisu znacajno
korelirale s koncentracijama u uzorcima tla. Pearsonovi koeficijenti (biljke/tlo) za svaki pojedini element imali su vrijednosti
u rasponu od najnize 0,019 (Ba) do najviSe od 0,31 (P). Ipak, analizom glavnih komponenti (PCA) utvrden je klaster na
dvije lokacije na koje znac¢enje ima vecina utvrdivanih metala (Mg, Sb, As, B, Sr, U, Cu, Ni, Pb, Si, Ni, Ba, Co, Cr, Li, V, Al,
Fe), dok metali Cd i Hg imaju vedi utjecaj na preostalim lokacijama. Nesto viSe koncentracije Sb i Pb ,stvorile“ su lokaciju
Erdutski most intermedijarom izmedu ta dva osnovna klastera, sto je sukladno poviSenim koncentracijama Al, Fe, Ni i Mg
utvrdenim u kosi, tlu i povréu na istoj lokaciji. | masla¢ak kao indikator oneciS¢enja okoliSa metalima ukazuje da ukupna
optere¢enost metalima u isto¢noj Hrvatskoj nakon Domovinskog rata nije visoka, ali da sukladno analizama tla, povrca i
bioloskih uzoraka postoje ,,vru¢e toCke“, od kojih je jedna okolica mosta na Dunavu kod Erduta.

Klju¢ne rije¢i: maslacak, tlo, metali i metaloidi, Domovinski rat, istocna Hrvatska

Adresa za dopisivanje:  Prof. dr. sc. Dinko Puntarié, dr. med.
Hrvatsko katoli¢ko sveuciliste
llica 242
10 000 Zagreb, Hrvatska
E-posta: dinko.puntaric2@gmail.com
Mob: ++385 91 2500 646

UvOoD ovako dugih ratnih djelovanja na ljudsko zdravlje i

okoli$§ samo su u manjem dijelu istrazene (6-9), dok je

U Hrvatskoj su ratne aktivnosti trajale od 1991. do kontaminacija prisutna i dalje zbog postojanja brojnih
1998. godine, a zavr$ile su mirnom reintegracijom minskih polja i opasnost je za stanovnistvo i okolis.
isto¢nih, ranije okupiranih dijelova (1-5). Posljedice Jedna od karakteristika ovog rata bila je prekomjerna
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uporaba topnistva i zrakoplova $to je rezultiralo ne-
selektivnim unistavanjem civilnih ciljeva i infrastruk-
ture, ukljucujuci kuce, bolnice, $kole, crkve, mostove,
tvornice, itd.. Sve navedeno ostavilo je dugotrajne
posljedice (10-12). Neki radovi ukazuju na povisenu
ucestalost malignih bolesti u poslijeratnom razdoblju,
kako u Hrvatskoj, tako i u susjednim zemljama, tako-
der zahvadenih ratom (13-15).

Istrazivanje koncentracije metala i metaloida u okolisu
u isto¢noj Hrvatskoj i moguéi uc¢inak na zdravlje sta-
novnistva nije do sada sustavno provedeno. Nedavno
su obavljeni prvi rezultati koji se odnose na koncen-
tracije metala i metaloida u uzorcima tla, sakupljenih
u isto¢noj Hrvatskoj (8). Takoder su se analizirali ras-
polozivi vodni resursi ovog dijela Hrvatske (16,17).
Obavljena su i uzorkovanja bioloskih uzoraka (serum,
urin, kosa) kod stanovnistva i ratnih veterana s istog
podruéja i ukazala na odstupanja vezana uz izloze-
nost ratnim djelovanjima (7,9,16). Jedno istrazivanje
utvrdilo je poviSenu razinu teskih metala u uzorcima
bubrega jelena istocne Hrvatske, osobito u starijih
zivotinja, $to se mozda moze povezati s dugotrajnim
ratnim djelovanjima (18). Radova koji su istrazivali
prisutnost metala u povréu ili jestivom samoniklom
bilju na podrudju isto¢ne Slavonije prakticki nije bilo,
uz tek dva rada iz centralnog dijela Hrvatske, koja su
istrazivala prisutnost teskih metala u povréu Zagreba
i okolice (19,20).

U usporedbi s uzorcima tla s podruéja niskih intenzi-
teta borbenih aktivnosti, uzorci tla iz podrucja inteziv-
nih borbenih djelovanja imali su vi§e koncentracije As,
Hg i Pb od dopustene nacionalnim zakonodavstvom
za organski uzgoj, kao i viSe koncentracije Hg ¢ak i od
maksimalno dopustenih vrijednosti za poljoprivredu
opcenito (8), s tim da su se kriteriji ponesto promi-
jenili ulaskom Hrvatske u EU. Utvrdena je i ,vruca“
tocka u okolici mosta na Dunavu kod Erduta, gdje su
povisene koncentracije Al, Fe, Nii Mg utvrdene u kosi,
tlu i povréu (9).

Maslacak (radi¢) (Taraxacum officinale) je samoni-
kla jestiva biljka i za ovo istrazivanje je izabrana jer
se koristi u prehrani ljudi i domacih Zivotinja te kao
dio tradicionalne ,,narodne” medicine (pripravci ¢aja)
(21,22). Osim toga, maslacak raste, kada je rije¢ o
isto¢noj Hrvatskoj i na urbanim i ruralnim podru¢-
jima gdje se poljoprivredna ili privredna djelatnost
nije vratila u punom obujmu, kao $to su npr. mjesta
uz minska polja, neobnovljene kuce i gospodarski
objekti i nerijeSena pitanja vodoopskrbe te opcenito
infrastrukture, poput $kola, vrti¢a, nedovoljno radnih
mjesta i sl. Radi se, dakle, o naseljima gdje se uzgoj po-
vréa na vrtovima i u okuénicama, odnosno povratak u
punom smislu rijeci nije realizirao.
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Glavni cilj i svrha ovog istrazivanja bili su utvrdi-
ti razine metaloida i metala u uzorcima maslacka sa
28 mjesta uzorkovanja u isto¢noj Hrvatskoj. Lokacije
uzorkovanja podijeljena su na ona s intenzivnim bor-
benim djelovanjima (LVIBD) i lokacije niskog intenzi-
teta borbenih djelovanja ili njihovo potpuno odsustvo
(LNIBD). Rezultate se je osim po kriteriju izloZeno-
sti ratnim zbivanjima Zeljelo usporediti s rezultatima
analiza uzoraka tla uzetih na istim mjestima, na isti
nacin i po istim kriterijima, ne bi li se otkrilo postoji li
moguca medusobna povezanost kontaminacije meta-
lima u maslac¢ku i tlu, te postoji li podudarnost $to se
tice mogucih ,vrucih tocaka®, mjesta znacajno optere-
¢enih metalima

MATERIJALI I METODE
Lokacije uzorkovanja

Uzorkovanje je provedeno na 28 mjesta u 12 naselja
(dva grada i deset sela), tijekom srpnja 2011. godine
(sl. 1). Osam (8) sela i to redom: Vladislavci (tri mjesta
uzorkovanja), Dopsin (dva mjesta uzorkovanja), Hra-
stin (tri mjesta uzorkovanja), Cepin (tri mjesta uzor-
kovanja), Celije (tri mjesta uzorkovanja), Erdut-most
(jedan uzorak), Dalj (dva mjesta uzorkovanja), Erne-
stinovo (tri mjesta uzorkovanja) i grad Osijek (dva
mjesta uzorkovanja) bili su lokacije visokog intenzite-
ta borbenih djelovanja (LVIBD) i prikupljena su uku-
pno 22 uzorka. Dva sela: Potnjani (dva mjesta uzorko-
vanja) i Draz (dva mjesta uzorkovanja) i grad Nasice
(dva mjesta uzorkovanja), bile su lokacije niskog in-
tenziteta borbenih djelovanja (LNIBD) i ukupno je
sakupljeno 6 uzoraka. Od naselja ,,pogodenih® ratom,
Cetiri su sela okupirana tijekom rata, spaljena ili za-
posjednuta (Celije, Erdut, Ernestinovo, Dalj), a cetiri
sela su bila na prvoj crti obrane (Cepin, Vladislavci,
Dopsin, Hrastin), kao i grad Osijek.

Nacelo uzorkovanja bilo je kako slijedi: jedan je uzet
uzorak s mjesta direktno izlozenom djelovanju pjesac-
kog ili topnickog streljiva ili je bilo uz postojece min-
sko polje, jedan uzorak uzet je iz centra naselja (obi¢-
no oko crkve ili $kole) i/ili trec¢i uzorak, ako je uzet, bio
je izuzet na poljoprivrednom zemljistu, ako je takvo
postojalo, na rubu naselja. U kontrolnoj skupini jedan
uzorak je uzet iz centra naselja i jo$ jedan s poljopri-
vrednog zemlji$ta na rubu mjesta.
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Tablica 1.

Prikaz koncentracija metala i metaloida, rezultata Mann Whitneyeva testa te NDK vrijednosti u uzorcima maslacka s podrucja

istocne Hrvatske (ug/kg)(30)

Lokacije uzorkovanja u odnosu na borbena djelovanja
Metali LNIBD" LNIBD" LVBD"™ LVBD* —
Medijan (SD) Min Medijan (SD) Min p /k
N=6 Max N=22 Max Horkg
R 3164572 10032 2707013 9910 0801 ]
(580399.7) 1497069 (362542.5) 1273618 ’
85,2 10,56 1277 10
hs (141.4) 373 (347.4) 1678 0.178 300
5 5040,1 3380,94 12949,3 2087 0480 ]
(17718) 7666 (34250,9) 166056 ’
113454 189973 8212.4 1086 ]
Ba 92941 26232 12950,9 62663 0,207
30,1 0,02 7610 021
Cd 28.1 73 202 970 0.667 200
1536 136 80,6 114 ]
Co 1915 455 1959 954 0,594
732.1 148,73 5982 94,09 ]
Cr 11519 3074 13316 6517 0.801
3310,0 495 53 62514 882 ]
Cu 24169 7483 15771 76762 0,977
o 370875.9 57035 2074808 45112 . ]
6828838 1763359 364209 3 1744110 )
2,8 0,02 0,4 0,02
Hg 28 7.3 0,9 3 1,038 50
. 2612 34,66 3100 45,73 ]
L 802.4 2095 6003 2962 0,844
5547 138,63 10495 107,02 ]
Mg mgrkg 4428 1355 2306,5 11250 0834
. 507,9 104,95 2943 74,09 ]
Ni 6136 1742 9926 4908 0,888
4395 172,42 780.1 16,87 ]
Pmg/kg 193,3 668 2003,3 9702 0811
1733 41,64 2301 51,28
Pb 2355 651 4246 1980 0,519 300
70 3.29 11,9 0,02 ]
sb 35 12 25 106 0,207
. 69,3 25.72 1289 12,94
Si 38,5 13 326.2 1583 0674 -
39405 1178 76416 1242
Sr 24753 8088 17181 84072 0,758
133 0,02 8.4 0,02
U 25.9 66 20,1 97 0.840
5693 46,48 3546 44,82
v 1069 2744 7903 3861 0,594
143517 4952 232125 4223
Zn 7702 24910 63 305480 0.274

LNIBD*-uzorci s podrudja NISKOG inteziteta borbenih djelovanja; LVIBD**-uzorci s podruéja VISOKOG inteziteta borbenih
djelovanja; NDK*** - najviSe dopustene koli¢ine (30); p Mann-Whitney (p=0,05)

Prikupljanje i analiza

Uzorci su sadrzavali priblizno oko 100 grama lis¢a
maslacka, koje je pakirano u spremnike i poslano za
daljnju analizu. Listovi su isprani destiliranom vodom,
osuseni u pe¢nici na 80°C tijekom 48 sati, te pulve-
rizirani u fini prah prije analize. Digestija je naprav-
liena pomoc¢u HNO, i H,O, Koncentracije elemenata

su odredene direktnim mjerenjem na ICP-MS i izra-
zene su u mg/kg biljne tvari. Svi su uzorci analizirani
koristenjem postupka detekcije elemenata uredajem
suspregnute plazme i spektrometrije masa. ICP-MS
(ICP-MS, ELAN KRS-e, Perkin Elmer, Waltham, MA,
USA). Radni uvjeti ICP-MS su: RF snaga, W 1300,
protoka plina plazme 15L/min, sporednog protoka
plina 1 L/min, protoka plina rasprsivaca, 0,93-0,98 L/

27



L. Bijeli¢, D. Puntari¢, V. Gvozdi¢, D. Vidosavljevi¢, Z. Loncari¢, A. Puntari¢, E. Puntarié, I. Puntarid, S. Sijanovic’, M. Vidosavljevi¢
Maslacak (Taraxacum officinale) kao moguci pokazatelj ratnih onecis¢enja u isto¢noj Hrvatskoj
Acta Med Croatica, 71 (2017) 25-32

min, peristalticke pumpe brzine 1 mL/min. Instru-
ment je kalibriran nakon svakog 12. uzorka, koristeci
vanjski standard s viSe elemenata u standardnoj oto-
pini (Inorganic Ventures, Christianburg, VA, SAD) i
interni standard koji je sadrzavao elemente itrij, indjij,
terbij i bizmut (Anorganic Ventures)(23-26). Princip
ICP-MS metode se temelji na induktivno spregnutoj
plazmi i spektrometriji masa (engl. ICP-Inductively
Coupled Plasma i MS-Mass Spectrometry), pomocu
kojih dolazi do procesa proizvodnje iona i detektiranja
i identificiranja iona. Uzorak se uvodi u instrument,
prevodi se zatim u aerosol, te zagrijava na 8000°C u
plazmi argona, nakon ¢ega ioni prolaze iz plazme u
spektrometar masa i razdvajaju se temeljem odnosa
mase naboja; $to ih ujedno i identificira (23). Nakon
§to je uzorak uveden u instrument pomocu automat-
skog uzorkivaca, te je preveden u fini aerosol pomocu
rasprsivaca, pomocu plina argona usmjerava se prema
plazmi. Plazma, iako se sastoji od ioniziranih atoma,
zadrzava elektronski neutralitet. Plazma se pomocu
visokofrekventne struje grije na 6 000 - 10 000°C, te
usmjerava kroz tzv. torch koji se sastoji od tri kon-
centri¢no postavljene kolone (24). Vanjska i unutar-
nja kolona su kvarcne, dok je sredi$nja napravljena
od inertnog aluminijevog oksida. Argon koji formi-
ra plinski protok plazme (engl. plasma gas) krece se
izmedu vanjske i sredi$nje kolone spiralnim tijekom
i najve¢om brzinom s osnovnom funkcijom rashla-
divanja radi zastite stijenki kolone. Izmedu sredis-
nje i unutarnje kolone te¢e pomoc¢ni protok argona
(engl. auxiliary gas) koji sprjecava topljenje kolone i
nakupljanje soli. Kona¢no, u centralnoj (unutarnjoj,
injekcijskoj) koloni s najmanjim dijametrom, aerosol
uzorka se prenosi putem magli¢astog protoka (engl.
nebulizer gas) i pomocu visoke temperature rasprsuje,
isparava te razdvaja na atome i ione (25,27). S obzirom
da ICP radi na atmosferski tlak, a MS zahtijeva vakum,
to se prevladava suceljem (engl. interface) koji se sa-
stoji od dva cilindra, prvog koji skuplja (engl. sampler)
i drugog koji obire (engl. skimmer) pomocu kojega se
uzorak s plinovima pod atmosferskim tlakom prevede
u vakuum, uz minimalni utjecaj na sam uzorak. Na-
kon prolaska kroz interfazni dio, pomo¢u elektrostat-
skih leca i ionske optike, ioni se razdvajaju na temelju
omjera masa/naboj. Tri su osnovna nacina razdvajanja
u MS sustavima: kvadripolarni, magnetski i na teme-
lju vremena leta (engl. time of flight). Ve¢ina ICP-MS
uredaja temelji se na kvadripolarnom sustavu. Sastoji
se od dva paralelna cilindra u kojima se u elektricnom
polju, nastalom na temelju visokih voltaza, razdvajaju
ioni. Pojedine vrste ICP-MS sustava koriste magnet-
ski visokorezolutni analizator, u kojemu se na temelju
magnetskog polja skre¢u ioni razlic¢itih masa. U svim
ICP-MS instrumentima nakon prolaska kroz maseni
spektrometar, ioni udaraju u aktivnu povr$inu detek-
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tora koji elektronskom multiplikacijom proizvodi od
kaskade elektrona specifi¢an puls (26).

Iako se pomoc¢u ICP-MS mogu odrediti vrijednosti
svih 66 metala i metaloida za daljnju obradu podataka
koristeni su oni koji se koriste u vojne svrhe, a koji su
ve¢ istrazeni na ovom podrucju: Al, As, B, Ba, Cd, Co,
Cr, Cu, Fe, Hg, Li, Mg, Ni, P, Pb, Sb, Si, Sr, U, Vi Zn.

Statisticka analiza

Koristena je deskriptivna statistika (Mann-Whitneyev
test i Pearsonov koeficijent) putem programskog pa-
keta Statistica 7.0. Primijenjena je i analiza glavnih
komponenti (Principal Component Analysis - PCA),
kojom se nastojalo istraziti odnose izmedu promatra-
nih varijabli (metala i metaloida) i lokacija uzorkova-
nja (mjesta)(28,29).

REZULTATI

Prosje¢ne vrijednosti koncentracija istrazivanih ele-
menata za oba istrazivana podrucja (lokacije visokog
inteziteta borbenih djelovanja (LVIBD) i lokacije ni-
skog inteziteta borbenih djelovanja (LNIBD), mini-
malne i maksimalne koncentracije, vrijednosti stan-
dardnih odstupanja kao i rezultati Mann Whitneyevog
U testa te NDK (Najvise Dopustene Koli¢ine) vrijed-
nosti za metale obuhvacene Pravilnikom za tu vrstu
uzoraka (30) prikazani su u tablici 1.

Srednje koncentracije metala obuhvadenih Pravilni-
kom o toksinima, metalima, metaloidima te drugim
$tetnim tvarima koje se mogu nalaziti u hrani (Cd,
Pb, As i Hg) bile su ispod NDK (29). Koncentracije
kadmija (Cd) i arsena (As) samo su u jednom uzor-
ku s LVIBD (selo Hrastin) premasila NDK za tu vr-
stu namirnica u hrvatskom zakonodavstvu. PoviSene
koncentracije olova (Pb) pronadene su u dva uzorka
na LVIBD (selo Hrastin i grad Osijek) te u jednom s
podrugdja niskog inteziteta borbenih djelovanja (LNI-
BD) u selu Potnjani.

Mann Whitneyevim testom testirana je razlika u kon-
centracijama svakog od 21 elementa Izmedu uzoraka
maslacka prikupljenih na 22 lokacije izloZzene borbe-
nim djelovanjima (LVIBD) i onih prikupljenih na 6
»neborbenih® lokacija (LNIBD), statisticki znacajna
razlika nadena je samo u slucaju u slucaju zive (Hg)
(p =0,035).
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SL. 1. Prikaz mjesta uzorkovanja maslacka u istocnoj Slavoniji
2011. godine (Osijek je na 45°32'S i 18°44°I)

Nasi rezultati pokazuju da koncentracije metala i me-
taloida u maslacku nisu znacajno korelirale s kon-
centracijama metala i metaloida u uzorcima tla. Npr.
Pearsonovi koeficijenti r (biljke/tlo) za svaki pojedini
element imali su vrijednosti u rasponu od najnize 0,19
(Ba) do najvise od 0,31 (P). Cak ni u slu¢aju Hg nije
dokazano prisustvo signifikantnih korelacija izmedu
koncentracija zive u maslacku i zemlji na prostoru
gdje nije bilo borbenih djelovanja (Pearson r (biljka/
tlo)=0,27043 p=0,05) i uzoraka maslacka i zemlje pri-
kupljanih na prostorima s borbenim djelovanjima (Pe-
arson r (biljka/tlo)=0,14 p=0,05).

PCA modelom provedeno je istrazivanje na korela-
cijske matrice u kojoj je 28 mjesta uzorkovanja ma-
slacka (varijabla-mjesta) ,opisivalo 21 element (va-
rijabla-metali i metaloidi). Tumacenje 588 podataka
zahtijevalo je vizualizaciju. Sl. 2 prikazuje objekte (28
lokacija) (cca 90 % od ukupne varijacije podataka).
Dvije glavne skupine se mogu razlikovati: kompaktna
skupina, koja sadrzi ve¢inu ispitivanih mjesta u de-
snom dijelu i dva odvojena klastera (8 i 13) u lijevom
dijelu. Oc¢ito je vecina varijabli (Mg, Sb, As, B, Sr, U,
Cu, Ni, Pb, Si, Ni, Ba, Co, Cr, Li, V, Al, Fe) vazna uglav-
nom na mjernim mjestima 8 i 13, a varijable Cd i Hg
imaju veci utjecaj na preostalim mjestima. Nesto vece
koncentracije Sb i Pb dovele su do toga da se lokacija
27 (Erdutski most) nasla kao intermedijer izmedu ta
dva osnovna klastera.
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SL 2. Ishodista (ocjene i opterecenja) u PC1/2 koordinat-
nom sustavu 28 lokacija uzorkovanja maslacka u Istocnoj
Slavoniji i analiziranih 21 metala i metaloida koji se koriste
u vojnoj industriji

RASPRAVA I ZAKLJUCAK

Istrazivali smo koncentracije metala i metaloida koji
se posredno ili neposredno koriste u ratnim sredst-
vima (oruzju, streljivu, gorivu, uniformama itd...) u
maslacku na podrudju isto¢ne Slavonije, u zelji da ut-
vrdimo postoji li povezanost s ratnim zbivanjima na
tom podrucju u razdoblju od 1991. do 1998. godine.
Maslacak je izvrstan fitoindikator. Siroko je raspro-
stranjen, jednostavan za identifikaciju, ima relativno
visoku razinu tolerancije na oneci$¢enje i dobro pri-
kazuje korelaciju izmedu mjerenog onecis¢enja (iz tla
ili zraka) i koncentracije elemenata u samoj biljci (31).
Uzorci su uzimani na podrucjima gdje se jo$ nije us-
postavio uzgoj povréa i to zbog ¢itavog niza razloga,
uz ostalo, prisutnih minskih polja, nepotpune obnove
kuca i infrastrukture itd..

Rezultati su pokazali da osim za zivu (Hg) ne postoji
znacajnija razlika izmedu lokacija visokog intenziteta
ratnih zbivanja (LVIBD) u odnosu na lokacije niskog
inteziteta borbenih djelovanja (LNIBD). Stovise, Hg je
znacajnije vi$a na podruéjima gdje nije bilo ratnih dje-
lovanja pa se sigurno ne moze govoriti o utjecaju rata i
tek moZemo pretpostaviti §to je tome razlog (vjerojatno
prirodno veca koncentracija Zive na tim podrucjima).

Utvrdene su povisene vrijednosti olova, kadmija i ar-
sena u po jednom uzorku u selu Hrastin te olova u
jednom uzorku uzetom u vojarni u Osijeku. Za Osijek
vjerojatno mozemo govoriti o utjecaju prisutnosti voj-
ne opreme i sredstava na tom mjestu duze od stoljeca
(vojarna jo§ iz vremena Austro-Ugarske) te sigurno o
utjecaju prometa bududi da se vojarna nalazila u cen-
tru grada. Selo Hrastin bilo je na prvoj liniji obrane
pa s te osnove sigurno ne ¢ude povisene koncentracije
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olova i kadmija, $iroko koristenih u oruzju i streljivu,
dok je arsen, uz mogucu povezanost s ratnim djelo-
vanjima ipak vjerojatnije povisen zbog svoje prirodne
prisutnosti u okolisu u tom podrudju.

Gledaju¢i nadalje druge metale koje ne obuhvacaju
pravilnici u Republici Hrvatskoj, mozemo, $to impli-
cira da ne predstavljaju veliku ugrozu za zdravlje ljudi,
ponoviti da ne postoje razlike izmedu mjesta borbenih
djelovanja i onih gdje ih nije bilo ili u puno manjem
obimu. StoviSe, poput primjera Zive, na podrucjima
niskog inteziteta borbenih djelovanja prosje¢no su vise
koncentracije nekih metala (Ni, Cr, Fe, Mg) za koje je
poput kroma i nikla poznato da imaju toksi¢ni u¢inak
na okoli$. Isto tako, a druga istrazivanja su tako poka-
zala, Cak i poviSene vrijednosti Zeljeza i magnezija u
okolisu mogu imati toksi¢ni u¢inak na testne organiz-
me poput algi i vodenbuhu (32). To takoder ukazuje
na vjerojatno neznatan utjecaj ratnih zbivanja.

Pri interpretaciji ovih podataka treba naglasiti da su iz-
mjerene vrijednosti pojedinih metala nize u odnosu na
objavljena istrazivanja iz Poljske (industrijski dio Gor-
nje Sleske i ulice Varsave) i ulica kanadskog Montreala
(33-35). Usporedujudi ove podatke s istrazivanjem Ros-
selija i sur., koji su istrazivali masla¢ak na razli¢ito one-
¢ig¢enim dijelovima Svicarske, dolazi se do zakljucka da
su izmjerene vrijednosti kadmija, cinka i bakra ispod
razine onoga sto su autori nazvali ,,lagano zagadeni® di-
jelovi Svicarske (36). Takoder usporedujuéi izmjerene
vrijednosti u isto¢noj Hrvatskoj sa zeljeznickim ¢vo-
ristima u Poljskoj gdje su izmjerene vrijednosti olova,
zive, bakra, kadmija, kroma i kobalta takoder nize, dok
su vrijednosti Zeljeza i cinka bile sli¢ne (37). Svi ovi re-
zultati takoder ukazuju u prilog vjerojatnom antropo-
genom utjecaju, ali, svakako, mirnodopskog podrijetla.

Ipak, analizom glavnih komponenti (metodom PCA)
utvrden je klaster na dvije lokacije na koji znacenje ima
vecina utvrdivanih metala (Mg, Sb, As, B, Sr, U, Cu, Ni,
Pb, Si, Ni, Ba, Co, Cr, Li, V; Al, Fe), dok metali Cd i Hg
imaju ve¢i utjecaj na preostalim lokacijama. Nesto vise
koncentracije olova (Pb), osobito najvie koncentracije
stibija (Sb), oslikavaju lokaciju Erdutski most interme-
dijarom izmedu dvaju osnovnih klastera. To je suklad-
no utvrdenim povisenim koncentracijama Al, Fe, Ni i
Mg u kosi, tlu i povréu na istoj lokaciji, a smatraju se
posljedicom intenzivnih ratnih djelovanja po tom mo-
stu i okolici u vi$e navrata i u raznim okolnostima, uk-
lju¢ujuci bombardiranje od strane NATO-a (8,9,38,39).

Zaklju¢no, i maslacak kao indikator onecis¢enja okoli-
$a metalima ukazuje da ukupna opterecenost metalima
u isto¢noj Hrvatskoj nakon Domovinskog rata nije vi-
soka, ali da sukladno analizama tla, povréa i bioloskih
uzoraka postoje ,vruce tocke®, od kojih je po svemu su-
dedi jedna okolica mosta na Dunavu kod Erduta.
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SUMMARY

DANDELION (TARAXACUM OFFICINALE) AS A POSSIBLE INDICATOR OF WAR
CONTAMINATION IN EASTERN CROATIA

L. BIJELIC, D. PUNTARIC!, V. GVOZDIC?, D. VIDOSAVLJEVIC?, Z. LONCARIC*, A. PUNTARIC?,
E. PUNTARICS, I. PUNTARIC’, S. SITANOVIC? and M. VIDOSAVLJEVIC?

Institute of Medical Evaluation, Professional Rehabilitation and Disabled Persons, Varazdin, ' Catholic
University of Croatia, Zagreb, Josip Juraj Strossmayer University of Osijek, Department of Chemistry, Osijek,
School of Medicine, Osijek, *School of Agriculture, *School of Food Technology and Biotechnology, Zagreb,
Croatian Environmental and Nature Protection Agency, Zagreb, "Zagreb County Medical Center, Samobor and
8Vinkovci General Hospital, Vinkovci, Croatia

Biomonitoring of the local population by analysis of serum, hair and urine samples, and collection of soil, water and
vegetable samples was performed as part of a broader investigation of metal and metalloid load as a consequence of
war events in eastern Croatia. Samples of dandelion (Taraxacum officinale), an edible wild-grown plant used in human
and animal nutrition, were collected in the areas where the return of war displaced persons and agricultural activities in
vegetable plots and gardens have not yet been fully implemented. The aim of the study was to establish whether there were
differences in metal concentrations between the areas of high- and low-intensity war actions (HIWA and LIWA). Another
aim was to assess the potential interdependence of metal contamination in the environment and humans, and the potential
association with the ‘hot spots’, i.e. places heavily loaded with metals. Six and 22 dandelion samples were collected at 3
LIWA and 9 HIWA areas, respectively. The concentrations of metals and metalloids used in war actions (Al, As, B, Ba, Cd,
Co, Cr, Cu, Fe, Hg, Li, Mg, Ni, P, Pb, Sb, Si, Sr, U, V and Zn) were determined by the method of inductively coupled plasma
mass spectrometry. Relative to the minimum allowable concentration, elevated concentrations of lead were recorded in 2
samples, cadmium and arsenic in 1 sample each from HIWA, and of lead in 1 sample from LIWA areas. Differences in the
concentrations of 21 elements between the samples collected in HIWA and LIWA areas were determined by Mann Whitney
test, yielding a statistically significant difference only for mercury (p=0.035). Metal and metalloid concentrations measured
in dandelion samples did not correlate significantly with those in soil specimens; Pearson’s coefficients (plant/soil) for each
element ranged from 0.019 (Ba) to 0.31 (P). However, the principal component analysis revealed the majority of hard metals
predominating at two locations (Mg, Sb, As, B, Sr, U, Cu, Ni, Pb, Si, Ni, Ba, Li, V, Al and Fe), whereas Cd and Hg had greater
impact at the remaining locations. Elevated Sb and Pb concentrations rendered the location of Erdut Bridge an intermediary
between the two basic clusters, which was consistent with increased Al, Fe, Ni and Mg concentrations determined in
human hair, soil and vegetable from the same area. Dandelion as an indicator of environmental contamination with metals
showed that total metal load consequential to Homeland War actions in eastern Croatia was not high; however, analysis
of soil, vegetable and biological samples pointed to ‘hot spots’, one of them being the area of Danube Bridge near Erdut.

Key words: dandelion, soil, metal and metalloids, Homeland War, eastern Croatia
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CONTINUOUS RENAL REPLACEMENT THERAPY IN ELDERLY
PATIENTS WITH ACUTE KIDNEY INJURY
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Acute kidney injury is one of the most intriguing challenges in medicine, as it is followed by high mortality rates despite
the progress in understanding and treating the condition. Elderly patients form a particularly sensitive group, due to the
complications that come with age and various comorbid conditions. The aim of the study was to analyse the outcome of
patients on CRRT, specifically mortality, loss or recovery of kidney functions, along with parameters which could influence
outcome and which could be improved during therapy for a better outcome.

The study included all patients that were treated for acute kidney injury at the Clinical Hospital Centre Rijeka in the last 5
years. Total number of patients was 178, of which 64 were female, and 114 were male. Average age was 74,35 + 5,46 (65-
89). All analyzed patients were treated with continuous renal replacement therapy. Patients were divided into three groups
in relation to the outcome (group that passed away, group with the loss and group with the recovery of kidney function).
The most common indications for continuous renal replacement therapy were of cardiogenic (n=89, 50,0%) and infectious
etiology (n=52, 29,2%). Mortality in patients with acute kidney injury that were treated with continuous renal replacement
therapy in our study was 70,79% (n=126), while recovery of renal function occurred in 6,18% (n=11) of the patients.
Permanent loss of renal function was more common than recovery, and it occurred in 23,03% (n=41) of the patients.
Analysis of parameters revealed that initial creatinine levels, 24-hour diuresis, glomerular filtration, potassium levels and
multiple organ failure can be predictors of acute kidney injury outcome in elderly patients.

Key words: continuous renal replacement therapy, acute kidney injury, elderly, mortality
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INTRODUCTION

Acute kidney injury (AKI) is one of the most intriguing
challenges in medicine, as it is accompanied by high
mortality rates despite the progress in understanding
and treating the condition. AKI is defined as a rapid
and varied loss of kidney function which results in a
wide spectrum of injuries, ranging from mild to severe
(1). Resulting kidney dysfunction leads to the accumu-
lation of waste products as well as a volume and elec-
trolyte disbalance which causes systemic damage (2).
AKT is usually clinically diagnosed by RIFLE classifi-
cation, given by ADQI group, and AKIN classification,
given by AKIN group (3). Elderly patients form a par-

ticularly sensitive group, due to lower renal reserves
and complications which come with age and various
comorbid conditions such as hypertension, diabetes,
atherosclerosis and heart failure (4). Continuous renal
replacement therapy (CRRT) is a variety of extracor-
poreal blood purification technique used to substitute
impaired renal function for a prolonged period (5).
Despite the advance in CRRT, it is still characterized
by high mortality, especially in elderly patients with
AKI (6). It bears some risks, including access-related
complications, extracorporeal circuit-associated com-
plications, hemodynamic compromise, electrolyte and
metabolic complications together with human factors
(7). There is no consensus regarding the right time to

33



M. Prskalo, V. Ra¢ki, G. Dor¢ié, B. Devéié, S. Racki
Continuous renal replacement therapy in elderly patients with acute kidney injury
Acta Med Croatica, 71 (2017) 33-38

initiate CRRT and it remains an important question
for the treatment (8). The aim of the study was to ana-
lyze the state of patients treated with CRRT, specifical-
ly regarding mortality and loss or recovery of kidney
functions, along with parameters which could affect
the outcome and which could be improved during
therapy for better results.

AIM OF THE RESEARCH

Acute kidney injury is associated with excess mortality
rates and information for elderly patients are limited.
Therefore, the primary goal of this retrospective study
was to determine the mortality of the elderly patients
with AKI who underwent CRRT. Comorbidities, etiol-
ogy and parameters were also observed as a potential
predictor of mortality.

METHODS
Patient selection

A retrospective study was conducted in Clinical Hos-
pital Center Rijeka on the elderly patients (> 65 years)
with AKI. 178 patients were admitted to the intensive
care unit between January 1* 2010 and December 31+
2015, including 64 female and 114 male patients. The
average age was 74,35 £ 5,46 (65 to 89 years). All par-
ticipants of the study were treated with continuous re-
nal replacement therapy, which include 147 patients
with CVVHD, 20 patients with CVVHDE, 8 patients
with CVVH and 3 patients with CVVHDF + OXIRIS.
The average time on CRRT was 58.95 + 53.01 (2-259)
hours. This retrospective study was approved by Ethics
Committee of Clinical Hospital Center Rijeka and it
was conducted according to the principles of the Dec-
laration of Helsinki.

Inclusion criteria

According to the Kidney Disease Improving Global
Outcomes (KIDIGO) criteria, AKI is defined as any
of the following: increase in SCr by > 26.5 umol/l (=
0.3 mg/dl) within 48 hours; or increase in Scr to > 1.5
times baseline in prior 7 days; or urine volume < 0.5
ml/kg/h for 6 hours (9). Patients with chronic kidney
disease (CKD) stage 4 and 5, kidney transplantation
and patients younger then 65 years were excluded
from the study.
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Limitations

Limitations in interpreting the results mostly stem
from the fact that the three outcome groups of patients
and different in number, especially the dialysis out-
come group with a small sample size. Furthermore, fu-
ture studies should objectivize patient state using stan-
dard scoring used in intensive medicine (APACHE II,
SPAS II, SOFA) to improve the possible analysis.

Data collection

The data was collected from the Integral hospital in-
formation system. The following indicators were re-
corded: general information, such as age, sex, prima-
ry disease, complications; vital signs, such as blood
pressure, urine output, temperature, oxygenation;
laboratory parameter such as kidney function, blood
routine, electrolytes. Patients were divided into three
groups and then compared according to the out-
come and their baseline characteristics. Groups were
non-survival group (n=126), renal recovery group
(n=42) and dialysis group (n=11). Mortality was cal-
culated according to the statistical survival time of pa-
tients 4 weeks after CRRT, with renal recovery being
based on creatinine clearance (30 ml per hour urine
flow increase or spontaneous serum creatinine fall).

Statistical analysis

Statistical analysis was performed using descriptive
statistics, expressed as the mean * standard deviation
of minimal and maximum value. One-way ANOVA
was used for normally distributed samples, which were
additionally verified using the Kruskal-Wallis test due
to the low sample count in one of the groups. Krus-
kal-Wallis test was also used for comparing the non-
parametric samples of independent groups. P value
of <0.05 has been considered statistically significant.
Statistical analysis was performed using the MedCalc
10 software (MedCalc, Mariakerke, Belgium).

RESULTS

Total number of analyzed patients was 178, consisting
of 114 male (64.04%) and 64 female (35.96%) patients,
mean age 74.35 £ 5.46 (65-89), who were treated with
continuous renal replacement therapy due to AKI. The
most common indication for CRRT was of cardiac
(n=89) and infective etiology (n=52). The mean time of
CRRT in patients was 58.95 + 53.01 hours. The mortal-
ity rate was 70.79% (126 patients), 23.03% (41 patients)
recovered renal function with no need for further re-
nal replacement therapy, while 6.18% (11 patients) re-
quired renal replacement therapy. There were no statis-
tical significant differences among groups in the gender
(p=0.677) and the mean age (p=0.634)(Table 1).
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Table 1.
Characteristics of patients treated with CRRT.
Total patients 178
Demographics Age () 74.35 + 5.46 (65-89)
Sex (M/F) 114 (64.04%) / 64 (35.96%)
Causes of AKI/ Ischemia 76 (42.70%)
CRRT indication Sepsis/Infection 62 (34.83%)
(%) Surgery 40 (22.47%)
Diabetes 59 (33.15%)
Comorbidities (%) Hypertension 124 (69.66%)
Cardiopathies 145 (81.46%)
Death (non-survival) 126 (70.79%)
Outcome (%) Dialysis 11 (6.18%)
Renal function recovery 41(23.03%)

Initial levels of serum creatinine were statistical-
ly higher in the dialysis outcome group (649.81 +
332.89) compared to the renal recovery group (341.05
* 164.05) and non-survival group (420.07 + 200.78),
which had no mutually significant difference (Figure
1A). Creatinine levels at the end of CRRT were highest
in the dialysis group (407.00 + 227.92) and non-sur-
vival group (294.06 + 158.82), which were both statis-

tically higher than the renal recovery group (185.82 +
108.6). However, there was no statistically significant
differences between the two former groups in end
creatinine levels (Figure 1B). Furthermore, measured
24-hour diuresis was only significantly higher in the
renal recovery group (782.33 £ 675.05) compared to
the non-survival group (541.76 + 863.73) (Figure 1C).
Interestingly, initial glomerular filtration rates were
rather different between all three groups. The renal
recovery group had significantly higher GFR (19.25
* 9.94) compared to both groups, while the dialysis
group had the lowest GFR of the three groups (8.00
+ 5.47) (Figure 1D). Measuring initial potassium re-
vealed a mild, statistically significant, hyperkalemia in
the non-survival group (5.30 + 1.06) compared to the
renal recovery group (4.77 + 0.83). The renal recov-
ery and the dialysis groups (5.01 + 0.84) had normal
potassium levels, although the latter had borderline
levels (Figure 1E). Finally, the analysis of multiple or-
gan dysfunction revealed a greatly increased incidence
in the non-survival group (n=57. 45%) compared to
the renal recovery group (n=9. 23%) and the dialysis
group (n=2. 18%) (Figure 1F).
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Fig. 1. Results of the kidney function, postassium and MODS.

Initial levels of serum creatinine were statistically higher in the dialysis outcome group (649.81 + 332.89) compared to the renal recovery group
(341.05 £ 164.05) and non-survival group (420.07 + 200.78), which had no mutually significant difference (Figure 1A). Creatinine levels at the end
of CRRT were highest in the dialysis group (407.00 + 227.92) and non-survival group (294.06 + 158.82), which were both statistically higher than
the renal recovery group (185.82 + 108.6). However, there was no statistically significant differences between the two former groups in end creatinine
levels (Figure 1B). Furthermore, measured 24-hour diuresis was only significantly higher in the renal recovery group (782.33 + 675.05) compared to
the non-survival group (541.76 + 863.73) (Figure 1C). Interestingly, initial glomerular filtration rates were rather different between all three groups.
The renal recovery group had significantly higher GFR (19.25 + 9.94) compared to both groups, while the dialysis group had the lowest GFR of the
three groups (8.00 + 5.47) (Figure 1D). Measuring initial potassium revealed a mild, statistically significant, hyperkalemia in the non-survival group
(5.30 £ 1.06) compared to the renal recovery group (4.77 £ 0.83). The renal recovery and the dialysis groups (5.01 + 0.84) had normal potassium
levels, although the latter had borderline levels (Figure 1E). Finally, the analysis of multiple organ dysfunction revealed a greatly increased incidence
in the non-survival group (n=57. 45%) compared to the renal recovery group (n=9. 23%) and the dialysis group (n=2. 18%) (Figure 1F).
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DISCUSSION

In 1977 the continuous arteriovenous hemofiltration,
which was the predecessor od today’s CVVHDE, was
described by Kramer for the first time. (10). Although
further improvement of the continuous replacement
therapy contributed to greater survival rates, mortal-
ity is still high. Particularly sensitive and vulnerable
group are elderly patients (265 years). Due to their
physiological aging, anatomic and structural chang-
es in the kidney lead to the functional deterioration,
which presents itself as a decrease in glomerular fil-
tration rate and renal blood flow (11). Age-related
changes occur in every organ system and they vary
from one individual to another (12). A mixture of ag-
ing, complications and various comorbidities lead to a
condition susceptible for diseases.

Acute kidney injury is related to the high mortality
rate, which amount from 40% to 70% in general pop-
ulation (13). Metnitz et al. performed a prospective,
multicenter study in Austria to explore the association
between AKI and the mortality rate. The prevalence of
patients with AKI, who underwent CRRT, was 4,9%
in the intensive care unit. Their mortality rate was
62.8% with mean age 65.2 + 15.2 years (14). Uchino
et al. conducted a prospective, multicenter and mul-
tinational study about AKI in critically ill patients in
intensive care unit. The mean age of observed patients
was 67 years (53-75 years) and the overall mortality
rate was 60,3%.0ne of the goals was to determine the
prevalence of AKI requiring RRT and it was from 5%
to 6% (15). Liu et al. have reported 60,98% mortality
rate for elderly patients, mean age 88,65 * 4,76 years
(16), while Gong et al. have reported 42% mortality
rate with mean age 77.89 + 7.86 years (4). In this study,
despite the younger average age (74.35 + 5.46 years),
the analyzed patients had a higher mortality rate
(70.79%). The Eurostat statistical information shows
that the European population is aging and the life ex-
pectancy is increasing. The percentage of elderly peo-
ple in 2015 in France was 18,4%, in Austria and Spain
18.5%, in Croatia 18.8, in Germany 21.0% and in Italy
21.7% (17). Therefore, studying diseases and differ-
ences in connection with age is needed and relevant.

Furthermore, no difference was found in gender and
age among analyzed groups, which is in accordance
with the studies performed by Gong et al. and Liu et al.
(4)(16). As in this study, Yokota et al. also did not find
any correlation between concomitant diseases, like hy-
pertension, diabetes mellitus, and cardiovascular dis-
eases, and an excess risk of death (18). Interestingly,
Gong et al. reveal that concomitant diseases present
in elderly patients with AKI are an independent risk
factor for death and the most frequent ones are car-
diovascular diseases, diabetes, sepsis and hyperten-
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sion. The main causes of AKI in this study with elderly
patients, who underwent CRRT, were ischemia (n=76,
42.70%), sepsis/infection (n=62, 34.83%) and sur-
gery (n=40, 22.47%), while Gong et al. had a smaller
number of sepsis (n=10, 10.10%), but more ischemic
causes (n=53. 54%), then surgery (n=33, 33.33%) and
nephrotoxic drug (n=3, 3.03%)(4).

Creatinine levels measured initially and creatinine
levels measured at the end of CRRT were the highest
in the dialysis group, compared to the other groups,
which had no mutually significant differences. High
serum creatinine in the dialysis group was elucidated
with etiology of AKI, which is chronic kidney disease,
stage 1 to 3 (stages 4 and 5 were excluded). However,
the difference among the non-survival and the renal
recovery group is consistent with results from Liu et al,
who completely excluded patients with chronic kidney
disease (stage 1 to 5) (16). Furthermore, a significantly
higher urine output measured over a 24-hour period
was present only in the renal recovery group, com-
pared to the non-survival group, which tells us that
24-hour diuresis can be one of the predictors of out-
come in AKI. Beside diuresis, glomerular filtration rate
provides information about kidney function. Initial
glomerular filtration rates were significantly different
between analyzed groups. The renal recovery group
had the highest GFR among all three groups, while the
dialysis group had the lowest GFR, due to the chronic
kidney disease (stage 1 to 3) in the background. There-
fore, initial GFR can be one of the predictors of out-
come. Interestingly, statistically significant difference
in initial potassium was noticed between non-survival
and renal recovery group, but not between non-sur-
vival and dialysis group. However, Gong et al. have
reported normal potassium levels in the non-survival
group (4.0 mmol/L, 3.7-4.9), as well as in the survival
group (4.2 mmol/L, 3.7-4.7) (4), which is more pref-
erable, because inadequate potassium regulation can
precipitate or result in life-threatening condition (19).
According Gong et al., MODS was independent risk
factor in the death of patients with AKI. The mean
mortality rate for elderly patients was 42% and it was
increasing with the number of failed organs. With the
dysfunction of 2 organs, the mortality rate was 39%, 3
organs was 50%, 4 organs was 60% and 100% for the
dysfunction of 5 organs (4). In this study the non-sur-
vival group had higher incidence of MODS (45%)
compared to the renal recovery group (23%) and the
dialysis group (18%). Therefore, MODS is one of the
predictors of mortality. Liu et al. also reported that
MODS increased incidence of mortality (16). Yokota
et al. found that elderly patients with septic complica-
tions are prone to develop MODS, which increases the
risk of mortality (18).The results summary between
the three analyzed groups were shown in Table 2.
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Table 2.
Results summary between the three groups.
NON-SURVIVAL (N=126) | RENAL RECOVERY (N=41) DIALYSIS (N=11) P
Age (y) 74,45 + 554 7429 = 542 72,81 = 4,91 0,634
Sex (% M) 82 (65) 24 (58) 6 (54) 0,677
24-hour diuresis (mL) 541,76 + 863,73 782,33 + 675,05 357,00 + 389,35 <0,05
Initial creatinine (umol/L) 420,07 + 200,78 341,05 + 164,05 649,81 + 332,89 <0,05
Endpoint creatinine (umol/L) 294,06 + 158,82 185,82 = 108,6 407,00 + 227,92 <0,05
Initial potassium(mmol/L) 5,30 + 1,06 477 +0,83 501+0,84 <0,05
Initial urea (mmol/L) 26,05 + 12,63 22,39 + 11,48 26,34 + 12,76 0,262
GFR (ml/min/1.73 m2) 14,21 = 8,65 19,25 +9,94 8,00 = 5,47 <0,05
MODS [(n)%] 57 (45) 9(23) 2(18) <0,05
Surgical procedure [(n)%)] 67 (53) 25 (61) 4 (45) 0,565

Abbreviations: CRRT - continuous renal replacement therapy; GFR - glomerular filtration rate; MODS - multiple organ dys-

function syndrom;

CONCLUSIONS

This study found out that the mortality rate of elderly
patients with AKI, who underwent CRRT, was 70,79%,
and that 24-hour diuresis, GFR and MODS were inde-
pendent risk factors for the death.
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SAZETAK

KONTINUIRANO NADOM]JESTANJE BUBREGA KOD STARIJIH BOLESNIKA S AKUTNOM
OZLJEDOM BUBREGA

M. PRSKALO!, V. RACKI%, G. DORCIC?, B. DEVCIC*i S. RACKI**

Zdravstvena stanica Zagreb-Istok, Zagreb, *Sveuciliste u Rijeci, Medicinski fakultet, Rijeka, *Zdravstveni
Centar Istre, Odjel za hitnu medicinu, Pula, ‘Klinicki bolnicki centar Rijeka, Klinika za unutarnje bolesti,
Odjel za nefrologiju, dijalizu i transplantaciju bubrega, Rijeka, Hrvatska

Akutna bubrezna ozljeda je jedan od intrigantnijih problema medicine, buduci da je i dalje prati visok mortalitet unato¢
napretku u lije¢enju i razumijevanju same bolest. Posebno osjetljivu skupinu ¢ine stariji pacijenti, koji su zbog same dobi i
svih komorbiditeta posebno ugrozeni. Cilj studije bio je analizirati ishod pacijenata na CRRT-u, odnosno mortalitet, gubitak
i oporavak bubrezne funkcije, kao i parametre koji bi potencijalno mogli upucéivati na moguci ishod, no na koje bi se ujedno
moglo i utjecati u svrhu boljeg prezivljenja.

U ispitivanju su sudjelovali pacijenti oboljeli od ABO lije€eni u Klinickom bolni¢kom centru Rijeka u razdoblju od 5 g. Ukupan
broj ispitanika bio je 178, od toga 64 osoba Zenskog i 114 osobe muskog spola. Prosje¢na dob iznosila je 74,35 + 5,46 (65-
89) godina. Svi analizirani pacijenti su se lije€ili kontinuiranim nadomjestanjem bubrezne funkcije. Pacijenti su rasporedeni
u tri skupine ovisno o ishodu bolesti, odnosno smrt, gubitak i oporavak bubrezne funkcije. NajéeS¢e indikacije za primjenu
kontinuiranog nadomjestanja bubrezne funkcije bile su kardiogene etiologije (n=89, 50,0 %) te infektivne etiologije (n=52,
29,2 %). Mortalitet pacijenata oboljelih od ABO koji su bili na kontinuiranom nadomjestanju bubrezne funkcije iznosi 70,79
% (n=126), dok se renalna funkcija oporavila u 6,18 % pacijenata (n=11), a 23,03 % pacijenata je moralo nastaviti jednom
od metoda nadomjestanja bubrezne funkcije (n=41). Analizom podataka dobiveno je da vrijednosti inicijalno mjerenog
kreatinina, 24-satne diureze, glomerularne filtracije, kalija, kao i viSestruko zatajenje organa, mogu biti jedan od prediktora
ishoda ABO u starijih pacijenata.

Kljuéne rijeci: kontinuirano nadomjestanje bubrezne funkcije, akutna bubrezna ozljeda, stariji, mortalitet
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VISOKODOZNA TERAPIJA PRACENA AUTOLOGNOM
TRANSPLANTACIJOM MOZE DOVESTI DO IZLIJECENJA U 50 %
BOLESNIKA S RELAPSNIM ILI REFRAKTORNIM HODGKINOVIM
LIMFOMOM - ISKUSTVO JEDNOG CENTRA

VIBOR MILUNOVIC">, MARTINA BOGELJIC PATEKAR!, NIKOLA ZAGORAC*, DRAZEN PERICA*,
INGA MANDAC ROGULJ!, IKA KARDUM-SKELIN?, ANA PLANINC-PERAICA "
i SLOBODANKA OSTOJIC KOLONIC!*

'Klinicka bolnica Merkur, Klinika za unutarnje bolesti, Zavod za hematologiju, Zagreb, Hrvatska,
’Lombardi Comprehensive Cancer Centre, Georgetown University, Washington D.C., Sjedinjene
Americke DrZave, *Klinicka bolnica Merkur, Zavod za citologiju i citogenetiku, Zagreb
i *Sveuciliste u Zagrebu, Medicinski fakultet, Zagreb, Hrvatska

»Claire: Sometimes I hate you so much, Justine.“
Lars von Trier, ,Melancholia® 2011

Cilj ovog rada bio je prikazati rezultate lijeCenja bolesnika s relapsnim ili refraktornim klasi¢énim Hodgkinovim limfomom
visokodoznom kemoterapijom praéenom autolognom transplantacijom mati¢nih stanica u jednoj ustanovi. U retrospektivno
istrazivanje ukljucen je 101 bolesnik lije€en u razdoblju od 1995. do 2014. godine. Svi su bolesnici primili mijeloablativni
protokol BEAM. Ukupna stopa odgovora bila je 92,1 %, medijan pracenja je iznosio 42 mjeseca. Petogodisnje ukupno
prezivljenje je iznosilo 56 %, a prezivljenje bez progresije bolesti 51 %. U svakom ishodu postignut je plato bez daljnjih
dogadaja pokazajuci lije¢idbenu moguénost ovog pristupa za oko 50 % bolesnika. Prognosti¢ki ¢imbenici povezani s
kraéim ukupnim prezivljenjem bili su prisutnost B simptoma i anemije u relapsu, odnosno nepostizanje kompletne remisije
na visokodoznu terapiju. Bolesnici, koji nisu postignuli drugu kompletnu remisiju, imali su kraée ukupno prezivljenje s
postignutim platoom u oko 40 % bolesnika Sto pokazuje moguénost autologne transplantacije da donekle umaniji
kemorefraktornu bolest kao negativan prognosticki ¢imbenik. Neuspjeh postizanja druge kompletne remisije bio je jedini
¢imbenik povezan s krac¢im prezivljenjem bez progresije bolesti. Bolesnici koji nisu postignuli kompletnu remisiju na
autolognu transplantaciju ili su imali drugi relaps bolesti imali su loSije petogodiSnje ukupno prezivljenje u iznosu od 31
% i 16 %. Prema nasim rezultatima te, sukladno literaturnom pregledu, pokazali smo da je visokodozna terapija praéena
autolognom transplantacijom mati¢nih stanica optimalan pristup ovim bolesnicima.

Klju¢ne rijeci: Hodgkinov limfom, autologna transplantacija mati¢nih stanica, visokodozna kemoterapija, ukupno
prezivljenje, prognoza

Adresa za dopisivanje:  Vibor Milunovié, dr. med.
Lombardi Comprehensive Cancer Centre
Georgetown University
3970 Reservoir Road NW E501, 20007
Washington D.C., USA, (trenuta¢na adresa)
E-posta: v_milunov@net.hr
Tel. kontakt: 1 202-640-3346
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UVOD

Klasi¢ni Hodgkinov limfom (HL) je zlo¢udna neo-
plazma B limfocitnog podrijetla s gubitkom diferen-
cijacije B stani¢nih antigena (1). Karakteriziran je
patognomic¢nim Reed-Sternbergovim i Hodgkinom
stanicama koji ¢ine manje od 1 % tumorske popula-
cije, dok ostatak neoplazme sacinjava upalno promi-
jenjeni mikrookoli$. Prema americkoj bazi podataka
SEER incidencija HL-a iznosi 2,7 slu¢ajeva na 100.000
stanovnika s najvecom ucestalosti u mladoj Zivotnoj
dobi, odnosno 31,5 % svih novo dijagnosticiranih
HL-a pripada u dobnu skupinu izmedu 20 i 35 godina
(2). Prognoza HL-a je odli¢na s ukupnim petogodis-
njim prezivljenjem (OS prema engl. ‘Overall survival’)
0d 79,3 % prema nedavnim podatcima EUROCARE-5
populacijske studije, odnosno vecina ¢e bolesnika biti
izlije¢ena prvom linijom terapije (3).

Bolesnici s uznapredovalom bolesti te u kojih posto-
je rizi¢ni faktori (Internacionalni prognosticki skor,
tablica 1) skloni su relapsu, odnosno 5-godisnje raz-
doblje bez progresije bolesti iznosi 84 % za 0 rizi¢nih
bodova s padom do 42 % za 5 rizi¢nih bodova (4). Na-
dalje, oko 10 % bolesnika s ranom bolesti te 20 do 30 %
bolesnika s uznapredovalom bolesti imat ¢e primarno
refraktornu bolest ili ¢e dozivjeti relaps (5).

Tablica 1.
Medunarodni prognosticki bodovni indeks za Hodgkinov
limfom (IPS)

Rizi¢ni faktori

Dob> 45 godina

Muski spol

Albumini< 40 g/L

Internacionalni Prognosticki Skor*
Hemoglobin<105 g/L

Stadij IV

Leukociti =15x109/L

Limfociti <0.6x109/L

*odreduje se samo za uznapredovalu bolest

Preporuke lije¢enja ovih bolesnika ukljucuje visoko-
doznu terapiju pracenu autolognom transplantacijom
perifernih mati¢nih stanica. Ta saznanja se temelje na
dva randomizirana klinicka pokusa. Prvi manji BNLI
klinicki pokus uklju¢ivao je 40 bolesnika s relapsnim
ili refraktornim HL-om (6). Ovaj mali broj bolesnika se
moze objasniti da je vecina predvidenih bolesnika ze-
ljela sudjelovati u eksperimentalnoj skupini te je stopa
ukljucenja bila niska. Bolesnici su randomizirani u dvije
skupine. Prva skupina je primila miniBEAM (karmu-
stin, etopozid, citarabin, melfalan) kemoterapiju dok
je druga skupina primila BEAM mijeloablativni proto-

40

kol (karmustin, etopozid, citarabin, melfalan) pracenu
reinfuzijom kos$tane srzi. Jednogodi$nje prezivljenje
bez dogadaja vezanih uz bolest (EFS prema engl. Event
Free Survival) i prezivljenje bez progresije (PFS prema
engl. Progression Free Survival) bilo je znacajno duze u
transplantiranoj skupini, dok razlika u OS-u nije bila
znacajna zbog malog broja dogadaja u obje skupine
(5 u BEAM skupini, 9 u miniBEAM skupini). Unato¢
ovim dobrim rezultatima, sljede¢e klinicko istrazivanje
provedeno je tek nakon desetak godina suradnjom Nje-
macke grupe za Hodgkinov limfom (GHSG prema engl.
German Hodgkin Study Group) i Europskog udruzenja
za transplantaciju krvi i kostane srzi (EBMT) (7). U is-
pitivanju je sudjelovao ukupno 161 bolesnik s relapsnim
ili refraktornim HL-om koji su primili dva ciklusa dexa-
BEAM kemoterapije. U daljnju randomizaciju su uklju-
¢eni samo kemosenzitivni bolesnici. Prva skupina je
primila jo$ dva ciklusa dexaBEAM kemoterapije, dok je
druga skupina primila mijeloablativni BEAM protokol
pracen reinfuzijom mati¢nih stanica. Primarni ishod
pokusa bilo je vrijeme do terapijskog neuspjeha (FFTF
prema engl. Freedom of Treatment Failure). Medijan
pracenja je bio 39 mjeseci i medijan FFTF nije dosegnut
u transplantiranoj skupini, a za dexaBEAM skupinu je
iznosio 12 mjeseci. Takoder, skupine se nisu znacajno
razlikovale za OS koji je bio 68 % za tri godine u ke-
mosenzitivnih bolesnika. Sustavni Cochrane pregled je
potvrdio da autologna transplantacija mati¢nih stanica
smanjuje rizik za progresiju bolesti (hazard ratio = 0,55)
te statisticki neznacajni poboljsanje OS-a (hazard ratio
= 0,67) (8). Rezultati sustavnog pregleda imaju malu
statisticku snagu za dokazivanje zbog malenog broja
ispitanika u navedenim klini¢kim pokusima te kratkog
vremena pracenja. No, unato¢ nedostatku odgovara-
ju¢ih dokaza, autologna transplantacija se primjenjuje
u lijecenju bolesnika s relapsom HL-a ili refraktornim
HL-om ve¢ u devedesetim godinama proslog stoljeca.
Studija EBMT-a je ukljucila 139 bolesnika s HL-om
transplantiranih u razdoblju od 1985. do 1993. godine
(9). Petogodisnji OS je iznosio 49,4 %, a PFS 44,7 %.
Mortalitet povezan s postupkom transplantacije bio je 6
%. Vazno je spomenuti da je dosegnut plato u krivulja-
ma OS-a i PFS-a te je lije¢enje autolognom transplanta-
cijom ucinkovito u oko 50 % bolesnika. Na temelju svih
tih rezultata, visokodozna kemoterapija pracena autolo-
gnom transplantacijom ¢ini dio dobre klinicke prakse
prema preporukama svjetskih i nacionalnih smjernica
u bolesnika s relapsnim ili refraktornim HL u slucaju
kemosenzitivnosti osnovne bolesti (10-12).

CILJ RADA

Cilj ovog rada je prikazati rezultate lijecenja autolo-
gnom transplantacijom perifernih mati¢nih stanica u
bolesnika s relapsnom ili refraktornom HL-u. Primar-
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ni ishod studije bio je OS, a sekundarni PFS. Takoder
je ucinjena analiza prognostickih faktora povezane s
ovim ishodima: dob, spol, primarno refraktorna bo-
lest (definirana kao nepostizanje kompletne remisije
na prvu liniju terapije), vrijeme do relapsa (trajanje
prve kompletne remisije manje ili duze od 12 mjeseci),
B simptomi pri relapsu (no¢no znojenje, neobjasnjiva
temperatura iznad 38° C, nenamjerni gubitak tjelesne
tezine za 10 % u 6 mjeseci), anemija pri relapsu (de-
finirana kao vrijednost hemoglobina manja od 110
g/L), stadij bolesti pri relapsu (stadij I ili II, odnosno
IIT ili IV), kemosenzitivnost (definirana kao postiza-
nje kompletne remisije na visokodoznu terapiju) te
visokodozna terapija pri relapsu.

METODE

Retrospektivno smo prikupili podatke o bolesnicima s
refraktornim ili relapsnim HL-om koji su primili viso-

kodoznu kemoterapiju pracenu autolognom transplan-
tacijom u razdoblju od 1995. do 2014. godine u nasoj
ustanovi. Iskljuéni kriteriji bili su HL-a s nodularnom
limfocitnom predominacijom te progresija bolesti na-
kon prve linije visokodozne terapije. Istrazivanje je vo-
deno sukladno dobroj klini¢koj praksi te su svi podatci
zasti¢eni sukladno Helsinskoj deklacraciji (13).

ISPITANICI

U istrazivanje je uklju¢en 101 bolesnik s relapsnim ili
refraktornim HL-om lijecen visokodoznom kemote-
rapijom pra¢enom autolognom transplantacijom ma-
ti¢nih stanica u razdoblju izmedu 1995. i 2014. godine
u nasoj ustanovi. S obzirom na spolnu razdiobu, 50
ispitanika je muskog, a 51 ispitanika zenskog spola.
Medijan dobi pri dijagnozi HL-a iznosio je 30 godina.
Klinic¢ki podatci za bolesnike na pocetku pracenja pri-
kazani su u tablici 2.

Tablica 2.
Osnovne karakteristike bolesnika pri dijagnozi

Karakteristike bolesnika

Spol M 46,5 % 753,5%
Dob pri dijagnozi 30
Klinicki stadij po Ann Arbour14 /11 52,8 % AV 48,2 %

Stadij bolesti po GHSG15

Rani, povoljan 12,5 %

Rani, nepovoljan 17,0 %

Uznapredovala bolest 70 %

Prva linija terapije

Prisutnost B simptoma* 52,8 %
Ekstranodalna bolest 14,8 %
“Bulky” bolest** 33%
IPS 2

ABVD 63,9 %***

MOPP-ABV 24,7 %****

Ostalo 11,4 %

ZraGenje

27,8 %

Odgovor

Kompletna/parcijalna remisija 75,3 %

Stabilna bolest/progresija 24,7 %

*B simptomi: no¢no znojenje, febrilitet iznad 38°C, gubitak tjelesene tezine ve¢i od 10 % u 6 mjeseci

**”Bulky” bolest je definirana kao tumorska masa ve¢a od 6 cm
***ABVD- doksorubicin, bleomicin, vinblastin, dakarbazin,

X MOPP-ABV-mekloretamin, vinkristin, prokarbazin, prednison, doksorubicin, bleomicin, vinblastin

Medijan vremena od dijagnoze do autologne transplan-
tacije mati¢nih stanica iznosio je 19 mjeseci. Medijan
dobi pri autolognoj transplantaciji mati¢nih stanica
iznosio je 31 godina. U 60,4 % bolesnika ucinjena je au-

tologna transplantacija u razdoblju izmedu 1995. 1 2003.
godine. Najces¢e koristena visokodozna kemoterapija
bila je shema miniBEAM. Klinicki podatci bolesnika
prije autologne transplantacije prikazane su u tablici 3.
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Tablica 3.
Karakteristike bolesnika pri autolognoj transplantaciji
maticnih stanica

Dob 31
Razdoblje 1995-2003. 60,4 %
2004-2014. 39,6 %
Klinicki stadij pri relapsu I/153,5 % I/IV 46,5 %
Anemija pri relapsu 23,8 %
B simptomi pri relapsu 34,5 %
Rani relaps* 30,2 %
miniBEAM 49,5 %
Vrsta visokodozne terapije BEACOPP** 17,6 %

Ostalo 31,9 %

Kompletna ili parcijalna remisija
nakon visokodozne terapije

67,9 %

*rani relaps je definiran kao relaps izmedu 3 i 12 mjeseci nakon
zavr$ene prve linije terapije

**BEACOPP-bleomicin, etopozid, doksorubicin, ciklofosfamid,
vinkristin, prokarbazin, prednizon

Odgovor na visokodoznu terapiju procijenjen je ul-
trazvukom povrsinskih regija limfnih ¢vorova i abdo-
mena, RTG-om srca i pluca te citoloskom punkcijom
kostane srzi u slu¢aju prijasnje infiltracije. Veéina bole-
snika je postigla kompletnu ili parcijalnu remisiju (67,9
%). Bolesnici u kojih je doslo do pogorsanja nakon
prve linije visokodozne kemoterapije bili su isklju¢eni
iz studije. U svih je bolesnika primijenjena mijeloabla-
tivna shema BEAM pracdena reinfuzijom mati¢nih sta-
nica. Odgovor na autolognu transplantaciju mati¢nih
stanica bio je klini¢ki procijenjen mjesec dana nakon
otpusta iz bolnice. U veéine bolesnika je u¢inak lijece-
nja procijenjen na temelju ultrazvuka povrsinskih regi-
jalimfnih ¢vorova i abdomena, RTG slike srca i pluca,
te pozitronske emisijske tomografije s kompjuterizira-
nom tomografijom kad je to bilo moguce.

STATISTICKA ANALIZA

Podatci su prikazani deskriptivnom statistikom, te
analizirani po metodi Kaplan-Meier za ishode te tabli-
ce zivota. U analizi prognostickih ¢imbenika koristen
je log-rank test. Statistickim znacajnim rezultatima
bili su smatrani oni rezultati s p vrijednosti manjom
od 0,05. Sve analize su ucinjene pomocu statistickog
programa Statistical Package for Social Sciences verzija
20.0 (IBM) (16).
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REZULTATI

Odgovor na autolognu transplantaciju maticnih stanica
i ukupno prezZivijenje

Ukupni odgovor (ORR prema engl. Overall Repon-
se Rate) na mijeloablativnu terapiju po shemi BEAM
pracenu autolognom transplantacijom mati¢nih stani-
ca iznosio je 92,1 %. Od toga je bilo ukupno 76,2 %
kompletnih remisija te 15,8 % parcijalnih remisija.

Medijan pracenja bolesnika bio je 42 mjeseca. Medijan
OS-a (izracunat od datuma autologne transplantacije
do datuma smrti ili zadnje kontrole) nije dosegnut te
je 56,2 % bolesnika bilo Zivo nakon 96 mjeseci prace-
nja s postignutim platoom bez daljnjih dogadaja (sl.
1). Ukupna stopa 5-godi$njeg OS-a iznosila je 56 %.

—1Survival Function
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SL 1. Ukupno prezivljenje nakon visokodozne terapije prace-
ne autolognom transplantacijom mati¢nih stanica izrazeno u
mjesecima. Prognosticki ¢imbenici ukupnog prezivljenja na-
kon autologne transplantacije maticnih stanica

Kao jedan od mogucih ¢imbenika analizirali smo
spolnu razdiobu. Nije bilo statisticki znacajne razlike u
OS-u s obzirom na spol (p=0,894). Pri analizi za dobne
skupine, kao vrijednost starije Zivotne dobi uzeli smo
45 godine starosti ili viSe prema IPS bodovnom indek-
su (4). Razlika nije bila staticki znacajna (p=0,272).
Tredi ispitivani ¢imbenik su bile godine kada je prove-
dena autologna transplantacija mati¢nih stanica. Bo-
lesnici su bili podijeljeni u dvije skupine. Prva skupina
je transplantirana u razdoblju izmedu 1995. i 2003.
godine, dok je u drugoj skupini autologna transplanta-
cija u¢injena u razdoblju izmedu 2004. i 2014. godine
(vidljivo na tablici 3.). Razlika u prezivljenju nije bila
static¢ki znacajna (p=0,902).
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S obzirom na rizi¢ne faktore analizirali smo kemorefrak-
tornu bolest pri prvoj liniji terapije, prisutnost anemije
pri relapsu, pisutnost B simptoma pri relapsu, klinicki
stadij po Ann Arbor klasifikaciji pri relapsu, rani relaps,
kemosenzitivnost bolesti te vrstu visokodozne terapija.

U analizi OS-a kemorefraktorna bolest se nije poka-
zala statisticki znacajnim prognosti¢kim ¢imbenikom
(p=0,529). Prisutnost anemije pri relapsu je statisticki
znacajan ¢imbenik. Bolesnici, koji su imali anemiju,
imali su znacajno manji OS (medijan OS-a= 44 mjese-
ca) za razliku od bolesnika bez anemije u kojih medijan
nije dosegnut $to je prikazano nasl. 2. (p = 0,012). Pri-
sutnost B simptoma pri relapsu takoder je bio statistic-
ki znacajan prognostic¢ki ¢cimbenik (p=0,02). Bolesnici
s izrazenim B simptomima imali su medijan OS-a u
iznosu od 78 mjeseci za razliku od bolesnika bez izra-
zenih B simptoma u kojih medijan nije dosegnut (sl.
3). U daljnoj analizi podijelili smo bolesnike prema
klinickom stadiju odredenom po Cotswaldovoj modi-
fikaciji Ann Arbor klasifikacije (14). Razlika u OS-u,
s obzirom na klinic¢ki stadij nije bila staticki znacajna
(p=0,592).Rani relaps nije bio povezan sa znac¢ajnom
razlikom u OS-u (p=0,397). Bolesnici s drugom kom-
pletnom remisijom nakon visokodozne terapije imali
su znacajno duzi OS (medijan nije dosegnut) za razli-
ku od ostalih bolesnika u kojih je medijan OS-a izno-
sio 95 mjeseci (p=0,023). (sl. 4). S obzirom na moguci
»bias“ te ¢injenicu da pojedini istraziva¢i smatraju i
parcijalnu remisiju kao znak kemosenzitivne bolesti, u
daljnju smo analizu ukljucili i bolesnike s parcijalnom
remisijom te je razlika i dalje ostala statisticki znacajna
(11,12). Kao $to je vidljivo na sl. 4. postignut je plato
u OS-u nakon autologne transplantacije u oko 40 %
kemorefraktornih bolesnika.
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(hemoglobin manji od 110 g/L) pri relapsu
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SL 3. Ovisnost ukupnog prezivljenja nakon autologne trans-
plantacije maticnih stanica o prisutnosti B simptoma*
*(B simptomi su definirani kao prisutnost jednog ili vise klinickih fe-
nomena; nocno znojenje, neobjasnjiva tielesna temperatura veéa od
38°C te nenamjeran gubitak tjelesne tezine veci od 10 % u razdoblju
od 6 mjeseci
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Sl 4. Kemosenzitivost kao prognosticki cimbenik ukupnog
prezivljenja pri autolognoj transplantaciji maticnih stanica*
*kemosenzitivnost je definirana kao postizanje kompletne remisije
nakon visokodozne terapije

S obzirom da je visokodozna kemoterapija po shemi
miniBEAM bila najcesce (49,5 %) koristena terapija u
ovih bolesnika, bolesnike smo podijelili u dvije skupi-
ne. Prva skupina je primila kemoterapiju po shemi mi-
niBEAM, dok je druga skupina primila neki od drugih
modaliteta visokodozne kemoterapije. Ta razlika nije
bila staticki znacajna u OS-u te je srednji OS bio po-
djednak u obe skupine (p=0,807).

Kao posljednji prognosti¢ki ¢imbenik analizirali smo
odgovor na autolognu transplantaciju mati¢nih stani-
ca. U bolesnika u kojih je postignuta kompletna re-
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misija medijan OS-a nije dosegnut za razliku od par-
cijalne remisije (medijan 44 mjeseci), stabilne bolesti
(29 mjeseci), odnosno progresije bolesti (medijan 2
mjeseca). Ta razlika je statisticki znacajna (p<0,001).
Stopa 5-godi$njeg prezivljenja iznosila je 31 % za bole-
snike koji nisu postignuli kompletnu remisiju kao od-
govor na autolognu transplantaciju mati¢nih stanica.

Svi navedeni rezultati prikazani su u tablici 4.

Tablica 4.
Analiza mogucih cimbenika povezanih s ukupnim
prezivljenjem nakon autologne transplantacije maticnih
stanica pomocu log-rank testa

Cimbenik 2 df p
Spol 0,018 1 0,894
Dob iznad 45 godina 1,200 1 0,272
Razdoblje 0,015 1 0,902
Primarno kemorefraktorna bolest 0,397 1 0,592
Anemija 6,424 1 0,012
B simptomi 5,370 1 0,020
Klinicki stadij 0,397 1 0,592
Rani relaps 0,717 1 0,397
Kemosenzitivnost 5132 1 0,023
miniBEAM 0,060 1 0,807
Odgovor na autolognu transplantaciju | 39,233 3 <0,001

Vrijeme bez progresije bolesti i prognosticki cimbenici

Medijan PFS-a (rac¢unato od datuma autologne trans-
plantacije do relapsa ili zadnje kontrole) u ovoj skupi-
ni bolesnika nije dosegnut, odnosno 50,5 % bolesnika
nije dozivjelo relaps osnovne bolesti nakon 167 mjese-
ci pradenja s postignutim platoom (sl. 5). Petogodisnji
PES iznosio je 51 %.
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SL. 5. Vrijeme bez progresije bolesti nakon autologne
transplantacije maticnih stanica
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Kemosenzitivnost bolesti prije autologne transplan-
tacije bio je jedini statisticki znacajni ¢imbenik. Me-
dijan PFS-a kemorefraktornih bolesnika iznosio je
29 mjeseci dok nije dosegnut u kemosenzitivnih bo-
lesnika (p=0,036). Ostali ¢imbenici nisu bili statisti¢-
ki znacajni; spol (p=0,81), dob pri autolognoj trans-
plantaciji (p=0,704), vremensko razdoblje autologne
transplantacije (p=0,762), primarno kemorefraktorna
bolest (p=0,606), klinicki stadij pri relapsu (p=0,518),
prisutnost anemije (p=0,653), prisutnost B simptoma
(p=0,112), rani relaps (p=0,108) te upotreba miniBE-
AM visokodozne terapije (p=0,81). Svi navedeni re-
zultati su prikazani u tablici 5.

Tablica 5.
Analiza mogucih ¢imbenika povezanih s vremenom bez
progresije bolesti nakon autologne transplantacije maticnih
stanica pomocéu log-rank testa

Cimbenik %2 df p
Spol 0,058 1 0,810
Dob 0,144 1 0,704
Razdoblje 0,092 1 0,762
Primarno kemorefraktorna bolest 0,265 1 0,606
Klinicki stadij 0,418 1 0,518
Anemija 0,853 2 0,653
B simptomi 2,522 1 0,112
Rani relaps 2,590 1 0,108
Kemosenzitivnost 4,413 1 0,036
miniBEAM 0,058 1 0,810

Ishod bolesnika s relapsom nakon autologne transplan-
tacije maticnih stanica

Tijekom pracenja nakon autologne transplantacije, 37
bolesnika je dozivjelo relaps. Medijan OS-a ovih bo-
lesnika iznosio je 17 mjeseci, dok je 5-godisnji OS bio
16 % (sl. 6). Vazno je istaknuti da je 29,7 % bolesnika s
relapsom Zivjelo dulje od tri godine.
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nakon autologne transplantacije maticnih stanica
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RASPRAVA

Ishodi autologne transplantacije maticnih stanica u re-
lapsnom ili refraktornom Hodgkinovom limfomu

Najvazni rezultat nase studije je da je dosegnut plato
bez relapsa nakon vremena pracenja od 167 mjeseci
ili smrti nakon vremena pracenja od 96 mjeseci, a $to
ukazuje da je u ovoj skupini bolesnika visokodozna
kemoterapija pracena autolognom transplantacijom
mati¢nih stanica uc¢inkovita u 50 % bolesnika s relap-
snim ili refraktornim HL-om. Medijan OS-a nije po-
stignut i 56,2 % bolesnika je bilo Zivo nakon 96 mje-
seci pracenja. Takoder, medijan za PFS nije dosegnut
te je 50,5 % bolesnika bilo bez znakova bolesti nakon
167 mjeseci pracenja. Stopa 5- godi$njeg OS-a iznosila
je 56 % dok je za PFS iznosila 51 %, $to pokazuje da
autologna transplantacija moze predstavljati lije¢id-
benu opciju u ovom klinickom okruzju. Nasi rezultati
su usporedivi s rezultatima talijanske skupine autora
koja je pokazala 10-godisnji OS od 57 % te PFS od 51
% u svojoj skupini bolesnika (1). Prema literaturnom
pregledu rezultate s najduljim praéenjem (medijan
pracenja 10 godina) pokazala je britanska skupina na
119 bolesnika (18). Petogodisnja stopa OS-a iznosila
je 55 % sa stopom PFS-a u vrijednosti od 44 %. U ovoj
studiji je 20 bolesnika razvilo sekundarnu neoplazmu,
od toga sedmoro akutnu mijeloi¢nu leukemiju ili mi-
jelodisplasti¢ni sindrom sa 10 godi$njim rizikom od 7
% za hematoloske neoplazme. U nasih bolesnika je za-
biljezen samo jedan slucaj mijelodisplasti¢nog sindro-
ma sa smrtnim ishodom, dok za sekundarne solidne
neoplazme nismo prikupljali podatke.

BEAM mijeloablativna terapija

Nasi rezultati ukazuju na visoki ORR (92,1 %) na
BEAM mijeloablativnu terapiju pracenu transplan-
tacijom mati¢nih stanica. Ti su rezultati sukladni re-
zultatima Argirisa i sur. koji su pokazali stopu kom-
pletnih remisija na navedenu mijeloablativnu terapiju
u HL u iznosu od 92 % (19). Druga retrospektivna
studija je ukljucila 155 bolesnika s primarno refrak-
tornim ili relapsnim HL-om lije¢enim BEAM mijelo-
ablativnim protokolom (20). U ovih bolesnika ORR
je iznosio 74 % s ve¢inom parcijalnih odgovora (46
%). Losiji ishod je vjerojatno posljedica nepovoljnih
rizi¢nih ¢imbenika bolesti ukljucenih bolesnika, tj.
postojanja vise rizi¢nih faktora. Nedavna retrospek-
tivna studija je ispitivala razlic¢ite mijeloablativne pro-
tokole u malignim limfomima, odnosno u studiju je
bilo uklju¢eno 1012 bolesnika s HL-om (21). BEAM
kemoterapija uz kemoterapiju po shemi CBV (ciklo-
fosfamid, karmustin, etopozid) pokazala je prednost
u obliku 3 godis$njeg OS-a u iznosu od 79 % te stope
relapsa u iznosu od 32 %. Nadalje, BEAM je bio supe-
rioran $to ti¢e mortaliteta vezanog uz lijeCenje (TRM

prema engl. Treatment-Related Mortality) prema svim
ostalim protokolima. TRM za BEAM iznosio je 4 %.
Ako ekstrapoliramo nase podatke kao smrtnost u pr-
vih godinu dana kao TRM, za nasu skupinu bolesnika
TRM je iznosio 9,2 %. Nadalje, u direktnoj usporedbi s
CBV kemoterapijom, nedavna retrospektivna skupina
iz registra Nebraske na 225 Zivu¢ih autotransplanti-
ranih bolesnika s HL-om je pokazala bolji 5-godisnji
OS od 95 % te PFS od 73 % za BEAM skupinu (22).
Bitno je naglasiti da je analiza ukljucivala samo Zive
bolesnike bez znakova bolesti. S obzirom na niski
TRM, odnosno pokazanu veéu uéinkovitost naspram
drugih mijeloablativnih protokola, BEAM mijeloabla-
tivni protokol je, sukladno nasim rezultatima, postao
vodeci protokol u ovom klinickom okruzenju premda
vodece svjetskle smjernice zbog nedostatka randomi-
ziranih pokusa ne preporucuju specifiéni mijeloabla-
tivni protokol (10,11).

MiniBEAM kao visokodozna terapija

U polovice nasih bolesnika koristena je visokodozna
kemoterapija po shemi miniBEAM. U daljnjoj analizi
nismo nasli razliku u OS-u i PFS-u s obzirom na kori-
$tenje miniBEAM terapije, no moramo istaknuti mo-
guci ,bias“ u analizi s obzirom na heterogenost ostalih
doza kemoterapije. Ukupni ORR na miniBEAM pre-
ma retrospektivnoj studiji Martina i sur. iznosio je 84
%, no uz znacajnu toksi¢nost, primarno mijelosupre-
siju (86 %) te infekcije (61 %) (23). Posljedi¢no je ovaj
protokol rjede primjenjivan, osobito nakon razvoja
novih protokola, primjerice ICE (ifosfamid, carbopla-
tin, etopozid) i DHAP (cisplatin, citarabin dexameta-
zon) (24,25).

Prognosticki ¢imbenici povezani s ishodom autologne
transplantacije maticnih stanica u relapsnom ili refrak-
trornom Hodgkinovom limfomu

Cimbenici lo$eg prognosti¢nog ishoda su u ovom
istrazivanju bili: B simptomi i anemija pri relapsu, te
kemorefrakternost bolesti na visokodoznu terapiju.
Kemorefraktorna bolest na visokodoznu terapiju bila
je jedini ¢cimbenik povezan s losijim PFS-om. Njemac-
ka GHSG skupina je razvila prognosti¢ki indeks na
422 bolesnika s HL-om podvrgnutih autolognoj trans-
plantaciji mati¢nih stanica (27). U analizi su utvrdili
5 karakteristika povezanih s losijim ishodom: vrijeme
do relapsa, klinicki stadij, prisutnost anemije, abnor-
malne vrijednosti sedimentacije i alkalne fosfataze.
U daljnoj analizi su koristili anemiju, klinicki stadjj
te vrijeme do relapsa (krace od 12 mjeseci) te razvr-
stali bolesnike u 4 skupine na temelju OS-a i FFTF-a.
Prema nasim rezultatima jedino se anemija pokazala
znacajnom u predikciji loseg ishoda, ali ne i klinicki
stadij u relapsu. Za procjenu klini¢kog stadija smo po-
najprije koristili ultrazvuk koji ima manju osjetljivost
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od PET-CT. To su objektivne poteskoce retrospektivne
studije. Usprkos ravnomjernoj podjeli frekvencija kli-
nickog stadija pri relapsu prikazih u tablici 2, nismo
nasli statisti¢ki znacajnu razliku. Razlog moze biti raz-
vrstavanje bolesnika, tj. ,,upstaging® i ,downstaging*
na temelju ultrazvu¢ne metode, a ne CT-a odnosno
PET-CT-a prema preporukama kriterija za odgovor u
malignim limfomima iz 1998. i 2007. godine (28,29).
Bududi da je ovo retrospektivna studija, to je ujedno i
ogranicenje istrazivanja. Moramo naglasiti da je osjet-
ljivost ultrazvuka u dijagnozi HL 60-70 %, specifi¢nost
veca od 90 %, a §to ga je ¢inilo prihvatljivim dijagno-
stickim sredstvom u proslosti (30).

Rani relaps (3-12 mjeseci od zavrsetka prve linije ke-
moterapije) nije bio povezan s losim ishodom autolo-
gne transplantacije mati¢nih stanica, usprkos sto ga
ve¢ina studija definira kao nepovoljan prognosticki
¢imbenik (27,31,32). Za naSe istrazivanje to je vjero-
jatno posljedica malog broja slu¢ajeva ranog relapsa te
analize vremena relapsa kao dihotomne, a ne kontinu-
irane varijable u statistickoj analizi.

Kao jedan od ¢imbenika povezan s losijom progno-
zom bila je i prisutnost sustavnih B simptoma pri re-
lapsu. Prema literaturnom pregledu, Martin i sur. su u
svojoj analizi 55 bolesnika s relapsnim i refraktornim
HL-om odredili prisutnost B simptoma kao negativni
prognosticki ¢imbenik u bolesnika lije¢enih miniBE-
AM kemoterapijom (23). Nadalje, americka skupina
iz Memorial Sloan Kettering Cancer Centre odredila
je prisutnost B simptoma kao neovisni prognosticki
¢imbenik za bolesnike lijecene visokodoznom kemo-
terapijom po shemi ICE (33).

Kemorefraktornost bolesti na visokodoznu terapiju je
¢imbenik povezan s oba ishoda nase studije. EBMT
skupina je pokazala u 139 bolesnika s refraktornim ili
relapsnim HL-om da je druga kompletna remisija ne-
ovisni prognosticki ¢imbenik OS-a, sukladno nasem
istrazivanju, buduci da je za nas definicija kemosenzi-
tivnosti bilo postizanje druge kompletne remisije (9).
Takoder, francuska skupina je odredila kemosenzitiv-
ni relaps na 280 bolesnika kao prediktor boljeg OS-a
(34). Vazan rezultat je postizanje platoa u OS-u u ke-
morezistentne skupine za oko 40 % bolesnika (sl. 4)
autolognom transplantacijom mati¢nih stanica u bole-
snika u kojih nije ostvarena druga kompletna remisija.

Na to pitanje je pokusala odgovoriti skupina Britanske
Kolumbije u svoj analizi 256 primarno refraktornih
ili relapsnih HL bolesnika (35). Nakon medijana pra-
¢enja od 11,7 godina, 10-godi$nja stopa OS-a za pri-
marno refraktorne bolesnike, koji nisu odgovorili na
visokodoznu kemoterapiju, bila je 29 %, dok je za ke-
morefraktorne bolesnike u relapsu bila 59 %. U mul-
tivarijatnoj analizi kemorezistentnost na visokodoznu
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kemoterapiju nije imala utjecaj na FFS u obje skupine
te utjecaj na OS u relapsnoj skupini. Autori zakljucu-
ju da autologna transplantacija moze biti dobar izbor
lijecenja i za kemorefraktorne bolesnike zbog parcijal-
nog nadvladavanja kemorezistencije $to rezultira izlje-
¢enjem izmedu 30 i 50 % bolesnika. Na tragu tog stava
je i naSe iskustvo, unato¢ postoje¢ih smjernica koje
preporucuju ovaj postupak samo u kemosenzitivnih
bolesnika (10-12).

Neocekivani rezultat je podudarnost u prezivljenju
izmedu primarno refraktornih bolesnika i bolesnika
u relapsu. Primarna kemofraktorna bolest se tradici-
onalno smatra visoko rizi¢cnom skupinom u HL-u na
temelju razlic¢itih studija (36).

Prema literaturnom pregledu, najvece iskustvo dolazi
iz GHSG retrospektivne analize koja je ukljuc¢ivala 206
primarno refraktornih bolesnika (37). Petogodi$nja
stopa OS-a iznosila je 26 %, dok je 17 % bolesnika bilo
bez znakova bolesti. Kao najc¢es¢i modalitet terapije
koristena je visokodozna terapija, a u 33 % bolesnika je
ucinjena autologna transplantacija $to moze objasniti
ovu losu prognozu. EBMT iskustvo na 175 primarno
refraktornih bolesnika je pokazalo da autologna trans-
plantacija mati¢nih stanica dovodi do odredene kon-
trole bolesti, odnosno 5-godi$nja stopa OS-a je 36 %
dok za PFS iznosi 32 % (38). U nasoj je studiji bilo
malo bolesnika s primarno refraktornom bolesti, a §to
je vrlo vjerojatno utjecalo na ovaj ishod.

Kao odgovor na problem heterogenosti prognostickih
¢imbenika u razlic¢itim studijama u ovom klinickom
okruzju, Drustvo za proucavanje limfoma (Lympho-
ma Study Association, LYSA) je definiralo preporuke o
stratifikaciji i zbrinjavanju bolesnika s relapsnim ili re-
fraktornim HL-a (39). Kao rizi¢ni ¢imbenici odabrani
su primarno refraktorna bolest, rani relaps te stadij III
ili IV pri relapsu.

S obzirom da odabir ovih ¢imbenika nije proizasao
kao rezultat sustavnog pregleda, smatramo da su po-
trebna prospektivna istrazivanja koja ¢e validirati ove
¢imbenike i pristup LYSA skupine bolesnicima s HL-
om pogodnim za autolognu transplantaciju mati¢nih
stanica.

Ishod bolesnika koji nisu odgovorili na lijecenje ili su do-
zivjeli relaps nakon autologne transplantacije maticnih
stanica

Ukupno 5-godisnje prezivljenje bolesnika, koji nisu
postignuli kompletnu remisiju na autolognu trans-
plantaciju mati¢nih stanica, iznosilo je 31 %. Za bo-
lesnike, koji su dozivjeli drugi relaps, 5-godisnji OS
iznosio je 16 %. Ovi podatci ukazuju na vrlo losu pro-
gnozu u bolesnika u kojih autologna transplantacija



V. Milunovi¢, M. Bogelji¢ Patekar, N. Zagorac, D. Perica, I. Mandac Rogulj, I. Kardum-Skelin, A. Planinc-Peraica, S. Ostoji¢ Koloni¢
Visokodozna terapija pracena autolognom transplantacijom moze dovesti do izlije¢enja u 50 % bolesnika s relapsnim ili
refraktornim Hodgkinovim limfomom - iskustvo jednog centra « Acta Med Croatica, 71 (2017) 39-49

mati¢nih stanica nije uspjela. Najvece iskustvo u ovih
bolesnika prikazala je EBMT skupina (40). Medijan
OS-a iznosio je 29 mjeseci uz 5-godi$nju stopu OS-a
od 32 % §to je vise nego u na$oj seriji. Ta bi se razli-
ka mogla objasniti s primjenom alogenei¢ne terapije
EBMT skupini, odnosno 29 % njihove kohorte bilo je
alotransplantirano. U nasoj kohorti broj alotransplan-
tiranih bolesnika je gotovo mali.

Lijecenje ovih bolesnika je vrlo slozeno. Terapijske se
odluke donose na temelju opéeg zdravstvenog statusa
bolesnika te variraju od monoterapije vinblastinom ili
gemcitabinom, visokodozne kemoterapije temeljene
na gemcitabinu do alogeni¢ne transplantacije matic-
nih stanica (41). Nove moguc¢nosti lijecenja ukljucuju
brentuksimab vedotin, antiCD30 imunokonjugirano
protutijelo. Za lije¢enje brentuksimab vedotinom su
ishodi (PFS) bili bolji u odnosu na konvencionalnu
kemoterapiju u bolesnika s relapsnim ili refraktornim
HL-om nakon autologne transplantacije (42,43). U
Hrvatskoj je brentuksimab vedotin odobren za lijece-
nja relapsnog ili refaktornog HL-a nakon autologne
transplantacije mati¢nih stanica odnosno HL-a u ko-
jem autologna transplantacija nije opcija (44,45).

LIMITACIJE

Limitacije ove studije su inherentne svakoj studiji re-
trospektivne naravi, odnosno heterogenost podataka,
zbog dugog razdoblja i razliditosti pristupa, otezava
analizu. Jedna od limitacija je $to se nisu koristili krite-
riji za odgovor u lije¢enju malignih limfoma $to moze
interferirati s precizno$¢u nasih podataka, no kako
ova studija nije klinicki pokus, nego pokazatelj rutin-
ske klinic¢ke prakse jednog centra ta limitacija ne ugro-
zZava interpretaciju rezultata (28,29). Druga limitacija
lezi u ¢injenici da u statistickoj analizi nismo koristili
multivarijatnu analizu, no zbog malog broja dogada-
ja u studiji premisa takve analize ne bi bila opravdana
(46).

ZAKLJUCAK

U ovoj studiji je lijecenje visokodoznom terapijom i
autolognom transplantacijom mati¢nih stanica imalo
dobar ishod u polovice bolesnika s relapsnim ili re-
fraktornim HL. Prognosticki ¢imbenici nepovoljnog
ishoda bili su anemije, B simptomi pri relapsu odno-
sno kemorefraktornosti bolesti na visokodoznu tera-
piju. Rezultati naseg istrazivanja su podudarni s veci-
nom suvremenih saznanja lijecenja ovih bolesnika.
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SUMMARY

SALVAGE CHEMOTHERAPY FOLLOWED BY AUTOLOGOUS STEM CELL
TRANSPLANTATION MAY BE CURATIVE IN 50% OF RELAPSED OR REFRACTORY
CLASSICAL HODGKIN LYMPHOMA: A SINGLE-CENTER EXPERIENCE

V. MILUNOVIC"2, M. BOGELJIC PATEKAR!, N. ZAGORAC*, D. PERICA*, I. MANDAC ROGULJ},
I. KARDUM-SKELIN?®, A. PLANINC-PERAICA and S. OSTOJIC KOLONIC**

'Merkur University Hospital, Department of Internal Medicine, Division of Hematology Zagreb, Croatia,
’Lombardi Comprehensive Cancer Centre, Georgetown University, Washington D.C., USA, *Merkur University
Hospital, Department of Cytology and Cytogenetics Merkur University Hospital, *University of Zagreb, Faculty

of Medicine, Zagreb, Croatia

The main aim of this study was to present outcomes and prognostic factors in relapsed and refractory classical Hodgkin
lymphoma undergoing salvage chemotherapy followed by stem cell transplantation. This retrospective study included
101 adult patients being treated at a single center in the period between 1995-2014. The most commonly used salvage
chemotherapy was miniBEAM. All patients received BEAM myeloablative protocol followed by stem cell reinfusion. The
ORR was 92.1%. After a median of follow-up of 42 months, 5-year OS rate was 56% with 5-year PFS rate being 51%. In each
survival curve, a plateau was achieved implying the curative possibility of autologous stem cell transplantation. Adverse
prognostic factors associated with worse OS were presence of B symptoms and anemia at relapse and chemoresistance
to salvage chemotherapy, defined as inability to achieve 2nd complete remission. However, in survival curve a plateau
was reached indicating that 40% of chemorefractory patients can be cured with this approach. Only prognostic factor
associated with inferior PFS was chemoresistance to salvage therapy. Outcomes for patients not responding to or relapsing
after stem cell transplantation were less advantageous with 31% and 16% 5-years OS rates, stressing the need for better
clinical approach in this subpopulation. Based on our results and according to the literature review, we demonstrate that
salvage therapy followed by autologous stem cell transplantation represents a treatment of choice in transplant-eligible
patients suffering from relapsed or refractory Hodgkin lymphoma.

Key words: classical Hodgkin lymphoma, salvage chemotherapy, stem cell transplantation, overall survival, prognosis
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PRIMARNA HIPERTENZIJA U DJECE I ADOLESCENATA
VESNA HERCEG-CAVRAK i VISNJA TOKIC PIVAC!

Klinika za djecje bolesti Zagreb, Klinika za pedijatriju, Odjel za kardiologiju; Sveuciliste Josipa Jurja
Strossmayera u Osijeku, Medicinski fakultet, Osijek i 'Klinika za djecje bolesti Zagreb, Klinika za
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Primarna hipertenzija je medu naj¢esc¢im kroni¢nim bolestima adolescencije, Sto se povezuje s epidemijom debljine u
djegjoj dobi. Cimbenik je rizika za kasniji razvoj kardiovaskularnih bolesti, a subklini¢ka o$teéenja ciljnih organa mogu
biti prisutna vec¢ u djetinjstvu. Na razvoj kardiovaskularnih bolesti debljina utje¢e i posredstvom metaboli¢kih promjena u
obliku dislipidemije, inzulinske rezistencije, intolerancije glukoze, Secerne bolesti tip 2 te kroni¢ne upale. Maj¢ina debljina,
dijabetes i hipertenzija tijekom trudnoce imaju ulogu u fetalnom programiranju kardiovaskularnih bolesti. Neinvazivne
metode kojima naj¢esce procjenjujemo funkcionalne i strukturne promjene na krvnim zilama su mjerenje debljine intime-
medije karotidnih arterija (cIMT) i mjerenje krutosti arterija. U otkrivanju hipertenzije bijele kute i skrivene hipertenzije
klju€nu ulogu ima kontinuirano mjerenje arterijskog tlaka (KMAT). Klinicko praéenje te poticanje promjene zivotnih navika
vazno je i kod prehipertenzije te hipertenzije bijele kute, buduéi da i ta stanja nose rizik za ostecenje ciljnih organa.
Vazna je rana intervencija, jer su promjene u pocetku reverzibilne, no s vremenom mogu postati fiksirane. Kod izolirane
sistolicke hipertenzije centralni aortni tlak je Cesto uredan. S obzirom da o povezanosti izolirane sistolicke hipertenzije s
kardiovaskularnim dogadajima u odrasloj dobi za sada nema dovoljno podataka razumno je redovito pracenje i takvih
adolescenata.
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UvOoD nostavnim hemodinamskim problemom, ve¢ prvim
stadijem u razvoju kardiovaskularnih bolesti. Novije
spoznaje o fetalnom programiranju buduce hiperten-
zije i debljine bacaju novo svjetlo na etiologiju i pato-

genezu kardiovaskularnih bolesti.

Prevalencija hipertenzije u djece je zadnjih godina u
porastu pa u djece od 8 do 18 godina iznosi 2-3,6 %,
a u adolescenata od 18 godina oko 10 %. Oduvijek se
smatralo da je hipertenzija u dje¢joj dobi rijetka i da
je u pravilu sekundarna, uzrokovana najcesce boles¢u
bubrega. Medutim, vidimo da se slika hipertenzije u
djece promijenila - primarna hipertenzija danas je jed-
na od naj¢es¢ih kroni¢nih bolesti u adolescenciji (1).
Iako se vjerojatno radi o multifaktorskim uzrocima
ove pojave (prekomjeran unos soli, manjak tjelesne ak-

DEFINICIJA HIPERTENZIJE U DJECE

Za razliku od odraslih, hipertenzija u djece definirana
je na temelju distribucije normalnih vrijednosti arte-

tivnosti, stres), sigurno je da tome znacajno pridonosi
epidemija debljine u djece koja se dogodila u zadnjem
desetlje¢u. S obzirom na to da je primarna hipertenzija
vec¢ u djec¢joj dobi nerijetko povezana sa subklinickim
o$tecenjima ciljnih organa, metabolickim i imunolos-
kim promjenama u organizmu, ne smatramo je jed-

rijskog tlaka u zdravoj populaciji a ne na temelju kar-
diovaskularnog morbiditeta i mortaliteta vezanog za
odredenu vrijednost arterijskog tlaka. Hipertenzijom u
djece smatramo vrijednosti sistolickog i/ili dijastoli¢-
kog tlaka ve¢im od 95. percentile za dob, spol i tjelesnu
visinu izmjerenih u tri odvojena mjerenja. Vrijednosti
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<90. percentile smatramo normotenzijom, vrijednosti
od 90-95. percentile prehipertenzijom. Hipertenzijom
I. stupnja smatramo vrijednosti sistolickog i/ili dijasto-
lickog tlaka 295. do 99. percentile + 5 mm Hg, a hiper-
tenzijom II. stupnja >99. percentile +5 mm Hg.

Novost u preporukama European Society of Hyperten-
sion (ESH) iz 2016. godine (2) jest da hipertenziju u
adolescenata u dobi 216 godina klasificiramo kao u
odraslih. Normotenzijom smatramo vrijednosti sisto-
lickog i/ili dijastolickog tlaka <130/85 mm Hg, a hi-
pertenzijom vrijednosti >130/85 mm Hg. Vrijednosti
130-139/85-90 mm Hg , kao i u odraslih, smatramo
prehipertenzijom ili visoko normalnim tlakom , a vri-
jednosti >140/90 mm Hg hipertenzijom.

ARTERIJSKI TLAK I RIZIK ZA OSTECENJE
CILJNIH ORGANA

Primarna hipertenzija u djece nije bezazlena i moze
uzrokovati znacajno o$tecenje ciljnih organa koje se
ponekad registrira ve¢ u trenutku postavljanja dija-
gnoze. lako su kardiovaskularne bolesti vrlo rijetke u
djetinjstvu, oStecenje ciljnih organa je znacajan rizik za
kardiovaskularne dogadaje u odrasloj dobi. Poviseni
arterijski tlak (AT) moze ve¢ u djecjoj i adolescentnoj
dobi izazvati razli¢ite promjene na ciljnim organima
- povecanje debljine intime medije karotidnih arterija
(engl. cIMT - ,,carotid Intima-Media Thickness*), sma-
njenu rastezljivost brahijalne arterije, pove¢anu brzi-
nu $irenja pulsnog vala (engl. PWV, Pulse Wave Velo-
city) kroz arterijsku stijenku i augmentacijski indeks
(AlIx) $to ukazuje na povecanu krutost arterija, zatim
hipertrofiiju lijeve klijetke (engl. LVH, Left Vetricu-
lar Hypertrophy) ), ostecenje bubrega te promjene na
o¢noj pozadini (3,4). Novost je da danas imamo nor-
malne vrijednosti za cIMT(5) i za PWV (6) za djecu.
Osim toga, u nekoliko longitudinalnih studija utvrde-
no je da je poviseni arterijski tlak u djetinjstvu, osobito
adolescenciji, povezan s promjenama ciljnih organa u
odrasloj dobi - pove¢anom debljinom intime medije
karotidnih arterija (7), pove¢anom brzinom Sirenja
pulsnoga vala (8) i hipertrofijom lijeve klijetke.

DEBLJINA, HIPERTENZIJA 1
KARDIOVASKULARNI RIZICI

Zadnjih desetlje¢a evidentan je porast hipertenzije i
debljine u djece i adolescenata te debljina postaje sve
ve¢i medicinski problem. Prevalencija prekomjerne
tjelesne mase i debljine u djece u razli¢itim zemlja-
ma je i do 20-30 %, a prevalencija debljine oko 5-6 %.
Povezanost debljine i hipertenzije u djece uocena je
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u brojnim studijama koje redom ukazuju na poveca-
nu prevalenciju hipertenzije u djece s prekomjernom
tjelesnom masom. Osim hipertenzije, uz debljinu su
vezani i drugi moguéi poremecaji kao dislipidemija,
inzulinska rezistencija, intolerancija glukoze, dijabetes
melitus tip 2, hipertrofija lijeve klijetke i kroni¢na upa-
la, $to sve povecava rizik za kardiovaskularne bolesti u
odrasloj dobi. Jedan rizi¢ni faktor za razvoj kardiova-
skularne bolesti ima 39 % pretile djece, 16,5 % ih ima
dva rizi¢na faktora, a 2,8 % tri rizi¢na faktora. Najcesce
je to hiperinzulinizam (30,8 %), zatim dislipidemija
(12,9 %) i hipertenzija (10,5 %). Dokazana je i korela-
cija izmedu inzulinske rezistencije i poviSenih vrijed-
nosti AT-a u djece (9). Buduéi da je zadnjih godina
masno tkivo oznaceno kao metabolicki i endokrino-
logki vrlo aktivan organ, vazno je utvrditi koja djeca s
prekomjernom tjelesnom masom imaju rizik za razvoj
hipertenzije i kardiovaskularnih bolesti. Rizik za hi-
pertenziju i druge kardiometabolicke rizi¢ne faktore u
odrasloj dobi za osobe koje su bile prekomjerno teske i
debele u djetinjstvu je povecan (RR 2,7; CI 95 2,2-3,3).
Medutim, ako ta djeca izrastu u odrasle osobe nor-
malne tjelesne mase, rizici su jednaki kao u onih koji
u djetinjstvu nisu bili pretili (10). Sli¢ni su podatci za
cIMT u odnosu na povisene vrijednosti AT i koli¢inu
visceralnog masnog tkiva u djetinjstvu (11-12). Longi-
tudinalne studije ukazuju na nizi rizik za hipertenziju
i kardiovaskularne bolesti u osoba koje su bile pretile u
adolescenciji i smrsavile, a povecani rizik za one trajno
prekomjerno teske i pretile od djetinjstva do odrasle
dobi (13). Rezultati tih studija podupiru nuznost pre-
vencije i lijeCenja debljine u djece.

PREHIPERTENZIJA

Prehipertenzija u djece i adolescenata definirana je
vrijednostima sistoli¢kog i/ili dijastoli¢kog tlaka ve¢im
od 90. percentile, ali manjim od 95. percentile za dob
spol i tjelesnu visinu. Medutim, 90. percentila sistoli¢-
kog i/ili dijastolickog tlaka u adolescenata je nerijetko
visa od 120/80 mm Hg, $to je grani¢na vrijednost u
odraslih. U tom slu¢aju prehipertenzijom smatramo
vrijednosti arterijskog tlaka (AT) izmedu 120/80 mm
Hg (¢ak i ako su manje od 90. percentile) i 95. percen-
tile za dob, spol i tjelesnu visinu. S obzirom da zadnjih
godina i u djece koristimo 24-satno kontinuirano
mjerenje arterijskog tlaka (KMAT), prehipertenzija je
definirana vrijednostima srednjeg 24-satnog AT-a ma-
njim od 95. percentile uz tlacno opterecenje (engl. BP
load), odnosno postotak izmjerenih vrijednosti iznad
95. percentile veci od 25. Prevalencija prehipretenzije
u djecjoj dobi u razli¢itim studijama iznosi i do 23,7 %
(14), ako je AT mjeren samo jednom, odnosno 3,4-4
% ako je mjeren u viSe navrata. Prehipertenzija je ve-
zana za prekomjernu tjelesnu masu pa tako se nalazi u
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13,6 % djece normalnog indeksa tjelesne mase (ITM),
u prekomjerno teske djece u 19,7 %, a u debele djece
u 23,7 %. (9).

Pitanje je koliko je znacenje prehipertenzije u djecjoj
dobi? Iako se blago povisenim vrijednostima AT-a u
adolescentnoj dobi nerijetko ne obraca osobita pozor-
nost, dva su bitna problema koja povezujemo s prehi-
pertenzijom - rizik progresije u hipertenziju i prisutno
oste¢enje ciljnih organa. Incidencija hipertenzije u
skupini normotenzivne djece je 0,3 % godisnje, dok je
u djece s prehipertenzijom 1,1 % godisnje. Povecani
rizik za razvoj hipertenzije imaju i adolescenti kod ko-
jih se povremeno mjere blago povisene, ali i normal-
ne vrijednosti AT-a te takvu djecu ipak ne mozemo
smatrati normotenzivnom. Incidencija hipertenzije u
skupini djece koja su rizi¢na za hipertenziju - a to su
adolescenti s prehipertenzijom i oni u kojih je pocet-
no izmjeren poviseni AT, koji je kasnije bio normalan,
je 1,4 % godisnje. Ako su povisene vrijednosti AT-a
registrirane u adolescenata u tri mjerenja - stopa ra-
zvoja hipertenzije u toj skupini je ¢ak 6,6 % godisnje.
To znaci da je rizik za razvoj hipertenzije bitno veci
u djece i adolescenata s prehipertenzijom, nego u
normotenzivne djece (15). Osim rizika za razvoj hi-
pertenzije, u djece s prehipertenzijom nalazimo ve¢ i
ostecenje ciljnih organa. U vise je studija u njih nade-
na hipertrofija lijeve klijetke, dijastolicka disfunkcija,
veca debljina intime medije te povecana krutost arte-
rija (16,17) $to ima klinicko znacenje za razvoj kardio-
vaskularnih bolesti u odrasloj dobi. Osobito je vazna
¢injenica da su mnoge od tih promjena, prisutnih u
adolescenata s prehipertenzijom, reverzibilne, ako se
na vrijeme zapo¢ne promjenom nacina Zivota.

HIPERTENZIJA BIJELE KUTE, SKRIVENA
HIPERTENZIJA

Hipertenzija bijele kute (engl. WCH, ,,white coat hyper-
tension“) u djece je definirana poviSenim vrijednosti-
ma arterijskog tlaka mjerenima u lije¢nickoj ordinaciji
ve¢im od 95. percentile, uz normalne vrijednosti izvan
ordinacije, odnosno dobivene KMAT-om. Prisutnost
WCH obi¢no ukazuje na osobe koje i u drugim stre-
snim situacijama reagiraju povisenim arterijskim tla-
kom. Prevalencija u djece jako varira: od vrlo niske (1
%) pa do visoke (45 %), ovisno o kriterijima za postav-
ljanje dijagnoze. Hipertenzija bijele kute ¢e$ca je u dje-
vojcica, u pretile djece, u djece niske porodajne mase,
a primijeceno je i da se ce$ce javlja obiteljski. Prije je
smatrana benignom pojavom, no s obzirom da se u
te djece mogu naci ostecenja ciljnih organa, u prvom
redu LVH, jasno je da WCH ima klinicko znacenje i
da je rizik za kardiovaskularne bolesti. Vazno je pra-
titi tu djecu kako bi se na vrijeme registrirala stabilna

hipertenzija. Iako nema jasnih preporuka za lijecenje,
medikamentno lijeenje se preporucuje, ako postoje
znaci o$tecenja ciljnih organa (18).

Pojava suprotna hipertenziji bijele kute je tzv. skrivena
hipertenzija (engl. MH, ,,masked hypertension®) . Ka-
rakterizirana je poviSenim vrijednostima AT-a zabilje-
zenim KMAT-om uz normalne vrijednosti mjerene u
ordinaciji. Ta djeca ¢esto ve¢ u ordinaciji imaju vrijed-
nosti AT-a na gornjoj granici normale ili izmedu 90.
i 95. percentile. Skrivenu hipertenziju nije lako dija-
gnosticirati, ali na nju treba misliti ako nam se klini¢ka
prezentacija (npr. ehokardiografski nalaz hipertrofije
lijeve klijetke) ne poklapa s mjerenim vrijednostima
AT-a. Prevalencija skrivene hipertenzije u djece je oko
7 % (19), a u pretilih mladih 19 %. Za precizne podatke
o prevalenciji MH u dje¢joj populaciji bit ¢e potrebno
uciniti KMAT velikom broju zdrave djece. U djece sa
skrivenom hipertenzijom, kao i kod djece s hiperten-
zijom bijele kute, takoder nalazimo ostecenje ciljnih
organa, $to ukazuje na njezino klinicko znacenje u na-
stanku kardiovaskularnih bolesti (19). Ta djeca imaju u
znacajnom postotku ve¢u sr¢anu frekvenciju, ve¢i ITM
nego zdrava djeca, a 50 % ih ima pozitivou obiteljsku
anamnezu za hipertenziju. Iako nije prakti¢no stavlja-
ti KMAT zdravoj djeci kako bi se postavila dijagnoza
MH, svakako bi ga trebalo u¢initi kod djece s visokim
rizikom za hipertenziju u odrasloj dobi, osobito djeci
s obiteljskom anamnezom hipertenzije. Kontinuirano
mjerenje arterijskog tlaka je dobro poznata metoda
koja se ve¢ dugo primjenjuje u dijagnostici i pracenju
hipertenzije u odraslih, ali se tek zadnje vrijeme koristi
u djece i adolescenata. Stoga je American Heart Asso-
ciation (AHA) donijela preporuke za upotrebu u djece,
prvi put 2008. godine, a obnovljene su 2014. godine
(4) (tablica 1). KMAT koristimo za razlikovanje pra-
ve hipertenzije i hipertenzije bijele kute, za otkrivanje
skrivene hipertenzije, u dijagnostici sekundarne hiper-
tenzije, kod djece s kroni¢nom bubreznom bolescu,
dijabetesom, pretilo$c¢u, u nekim genetskim bolestima,
pri pracenju ucinka antihipertenzivnog lijecenja.

Tablica 1.
Izmijenjena shema za interpretaciju kontinuiranog mjerenja
arterijskog tlaka (KMAT), 2014.god. (4)

- ATu Srggnji ) Sistg!iéko iIiv
Klasifikacija ordinacij SBP ili DBP duasgohgko tlaéno
(KMAT) opterecenije (load) (%)

Normalan <90¢ <9%5¢ <25
Hipertenzija bijele kute | > 95 ¢ <95¢ <25
Prehipertenzija i192007;g <9¢ >25
Skrivena hipertenzija <9%¢c >9¢ >25

Hipertenzija >9¢ >95¢ 25-50
Teska hipertenzija >95¢ >95¢ >50
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IZOLIRANA SISTOLICKA HIPERTENZIJA U
ADOLESCENATA I MLADIH

Izoliranu sistolicku hipertenziju (ISH) nalazimo u
starih osoba, ali i u adolescenata i mladih, no pato-
fizioloski mehanizam nastanka je potpuno drugaciji.
U starih osoba izolirana sistoli¢ka hipertenzija znak
je povecane krutosti aorte i brzog $irenja pulsnog vala
anterogradno od srca prema periferiji i retrogradno
prema srcu te ranog dolaska retrogradnog vala (u
sistoli), koji uzrokuje povecanje sistolickog tlaka. U
mladih ISH nastaje na periferiji zbog tzv. fenomena
amplifikacije, tj. pojacanja sistolickog vala na mjesti-
ma grananja velikih arterija prema periferiji uz vrlo
elasticnu aortu. Centralni aortni tlak je normalno
nizi nego brahijalni. Vrijednost centralnog aortnog
tlaka dobivamo izra¢unom iz neinvazivno registrira-
nog pulsnog vala na periferiji (npr. brahijalna ili radi-
jalna arterija). Tako se sve preporuke za hipertenziju
osnivaju na brahijalnom tlaku, centralni aortni tlak
se smatra vrijednijim parametrom za nastanak budu-
¢ih kardiovaskularnih dogadaja, nego brahijalni tlak.
Izolirana sistoli¢ka hipertenzija u mladih nerijetko se
naziva i ,laZna hipertenzija®, jer se uz povisenu vri-
jednost sistolickog tlaka u brahijalnoj arteriji cesto
nalazi normalan centralni aortni tlak. To bi znacilo
da nalaz povisenog sistolickog tlaka u takve osobe
nema klini¢ko znacenje. Medutim, misljenja o znace-
nju ISH u mladih su neuskladena i jo§ nema sigurnih
odgovora na pitanje u kolikom su riziku za nastanak
prave hipertenzije i buducih kardiovaskularnih doga-
daja. U studijama u kojima su prac¢ene mlade osobe
sa ISH dobiveni su razli¢iti rezultati. U jednoj studiji
je naden relativno malen rizik za pravu hipertenziju u
osoba koje su imale ISH ako je njihov centralni aortni
tlak bio nizak (20). U Anglo-Cardiff Colaborative Trial
studiji na 4700 mladih osoba s ISH naden je povecani
pulsni tlak u odnosu na normotenzivne osobe, ali i po-
velani udarni volumen, §to povecéava rizik za nastanak
prave hipertenzije i ima klinicko znacenje. Medutim,
u nekim studijama je u mladih osoba s ISH naden po-
viseni centralni aortni tlak i povec¢ana krutost arterija,
$to ih svrstava u skupinu povecanog rizika za nastanak
prave hipertenzije (21,22). Mlade osobe s ISH se ne
moze svrstati u kategoriju hipertenzivnih, ali bududi
da ne mozemo sa sigurnos¢u znati kakav ce biti ishod
u odrasloj dobi i da li ¢e se razviti prava hipertenzija,
potrebno ih je pratiti, cak i one s normalnim central-
nim aortnim tlakom.

HIPERTENZIJA I VASKULARNI FENOTIP

Povijesno, krvne Zile su smatrane pasivnim sustavom
za provodenje krvi, ali danas se zna da su one aktivni
sudionici u kardiovaskularnoj funkciji. Prva stepeni-
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ca u odredivanju kardiovaskularnog rizika u mladih
je mjerenje arterijskog tlaka, ali za potpuniju ocjenu
potrebno je odrediti vaskularnu funkciju. Vaskularna
funkcija se o$tecuje starenjem, ali i zbog razli¢itih bo-
lesti - hipertenzije, debljine, dijabetesa, hiperlipidemi-
je. Hipertenzija moze biti uzrok, ali i posljedica oste-
¢ene vaskularne funkcije. Poveéana krutost arterija je
nezavisni rizi¢ni faktor za nastanak kardiovaskularnih
bolesti. Starenjem i utjecajem raznih S$tetnih fakto-
ra krvne zile postaju krute i ireverzibilno strukturno
promijenjene, no u mladih osoba zbog hipertenzije i
debljine najprije nastaju reverzibilne, funkcionalne
promjene vaskularnog stabla. One vremenom mogu
postati fiksirane i ireverzibilne ako hipertenzija traje.
Upravo stoga je vazna rana intervencija u mladih s hi-
pertenzijom, jer su promjene na ciljnim organima u
toj fazi jo§ reverzibilne (23). ViSe studija ukazuje na
povezanost hipertenzije u djece i adolescenata, kruto-
sti arterija i kardiovasularnih rizika (16,24). U svrhu
ocjene vaskularne funkcije koristimo nove neinvaziv-
ne dijagnosticke metode kojima definiramo status ve-
likih krvnih zila. U odraslih su najé¢e$¢e upotrebljavani
parametri cIMT, PWV i AIX, no oni jo$ uvijek nisu za-
zivjeli u rutinskoj upotrebi u pedijatrijskoj praksi. Ra-
zlog je nedostatak opreme, komplicirana tehnologija,
nedostatna standardizacija metoda, nedostatak isku-
stva i vjestine, nedovoljno definirano znacenje u dija-
gnostici i nedostatak validacije u pedijatijskih pacije-
nata. Do nedavno nismo imali normalne vrijednosti
parametara krutosti arterija za djecu i adolescente, no
sada je publicirano nekoliko studija s normalnim vri-
jednostima za PWV u djece i adolescenata (6,25,26).

INTRAUTERINI CIMBENICI NASTANKA
HIPERTENZIJE

Osnovna pretpostavka ,teorije razvojnog podrijetla
zdravlja i bolesti“ (engl. teorija DOHaD -Develop-
mental Origin of Health and Disease) je da na stanje
zdravlja i rizik od bolesti u djetinjstvu i u odrasloj dobi
direktno utjecu ¢imbenici okoline koji djeluju tijekom
prekoncepcijskog, prenatalnog i ranog postnatalnog
razdoblja. Zacetnici te ideje bili su DJP Barker i CN
Hales 80-tih godina proslog stoljeca, koji su ukazali na
obrnutu korelaciju porodne tezine i smrtnosti od ko-
ronarne bolesti u odrasloj dobi, kao i utjecaj ¢imbeni-
ka iz fetalnog razdoblja na razvoj hipertenzije u odra-
sloj dobi (27,28). Tijekom svog razvoja fetus je ovisan
0 maj¢inoj nutritivnoj, hormonskoj i metabolickoj
ravnotezi, a svaka promjena u programiranju organ-
ske strukture, stani¢nog sastava i genske ekspresije u
fetusa moze znacajno promijeniti njegov metabolizam
i funkcije. Adaptaciju na nepovoljne intrauterine uvje-
te omogucava ,razvojna plasticnost“ fetusa, a pri tome
nastale promjene u tkivima i organima osiguravaju
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prezivljavanje organizma i ostaju za citav zivot. S vre-
menom je postalo jasno da je mala porodajna tezina
samo surogat biljeg za procese koji se dogadaju tije-
kom intrauterinog Zivota, ako se fetus razvija u nepo-
voljnim okolnostima. Maj¢ina debljina, neadekvatna
prehrana tijekom trudnode, dijabetes te hipertenzija
u trudnodi vazni su ¢imbenici u fetalnom programi-
ranju kroni¢nih bolesti. PoviSene vrijednosti arterij-
skog tlaka registrirane su u adolescenata ¢ije su majke
tijekom trudnoce imale preeklampsiju ili gestacijsku
hipertenziju (29). Nekoliko je mogu¢ih mehanizama
kojima bi se moglo objasniti perinatalno programira-
nje kroni¢nih bolesti, pa tako i hipertenzije, nastalih
zbog suboptimalnih uvjeta tijekom fetalnog razdoblja.
Moguce je da se radi o smanjenoj velic¢ini razli¢itih
organa - dokazano manji broj nefrona u osoba male
porodajne mase (30), izmijenjenoj neuroendokrinoj
funkciji kao i epigenetskim promjenama. Epigenetika
podrazumijeva stabilne, potencijalno nasljedne pro-
mjene u funkciji gena i stani¢nog fenotipa nastale tije-
kom prenatalnog i ranog postnatalnog razdoblja pod
utjecajem ¢imbenika okoli$a, a bez promjene u gen-
skoj sekvenci. Jo$ uvijek nema dovoljno studija koje bi
pojasnile utjecaj epigenetskih mehanizama na patofi-
ziologiju kardiovaskularnih bolesti (31).

ZAKLJUCAK:

Primarna hipertenzija je medu naj¢es¢im kroni¢nim
bolestima adolescencije $to se povezuje s epidemijom
debljine u dje¢joj dobi. Cimbenik je rizika za kasniji
razvoj kardiovaskularnih bolesti, a subklinicka ostece-
nja ciljnih organa, koja su najprije reverzibilna, a zatim
postaju fiksirana, prisutna su ve¢ u djetinjstvu. Maj-
¢ina debljina, dijabetes te hipertenzija tijekom trud-
noce imaju ulogu u fetalnom programiranju kardio-
vaskularnih bolesti.U otkrivanju skrivene hipertenzije
klju¢nu ulogu ima kontinuirano mjerenje arterijskog
tlaka (KMAT).

Redovito pracenje i poticanje promjene zivotnih navi-
ka vazno je i kod prehipertenzije te hipertenzije bijele
kute, buduci da i ta stanja nose rizik ostec¢enja ciljnih
organa, a za sada je razumno i kod adolescenata s izo-
liranom sistoli¢ckom hipertenzijom.
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SUMMARY

PRIMARY HYPERTENSION IN CHILDREN AND ADOLESCENTS
V. HERCEG-CAVRAK"? and V. TOKIC PIVAC!

Zagreb Children’s Hospital, Department of Pediatric Cardiology, Zagreb and *Josip Juraj Strossmayer University
of Osijek, School of Medicine, Osijek, Croatia

Primary hypertension is among the most common chronic diseases in adolescence, which is associated with the epidemic
of childhood obesity. It presents a risk factor for later development of cardiovascular diseases, and subclinical damages to
target organs can occur as early as childhood. Obesity influences development of cardiovascular diseases through metabolic
changes such as dyslipidemia, insulin resistance, glucose intolerance, diabetes mellitus type 2, and chronic inflammation.
Maternal obesity, diabetes and hypertension during pregnancy play a role in fetal programming of cardiovascular diseases.
Noninvasive methods most often used to estimate functional and structural changes in blood vessels measure the carotid
intima-media thickness (cIMT) and arterial stiffness. Ambulatory blood pressure monitoring (ABPM) plays a key role in
detecting white coat hypertension and masked hypertension. Clinical monitoring and encouraging lifestyle modifications
are important considering both prehypertension and white coat hypertension, as these conditions also pose a risk in target
organ damage. Early intervention is important because these changes are reversible in the beginning, but can become
stable with time. In isolated systolic hypertension, central aortic pressure is often within normal values. Since not enough
information has yet been gathered on the connection between isolated systolic hypertension and cardiovascular events in
adulthood, it is prudent to regularly monitor such adolescents.

Key words: primary hypertension, white coat hypertension, masked hypertension, arterial stiffness, children and adolescents
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FIZICKA AKTIVNOST I SECERNA BOLEST
MAJA BARETIC

Klinicki bolnicki centar Zagreb, Interna klinika, Zavod za endokrinologiju, Zagreb, Hrvatska

Sve veca ucestalost Secerne bolesti povezuje se s prihva¢anjem netradicionalnih nacina prehrane i prakticiranjem
»Sjedilackog nacina Zivota“. LijeCenje Secerne bolesti sastoji se od promjene Zivotnog stila $to uklju¢uje promjenu fizicke
aktivnosti, tipa i uCestalosti prehrane te uzimanje specifi¢ne terapije. Fizicka aktivnost je dio temeljnog lije¢enja dijabetesa;
ima dokazane koristi u smanjenju inzulinske rezistencije, poboljSanju glikemijske kontrole, lipidnog profila, u normalizaciji
tjelesne mase i povecanju kardiorespiracijske sposobnosti. Vjezbanje moze smanijiti potrebu za lijekovima i usporiti razvoj
nekih dijabeti¢kih komplikacija. U osoba koje se lijeCe od Secerne bolesti postoje i odredena ograni¢enja, Sto se uglavhom
odnosi na one s prisutnim komplikacijama. Prije zapoc€injanja programa fizi€ke aktivnosti preporucuje se uc€initi medicinsku
evaluaciju te dati adekvatne upute. Tjelovjezba se prakticira uz spoznaju da za vrijeme i poslije intenzivnih vjezbi glukoza
u plazmi pada zbog njene povecane potrosnje, ali i pove¢ane inzulinske osjetljivosti. Bolesnici koji su lije¢eni inzulinom ili
inzulinskim sekretagozima imaju veci rizik od hipoglikemije pa se koli¢ina unesenih kalorija prilagodava tipu i intenzitetu
fzicke aktivnosti, daju se jasne upute glede prilagodbe terapije prije i/ili nakon tjelovjezbe. Seéerna bolest nije prepreka
za bavljenje sportom, no zahtijeva angaziranost i znanje, kako medicinskog tima koji prati bolesnika, tako i bolesnika s
Sec¢ernom boles¢éu samog.

Klju¢ne rijeci: Secerna bolest, tjelovjezba, sport

Adresa za dopisivanje:  Dr. sc. Maja Bareti¢, dr. med
Zavod za endokrinologiju
Interna klinika
KBC Zagreb
Kispaticeva 12
10 000 Zagreb, Hrvatska
E-mail maja.simek@zg.t-com.hr

FIZICKA AKTIVNOST I SECERNA BOLEST nja specifi¢nih netradicionalnih nacina prehrane i mi-
jenjanja zivotnih navika. Epidemiju Secerne veze se uz
epidemiju debljine. Kako se debljina javlja u sve mladoj

zivotnoj dobi, za ocekivati je da ¢e i udio osoba koje su

Seéerna bolest je kroni¢na bolest koja nastaje kada
gusteraca ne proizvodi dovoljno inzulina, ili kada tije-

lo ne moze ucinkovito iskoristiti proizvedeni inzulin.
Seéerna bolest se ne promatra kao izolirani poremecaj
glikemije nego kao ,,... heterogena grupa metabolickih
poremecaja karakterizirana trajnom hiperglikemijom,
.dok je kroni¢na hiperglikemija vezana uz poremecaj
metabolizma ugljikohidrata, masti i proteina, nastala
kao poremecaj sekrecije inzulina, njegovog djelovanja
ili oboje.“(1).

Svjetska zdravstvena organizacija procjenjuje da je broj
osoba sa $e¢ernom bolesti porastao sa 108 milijuna u
1980. godini na 422 milijuna u 2014. godini (1). Oce-
kuje se najveci porast $ecerne bolesti u zemljama koje
su sada u razvoju, vjerojatno kao posljedica prihvaca-

niz godina pretile biti sve veci i da ¢e se one prakticira-
judi ,,sjedilacki nacin zivota“ sve manje kretati. Popu-
lacija stari i metabolicke posljedice bit ¢e izrazenije pa
se moze ocekivati da ¢e incidencija dijabetesa biti sve
veca. S druge strane, na veci ukupan broj oboljelih od
dijabetesa utjece i ¢injenica da se o dijabetickim osoba-
ma sve bolje skrbi i da imaju dulji Zivotni vijek.

Dva najce$ca tipa Secerne bolesti su tip 1 i tip 2. U tipu
1 dijabetesa dolazi do autoimunoga razaranja p-stani-
ca u Langerhansovim otoci¢ima gusterace koje izlu-
¢uju inzulin. Kao posljedica destrukcije stanica nema
vi$e sinteze inzulina te dolazi do njegovog apsolutnog
manjka. Ranije je nazvan inzulin-ovisni, jer je Zivotno

57



M. Baretié¢
Fizicka aktivnost i Secerna bolest
Acta Med Croatica, 71 (2017) 57-62

potrebno lijeCenje inzulinom Radi od 5 % do 10 % slu-
¢ajeva svih dijabetesa. On je najces¢i je u djece i mladih
osoba te se nekada nazivao i juvenilnim dijabetesom.
Cak i do trecine slu¢ajeva novonadenog tipa 1 javlja se
u dobi iznad 30 godina pa se naziv juvenilni izbjegava.
(2). Ve¢inu dijagnosticiranih dijabetesa ¢ini onaj tipa
2. Kod tipa 2 niz razli¢itih, nasljednih i okoli$nih ¢im-
benika utjece na njegovu pojavu, manifestaciju i brzinu
razvoja. Etiologija nije do kraja poznata, nego elementi
»mozaika“ koji ga ¢ine. Postavka u kojoj nasljedni fak-
tor (mozda poligenski) nosi rizik, a trigerira ga oko-
li$ni (npr. debljina) je prihvaéeni model (3,4). Cetiri
elementa koja metabolicki determiniraju dijabetes tipa
2 su debljina, inzulinska rezistencija, disfunkcija sekre-
cije inzulina i pojacana sinteza endogene glukoze. Oko
90 % svih dijagnosticiranih dijabetesa ¢ini tip 2.

Sama narav $ecerne bolesti nije jednostavna, kao ni
njena etiologija, pa se ne moze simplificirati niti pita-
nje terapije. Kako postoji viSe tipova dijabetesa, postoji
i viSe modaliteta terapije koji nisu primjenjivi za svaki
tip. Svaka osoba sa svojim klinickim stanjem, navika-
ma i psihofizickim mogu¢nostima te motiviranos¢u
dijelom diktira tip lijecenja. Cilj lije¢enja dijabetesa
nije isklju¢ivo dobra kontrola glikemije, nego i upli-
tanje u patofiziologiju same bolesti i ¢uvanje rezervi
endogenog inzulina §to dulje ($to se odnosi na tip 2).
Cilj terapije takoder nije samo izbjegavanje akutnih
komplikacija, nego moguénost da osoba sa $e¢ernom
bolesti Zivi $to dulje i kvalitetnije s minimumom kro-
ni¢nih komplikacija (5,6). Kroni¢ne komplikacije di-
jabetesa sa svojim mutiliraju¢im zavr$nim stupnjevi-
ma sve viSe zauzimaju vodeca mjesta u neuroloskim,
oftalmoloskim i nefroloskim odjelima, a osobe s ge-
neraliziranom aterosklerozom te sr¢anim i cerebrova-
skularnim komplikacijama cesto boluju od dijabetesa.
Lijecenje $ecerne bolesti zahtijeva maksimalni anga-
zman samog bolesnika jer ukljucuje mijenjanje ¢ita-
vog zivotnog stila, od promjene fizicke aktivnosti, tipa
i ucestalosti prehrane pa tek onda uzimanje specifi¢ne
terapije. LijeCenje se sastoji od edukacije, adekvatne
fizicke aktivnosti, prehrambenih modifikacija. U tipu
2 Secerne bolesti lijecenje ukljucuje niz oralnih antidi-
jabetika, inzulina, te neinzulinske supkutane terapije.
U tipu 1 dijabetesa je neminovan inzulin, takav se bo-
lesnik moze lijeciti uz vise dnevnih injekcija inzulina
i inzulinskom crpkom te transplantacijom gusterace.

TJELOVJEZBA KAO TERAPIJA SECERNE BOLESTI

Pocetak lijecenja dijabetesa jest saznanje da dijabetes
postoji. Saznanje za tip 1 dijabetesa najcesée zapocinje
akutnom fazom bolesti, a saznanje za tip 2 kasni oko
5-6 godina od pocetka bolesti. Epidemioloski podatci
o porastu debljine i uz nju dijabetesa tipa 2 zapravo
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ukazuju na potrebu prvog stupnja edukacije koji je na
razini javnozdravstvenih akcija kao npr. ukazivanje
na potrebu mijenjanja Zivotnih navika i unaprjedenje
zdravlja opcenito (..krecete li se i vi 30 minuta dnev-
no). Tako se osvjescuje moguénost pojave dijabetesa i
u osoba koje ga trenutno nemaju, ali su obiteljski op-
terecene ili nose faktore rizika. Jo$ su antic¢ki narodi
preporucili tjelovjezbu, odnosno tjelesnu aktivnost,
kao bitan dio svakodnevnog Zivota.

Nakon postavljanja dijagnoze zapocinje se tzv. temelj-
nim lije¢enjem - uputama o potrebi promjene stila
zivota $to ukljucuje savjetovanje o prehrani i fizickoj
aktivnosti. Fizi¢ka aktivnost je temeljni i bitan sastojak
ukupnoga programa lijecenja Secerne bolesti te sprje-
¢avanja kardiovaskularnih komplikacija. Ona pokazu-
je visestruke koristi kao §to su npr. povecéanje kardio-
respiracijske sposobnosti, povecanje snage, smanjenje
inzulinske rezistencije, poboljsanje glikemijske kon-
trole, unaprjedenje lipidnog profila, odrzavanje tjele-
sne mase (7,8). Meta-analize su pokazale da nadzirani
rezimi koji uklju¢uju vjezbe snage i aerobne vjezbe po-
boljsavaju glikemijsku kontrolu u odraslih bolesnika
sa $ecernom bolescu tipa 2 (9). Klini¢ki je dokazano
da su umjerena do visoka razina fizicke aktivnosti i
kardiorespiracijska sposobnost udruzene sa smanje-
njem morbiditeta i mortaliteta bolesnika i s tipom 11is
tipom 2 $ecerne bolesti (10,11).

Vjezbanje moze smanyjiti potrebu za lijekovima, a i us-
poriti razvoj nekih dijabeti¢ckih komplikacija. Medu-
tim, u osoba koje se lije¢e od $ecerne bolesti postoje i
odredena ogranicenja $to se uglavnom odnosi na one
s postoje¢im komplikacijama. Radi navedenog, prije
samog zapocinjanja programa fizicke aktivnosti jaceg
intenziteta i snage od $etnje, bolesnici s dijabetesom
trebaju biti medicinski evaluirani uzimajué¢i u obzir
stanja koja bi mogla biti kontraindikacija za odredeni
tip vjezbi. Neke od njih bi mogle dovesti do ozljede ili
povecati rizik za sréanozilni dogadaj.

Aerobne vjezbe ne dovode do duga kisika pa se pre-
porucuje minimum aerobne tjelesne aktivnosti od 150
minuta tjedno umjerenog intenziteta, rasporedeno
u najmanje tri navrata, s razmakom od maksimalno
dva dana izmedu pojedinih treninga. Kako anaerobne
vjezbe dovode do duga kisika, preporucuje se interval-
no vjezbanje koje se kombinira s razdobljima odmora
ili aerobne tjelesne aktivnosti. Bolesnici sa $e¢ernom
boles¢u koji zapocinju vjezbe snage trebali bi imati
inicijalne instrukcije, povremene savjete i pracenje
trenera. Tjelovjezba se prakticira uz spoznaju da za
vrijeme i poslije intenzivnih vjezbi glukoza u plazmi
pada zbog njene povecane potrosnje, ali i povecane in-
zulinske osjetljivosti. Izrazito je bitno imati na umu da
se koli¢ina unesenih kalorija mora modificirati prema
tipu aktivnosti koja se provodi i tjelesnoj tezini.
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SECERNA BOLESTI TIPA 2 I TJELOVJEZBA

Poznato je da i osobe koje imaju intoleranciju glukoze
mogu redovitom tjelovjezbom smanjiti razvoj $ecerne
bolesti (12). One osobe koje ve¢ imaju tip 2 Secerne
bolesti i trajno vjezbaju mogu ne samo regulirati ak-
tualnu glikemiju nego i utjecati na trajnu glukoregula-
ciju uz smanjenje vjerojatnosti kroni¢nih komplikacija
(13). Tjelovjezba utje¢e na smanjenje inzulinske rezi-
stencije, smanjenje hiperinzulinemije ¢ime se zadire
u samu sr7 tipa 2 dijabetesa. Inzulinska rezistencija se
smanjuje pove¢anom ekspresijom perifernih GLUT 4
receptora, a ako se zeli posti¢i korist koja bi smanjila
i lipidemiju potrebna je rigoroznija i napornija vjezba
(14). Tijekom tjelovjezbe otpusta se dusi¢ni oksid te
dolazi do blage vazodilatacije ¢ime se moze regulira-
ti i hipertenzija. U $ecernoj bolesti tipa 2 s redovitom
fizickom aktivno$cu i/ili srednjom do visokom kardio-
respiracijskom sposobnos¢u, dokazano je smanjen sr-
¢anozilini i ukupni mortalitet 39-70 % tijekom 15-20
godina pracenja (15). Postoje odredeni rizici tjelovjez-
be - one osobe koje uzimanju inzulin u terapiji ili se
lije¢e inzulinskim sekretagozima kao npr. sulfnilure-
jama imaju vedi rizik od hipoglikemije. Potrebno je
navesti da postoji mogucénost hipoglikemije i u duljem
razdoblju nakon tjelovjezbe zbog povecane inzulinske
osjetljivosti (16). Za sportase koji imaju tip 2 $ecerne
bolesti, i one koji se rekreativno bave sportom danas
postoji cijeli spektar lijekova koji ne dovodi do hipo-
glikemije (metformin, lijekovi temeljeni na inkretin-
skom ucinku, inhibitori natrij-glukoza kotransportera
2, pioglitazon) (17). Takvom terapijom se omogucuje
bolesnicima s tipom 2 dijabetesa da se bave fizickom
aktivno$c¢u bez straha od hipoglikemije ili bez potrebe
uzimanja dodatnih obroka. One osobe koje uzimaju
premijesani inzulin (kombinacija srednjedugodjelu-
juceg i kratko/ultrakratkodjelujuc¢eg inzulina) mogu
vjezbati prije uzimanja inzulina uz redukciju doze ili
uz izbacivanje kratkodjeluju¢e komponente inzulina,
tj. ako ga uzimaju u dvije doze ujutro i navecer vjez-
bati oko podneva kada obrok nije terapijski pokriven
kratkodjeluju¢im inzulinom. Oni bolesnici s tipom
2 dijabetesa koji se lije¢e po shemi bazal/bolus (vise
dnevnih injekcija uz bazalni srednjedugodjelujuci ili
dugodjelujudi inzulin i boluse prandijalnog inzulina)
podesavaju dozu bolusa aktualnoj glikemiji i intenzi-
tetu tjelovjezbe. Kako vecina bolesnika s tipom 2 dija-
betesa ima povecan src¢anozilni rizik, potrebno je imati
na umu da neadekvatno optere¢enje moze precipitirati
ishemiju miokarda. Prije poletka primjene tjelovjezbe
potrebno je, prema procjeni lije¢nika, uciniti EKG, a
kod bolesnika s povisenim kardiovaskularnim rizikom
uciniti ergometriju. Bolesnicima s razvijenom teskom
retinopatijom uz intenzivniju tjelesnu aktivnost moze
do¢i do njenog pogorsanja, tj. moze izazvati krvarenje
iz o$tecenih krvnih zila u retini (bolesnici s retinopati-
jom trebali bi se postedjeti izrazitih napora ili npr. ma-

nevara sli¢nih Valsalvi) (18). Kod onih koji imaju neu-
ropatiju postoji veci rizik od ozljeda, ¢ak neprimjetnih
malih na stopalima koje mogu u svom kasnijem tijeku
dovesti do upale. Neadekvatna obu¢a moze otvoriti
ulkus te dovesti do infekcije $to se kasnije dugotraj-
no i tesko lijeci, infekcije ili deformacija. Autonomna
neuropatija ponekad ograni¢ava normalnu adaptaciju
sréane frekvencije te ¢ini limitirajudi faktor za vjezba-
nje. Preporucuje se da bolesnik s dijabetesom uz sve
navedene ograde vjezba aerobno umjerenim intenzite-
tom 30 minuta ili dulje, no vjezba ne bi trebala povecati
puls na vise od 60-70 % bazalnog. Tjelovjezba bi tre-
bala poceti zagrijavanjem koje traje oko 5-10 minuta,
rastezanjem tj. ,,strechingom®, nakon toga maksimalno
30 minuta treninga uz monitoriranje sréane frekvenci-
je do Zeljenih vrijednosti i najmanje 10 minuta postu-
pnom obustavom vjezbi tzv. ,hladenjem® Kako cesto
vjezbati pitanje je na koje je odgovor - $to ¢esce, najbo-
lje svaki dan, no ipak ne manje od 3 x tjedno. Prakti¢no
najlakse izvediva aerobna vjezba u veéine sredovjecnih
i starijih bolesnika sa Secernom boles¢u je hodanje koje
se moze lako prilagoditi te imati elemente i aerobne i
anaerobne vjezbe. Umjereno brzo hodanje na ravnom
je kao oblik aerobne vjezbe, Zustro hodanje uzbrdo i
tr¢anje kao oblik intenzivne aerobne vjezbe. Najveci
utjecaj vjezbi snage na regulaciju glikemije imaju bo-
lesnici koji vjezbaju 3 seta vjezbi visokog intenziteta (8
puta po setu) 3 puta na tjedan (19,20).

SECERNA BOLESTI TIPA 11 TJELOVJEZBA

Secerna bolest tipa 1 je kroni¢na bolest koja ponajprije
pogada mladu populaciju te uklju¢uje kompleksne mje-
re lijecenja edukacijom, dijetom, inzulinom i tjelesnom
aktivno$¢u. Radi neminovne primjene inzulina po-
trebno je prilagoditi njegovu dozu i vrijeme aplikacije
tjelovjezbi, tj. prilagoditi unos ugljikohidrata. Radi se
o mladim ljudima koji teze fizickoj aktivnosti kao i nji-
hovi vrinjaci, ¢esto su nerealno limitirani samom bole-
$¢u $to je izrazeno tijekom djetinjstva i adolescencije. U
istrazivanju bolesnika sa Se¢ernom bolesti tipa 1 obra-
divanih u sklopu dnevne bolnice Zavoda za endokri-
nologiju KBC-a Zagreb procijenjena je razina tjelesne
aktivnosti Medunarodnim upitnikom tjelesne aktivno-
sti (engl. International Physical Activity Questionnaire
- IPAQ) te se doslo do rezultata da znacajna proporcija
ispitanika sa Se¢ernom bolesti tipa 1 (87,5 %) spada u
skupinu visoko i umjereno tjelesno aktivnih osoba (21).
Stoga ne ¢udi da postoji velik broj mladih ljudi s tipom
1 Secerne bolesti koji se svakodnevno bave ciljanom
fizickom aktivnosti, a neki od njih i profesionalnim
sportom. Postoji i profesionalni biciklisti¢ki tim, u ko-
jem svi sportasi oboljeli od dijabetesa tipa 1 ostvaruju
vrhunske sportske rezultate (22). Niz profesionalnih
sportasa boluje od tipa 1 dijabetesa, a jedan od njih je i
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nositelj olimpijskog zlata (23). Takvi rezultati pokazuju
da dijabetes nije prepreka za bavljenje sportom, no za-
htijeva veliku angaziranost i znanje, kako medicinskog
tima koji prati bolesnika, tako i samog bolesnika.

Misi¢ je organ koji moze primiti glukozu i bez inzulina
§to je izrazenije za vrijeme tjelovjezbe pa se glikemija
tada spontano smanjuje osobito za vrijeme aerobnih
aktivnosti. Za vrijeme mirovanja 10 % energije u misi-
¢u dolazi od glikogenolize, do 90 % oksidacije masnih
kiselina a samo pokoji postotak od aminokiselina. Uz
pocetak tjelovjezbe pocinju se naglo trositi zalihe gliko-
gena uz sintezu laktata - nakon nekoliko minuta dolazi
do vazodilatacije, poveéanog protoka kroz misice i uti-
lizacije glukoze iz krvi. Takoder se aktivira lipoliza te se
pojacano otpustaju slobodne masne kiseline i glicerol.
Koliko ¢e se trositi glukoza, a koliko masne kiseline ovi-
si 0 naravi tjelovjezbe, njenom intenzitetu i trajanju. Sto
je tjelovjezba dulja, to su ugljikohidrati znacajniji kao
energenti. Dolazi do pada razine inzulina i rasta gluka-
gona. Osobe koje imaju o inzulinu ovisan tip dijabetesa
mogu smanjivati glikemiju te ev. uéi u stanje hipogli-
kemije. Postoji i tzv. hipoglikemija koja se javlja nakon
tjelovjezbe, nekoliko sati do jednog dana nakon vjez-
banja, a smatra se da nastaje kao posljedica smanjene
inzulinske rezistencije. U sluc¢ajevima kada se tijekom
tjelovjezbe ili druge fizicke aktivnosti ekscesivno luce
kateholamini moze do¢i i do paradoksne hiperglikemi-
je pa sve do dijabeticke ketoacidoze (23). Tipi¢an porast
glikemije je oko 15 min nakon vjezbanja; nastaje kada
zbog supresije inzulina i lucenja kontraregulatornih
hormona dolazi do pojacane glukoneogeneze. Pojava
ketoze do ketoacidoze nastaje kada se vjezba izvodi uz
deficit inzulina te dolazi do naglog porasta glikemije.
Tjelovjezba metabolicki ide u prilog lipolizi pri cemu
se stvaraju ketonska tijela. Kao rizik tjelovjezbe u tipu
1 (kao i u tipu 2) uz poremecaj regulacije glikemije
navode se ozljede, pojacana proteinurija, mogu¢nost
ablacije retine i vitrealnog krvarenja, a u bolesnika sa
ishemickom bolesti srca povecan je rizik od akutnog
koronarnog incidenta. Iz navedenih se razloga prepo-
rucuje bolesnicima s tipom 1 $ecerne bolesti koji imaju
viSe od 35 godina, ili $ecernu bolest dulje od 15 godina
uz poznate komplikacije prije vjezbanja uciniti test op-
terecenja (24). Unato¢ svemu navedenom, inzulinska
terapija nije prepreka tjelovjezbi $to dokazuju poznati
sportasi koji se lije¢e inzulinom (25). Kada i kako vjez-
bati odreduje osobna preferencija, realne mogué¢nosti
i tip inzulinske terapije (viSe dnevnih injekcija ili in-
zulinska crpka). Vjezba bi trebala biti planirana, ako je
moguce 1 do 3 sata nakon obroka. Obvezno je mjerenje
razine glukoze u krvi prije tjelovjezbe; ono se izbjegava
ako je GUP manja od okvirno 4,4 mmol/L ili vec¢a od
oko 13,6 mmol/L uz prisutnu ketonuriju, tj. ako je GUP
veci od 16,6 mmol/L bez ketonurije. Kod nizih vrijed-
nosti glikemije trebala bi se smanjiti doza inzulina prije
pocetka tjelovjezbe i osigurati obrok u slucaju pojave
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hipoglikemije (26). Uputno je ¢eS¢e mjeriti glikemiju ti-
jekom dugotrajnije tjelovjezbe te aplicirati inzulin dalje
od mjesta misi¢nih skupina koje e se najvise koristiti.
Ako se radi o dugotrajnijem fizickom naporu moze se
dodati obrok (za vrijeme vjezbanja i /ili nakon njega),
tj. specijalizirani nutritivni pripravci prilagodeni dija-
beticarima. Kod vjezbi koje se ponavljaju s velikim in-
tenzitetom, a kratkog su trajanja dodaje se malo inzuli-
na. Osobe koje se lijece frakcioniranim dozama mogu
lako reducirati dozu prije vjezbe i do pola predvidene
doze, a nakon vjezbe idu¢u dozu prilagoditi postoje-
¢oj glikemiji. Osnova tjelovjezbe u tipu 1 je planirana
tjelovjezba: znacdi da bi trebala postojati ideja kako se
dugo vjezba i kojim intenzitetom, koliko nakon i prije
uzimanja inzulina, mora postojati dodatna hrana i mo-
guc¢nost mjerenja glikemije. Kada se planira dugotrajna
tjelovjezba (duza od oko 4 sata) potrebno je reducirati
dozu kratkodjelujuc¢eg prandijalnog inzulina za 30-50
%, smanjiti dozu kratkodjelujuceg inzulina pred iduci
obrok te imaju¢i na umu dugotrajni u¢inak tjelovjezbe
reducirati i idu¢u dozu dugodjelujuceg inzulina (27).
Kod planiranja vjezbe nakon jela moze se reducirati
doza kratkodjelujuceg inzulina ovisno o aktualnoj gli-
kemiji i planiranom intenzitetu vjezbi te planirati tje-
lovjezbu u doba oko 2 sata nakon obroka. Jutarnja tje-
lovjezba donosi i manji rizik od hipoglikemije (veca je
inzulinska rezistencija).

Inzulinska pumpa je medicinsko pomagalo koje omo-
gucuje kontinuirano supkutano snabdijevanje or-
ganizma inzulinom u promjenjivim, prilagodljivim
i preciznim dozama tijekom 24 sata. Namijenjena je
lijecenju dijabeticara tipa 1. Kontinuirana isporuka
pokriva bazalnu sekreciju inzulina kao zamjenu za fi-
ziolosko bazalno lucenje inzulina (bazalni ritam) $to
je kod osoba oboljelih od $ecerne bolesti koji se lijece
s vi$e injekcija inzulina/dan, zamjena za inzulin sred-
njedugog, tj. dugog djelovanja. Osobe koje su lijecene
inzulinskom pumpom mogu prilagodavati vrijednost
bazalnog inzulina tjelovjezbi (u potpunosti iskljuciti
inzulinsku pumpu, smanjiti na odredeno aktivniji, na-
kon vjezbanja zbog kasnog ucinka tjelesne aktivnosti
umjereno reducirati bazalnu vrijednosti na npr. 70 %
itd.) (28). Inzulinska pumpa takoder omogucuje bo-
lesniku da prema vlastitoj prosudbi dodaje inzulin uz
obrok (bolus doza), a navedeno zamjenjuje fizioloski
porast inzulina nakon jela i situaciju kada bolesnik
koji se lijeci s vise injekcija inzulina prije obroka apli-
cira inzulin kratkog ili ultrakratkog djelovanja. Dozu
inzulina uvjetuje koli¢ina ugljikohidrata u obroku koji
slijedi, uz dodatak eventualne korekcije hiperglikemi-
je. Koliko je do sada poznato, inzulinska pumpa je naj-
vjerniji na¢in imitacije prirodne inzulinske sekrecije te
je, izuzev transplantacije gusterace, najveci terapijski
doseg u lijecenju Secerne bolesti. Mnogi mladi ljudi
koji boluju od tipa 1 dijabetesa i aktivno se bave fizi¢-
kom aktivno$¢u nose inzulinsku pumpu.
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SUMMARY

PHYSICAL ACTIVITY AND DIABETES MELLITUS

M. BARETIC

Zagreb University Hospital Centre, Clinical Department of Internal Medicine, Department of Endocrinology,
Zagreb, Croatia

The increasing incidence of diabetes is associated with constant lifestyle changes including non-traditional dietary patterns
and lack of physical activity, i.e. sedentary lifestyle. Basic treatment of diabetes involves healthy eating (modification of
type and frequency of meals), regular exercise and, in some cases, diabetes medication or insulin therapy. Physical activity
is always part of the basic treatment of diabetes. It is also important as a specific aspect of health promotion and disease
prevention. There are many proven benefits of exercise in diabetes, e.g., reduction of insulin resistance, improvement
of glycemic control and lipid profile. Exercise also reduces body weight and increases cardiorespiratory capacity. The
benefits of physical activity improve most of the metabolic abnormalities in type 2 diabetes. Exercise can even reduce the
demand for drugs and slow development of some diabetic complications. One of the easiest and most appropriate types
of physical activity is walking. It is recommended that individuals perform moderate physical activity for 30 minutes daily,
i.e. moderate-to-vigorous intensity aerobic exercise at least 5 days a week, or a total of 150 minutes per week. Even small
increases in physical activity show benefit. Prior to starting an exercise program, diabetic patients should be screened
for the presence of macro- and microvascular complications. Some chronic complications may worsen with exercise and
these patients have some limitations regarding duration and type of physical activity. There is specific activity limitation
in diabetic retinopathy, ischemic heart disease and for diabetic patients with loss of protective sensation. Patients should
be instructed to wear proper footwear and examine their feet daily for lesions. During and after intense exercise, plasma
glucose falls due to the increased glucose utilization and increased insulin sensitivity. Hypoglycemia can occur during,
immediately after, or hours after exercise. With proper instructions, hypoglycemia can be avoided. Patients treated with
insulin or insulin secretagogues have a risk of hypoglycemia. Such patients should be instructed to modify the amount
of calories according to the type of activity and body weight. It is necessary to give instructions about customization
of therapy before and/or after exercise. For people with type 1 diabetes willing to exercise (especially those planning
professional sports or extreme exercise), it is important to balance insulin doses with food and activity. Blood glucose must
be self-monitored and response to physical activity evaluated; if blood glucose is initially too low or too high, exercise must
be delayed. For such patents, insulin pump therapy is a good solution; a number of professional athletes are treated with
insulin pumps. The majority of people with diabetes can exercise safely as long as certain precautions are taken. Patients
with diabetes should be able to enjoy sports and many benefits of physical activities. Finally, diabetes is not an obstacle
to participation in sports, although it requires commitment and knowledge of both the medical team and the patient. When
choosing the type of physical activity, personal preference must be also taken in consideration.

Key words: diabetes, physical activity, sports
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Case report

DIAGNOSING MACROAMYLASEMIA IN UNEXPLAINED
HYPERAMYLASEMIA

DANIEL VICTOR SIMAC, MAJA SPELIC!, BOSILJKA DEVCIC? and SANJIN RACKI?

General Practice, Primorje-Gorski Kotar County Health Centre, Cabar Branch, Cabar, 'Medical
Biochemistry Laboratory, Primorje-Gorski Kotar County Health Centre, Delnice Branch, Delnice and
*Department of Nephrology, Dialysis and Kidney Transplantation, Rijeka University Hospital Center,

Rijeka, Croatia

Macroamylasemia is a curious condition marked by hyperamylasemia without any other signs or symptoms, most frequently
caused by immunoglobulin-amylase complexes that cannot be secreted normally by the kidneys. It usually requires no
additional investigation, but must be taken into consideration to avoid unnecessary diagnostics and treatment, which
burden both the patient and the healthcare system. A number of studies and reports have described macroamylasemia
in combination with other conditions or diseases, one of the more interesting being celiac disease, where a gluten free
diet was shown to cure both. Our case presents a young female patient without significant signs or symptoms except for
elevated serum amylase discovered by chance, and ignored. Macroamylasemia was considered and confirmed, while

celiac disease was subsequently excluded.

Key words: hyperamylasemia, laboratory diagnosis, macroamylasemia
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INTRODUCTION

Macroamylasemia, a rare but otherwise benign condi-
tion, is characterized by hyperamylasemia or elevated
serum amylase levels without elevated urine amylase
and other signs or symptoms (1-6). In macroamylase-
mia, amylase is bound by immunoglobulin, making it
larger than usual and unable to be filtered by the kid-
neys, resulting in high serum amylase levels but nor-
mal urine levels (1-6). Various papers report different
statistics on the incidence of macroamylasemia, it is
clear that it is more common among adults, although
cases in infants and children have been reported. As
hyperamylasemia is the cornerstone for diagnosing
pancreatitis, a much more serious condition that re-
quires additional work-up and in most cases hospital-
ization, it is important for physicians at the primary or
secondary level to be able to recognize and diagnose

macroamylasemia in order to avoid further diagnostic
and treatment measures, or to avoid changing current
treatment when considering comorbidity (1-4,7). Fur-
ther testing puts unnecessary strain on various areas
of the healthcare system taking time for work with
other patients, not to mention the stress on patients,
especially when further investigation or treatment is
generally not required (1-4,7).

An accepted algorithm for confirming a diagnosis of
macroamylasemia, after first finding elevated serum
amylase without elevated urine amylase, is to subse-
quently test for serum lipase, which together with high
amylase levels usually suggests pancreatitis (1-4,6,8).
If serum lipase is normal, kidney function must be
tested, as abnormal renal function would also cause
elevated levels (1-4,6). Once normal kidney function
is confirmed, renal amylase clearance relative to cre-
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atinine clearance should be calculated (see Appendix);
normal ratios are between 3% and 5%, where a result
of less than 1% suggests macroamylasemia (1-4,6,8).
The final confirming test is electrophoresis or poly-
ethylene glycol precipitation test and chromatogra-
phy (1,2,8,10). Unfortunately, these methods are not
routinely used, at least not in Croatia, and laboratories
are not offering or performing such tests, but most
authors would agree that the ratio calculation can be
considered diagnostic, although there is disagreement
about the issue (2,4-9,11).

CASE REPORT

A 27-year-old female patient visited doctor’s office for
the first time. The patient had no complaints other
than known fatigue due to sideropenic anemia from
menstrual bleeding, which the patient regularly fol-
lowed-up with laboratory tests (blood count, iron,
UIBC, TIBC and ferritin levels), and was taking iron as
needed. The patient described gastroesophageal reflux
disease (occasional nausea, heartburn and abdominal
pain), and was aware of elevated serum amylase with-
out elevated urine amylase after routine check-up with
laboratory tests a couple of years before. No further
investigation was undertaken, but the patient regular-
ly underwent laboratory testing for serum and urine
amylase, and the results were always the same. Her ap-
petite, urine and stool were normal. Menstrual cycles
were normal, some cycles were abundant, but her last
gynecologic examination was normal. The patient did
not smoke or drink. Allergies were denied and the pa-
tient did not take any regular medication. The patient
denied other serious conditions or diseases except for
scoliosis that was followed-up, treated with an orthosis
and physical therapy, and operated due to severity. She
also denied any other significant medical history ex-
cept for multiple hospitalizations (more than five) as a
child due to abdominal pain, nausea and vomiting that
had led to severe dehydration, but no further explana-
tion or diagnosis had ever been found. Family history
was unremarkable.

Examination of her previous medical documentation
confirmed the patient’s interview, including multiple
hospitalizations for vomiting and severe dehydration.
Several tests were performed during this time (labo-
ratory tests, upper gastrointestinal series, abdominal
ultrasound) and all proved normal, with the exception
of hiatal hernia, and metabolic acidosis and aceton-
uria. Test results for serum and urine amylase were
also found and both were within the reference values:
serum amylase 90 U/L (ref. <90) and urine amylase
339 U/L (ref. <390).
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Physical examination was unremarkable. Fresh labora-
tory test results, just as the patient described, showed el-
evated serum amylase 143 U/L (ref. 23-91) but normal
urine amylase 57 U/L (ref. <400). Follow up laboratory
test for serum lipase was normal, 44 U/L (ref. 13-60).
Renal function was normal and renal amylase clearance
relative to creatinine clearance was calculated (see Ap-
pendix) and found to be 0.8% (ref. 3%-5%). Although
the aforementioned hospitalizations were initially mis-
leading, the interview, physical examination and test
results suggested the diagnosis of macroamylasemia to
be very likely; only electrophoresis was lacking.

Laboratory tests for celiac disease were negative: se-
rum IgA 1.3 g/L (ref. 0.7-4.0) and anti-tissue transglu-
taminase-IgA (anti-tTG-IgA) <2 RU/mL (ref. negative
<20, positive >20).

DISCUSSION

Amylase is an enzyme that is responsible for the break-
down of amylase and other starches during digestion.
It exists as three subtypes, where a-amylase is found
in animals, including humans, and it is the only one of
clinical importance (6).

Although hyperamylasemia is associated with pan-
creatitis in particular, there are other conditions and
diseases that may present with hyperamylasemia as
well, all of which would require further investiga-
tions, unlike macroamylasemia, including sialadeni-
tis, pulmonary disease, ovarian cysts, ruptured ectopic
pregnancy, abdominal trauma, mesenteric infarction,
perforated peptic ulcer, appendicitis, pelvic inflam-
matory disease, renal failure, mumps and carcinoma
(1,2,6,8,12). Things can get tricky when macroamy-
lasemia is found in cases that would normally pres-
ent with hyperamylasemia, as in a case of appendicitis
presenting with hyperamylasemia as caused by mac-
roamylasemia (6). Another interesting case found
macroamylasemia in a patient with elevated serum
amylase levels, elevated urine levels and a raised clear-
ance ratio, not characteristic of macroamylasemia. Af-
ter various tests, it was concluded that elevated serum
amylase levels were due to macroamylasemia, while
urine values were due to salivary amylase being pro-
duced by renal cell carcinoma (12). Naturally, these
patients exhibited other signs and symptoms which
suggested comorbidity (6,12). Some studies report an
increased incidence of macroamylasemia in HIV pos-
itive patients, but at least one study refutes this fact
(13). Macroamylasemia has been reported in a case of
splenosis after post-traumatic splenectomy (14). Mac-
roamylasemia was even found while following a case
of pancreatitis itself (15).
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Although macroamylasemia is generally asymptomat-
ic, a number of cases were detected due to abdominal
pain, which led to serum and urine amylase measure-
ment, but this does not confirm a relationship between
the two (2,6,10). Some authors suggest it is merely a
coincidence, since amylase is tested more often when
abdominal pain is present (2,10). According to one
hypothesis, abdominal pain and macroamylasemia are
often found together due to precipitation of macroamy-
lase molecules within the pancreas, although it has not
yet been proven (2,6).

Finding hyperamylasemia with other autoimmune con-
ditions or diseases is not uncommon either, and could
indicate macroamylasemia instead of pancreatitis or hy-
peramylasemia associated conditions; examples are sys-
temic lupus erythematosus, rheumatoid arthritis, and
ulcerative colitis (2,5,7,16). There also is a case reported
in combination with Crohn’s disease (7). Many cases of
macroamylasemia have been reported together with ce-
liac disease, and one case has even been reported with
both celiac disease and myasthenia gravis (5,17-19). A
gluten free diet, gluten being the trigger causing celiac
disease, has been shown to treat macroamylasemia in
these cases (17-19). There are cases of macroamylase-
mia reported in selective IgA deficiency (20).

There are theories on how macroamylase is formed; one
is the antigen driven theory where a self antigen cross
reacts with an antibody for a foreign antigen, and the
other theory is dysregulation of immune tolerance that
occurs in autoimmune diseases (2,5,16,20). In this way,
antibodies are formed, in most cases immunoglobu-
lin A, rarely immunoglobulin G, which react to either
salivary or pancreatic amylase, or a combination of the
two, forming immune complexes, more commonly sal-
ivary amylase (2,4,7,9,15). Cases of macroamylasemia
and macrolipasemia have also been described, which
especially create confusion as elevated amylase and li-
pase are found in pancreatitis (15,21). Other molecules
including a-1 antitrypsin, polysaccharides and glyco-
proteins have been shown to form complexes with am-
ylase causing macroamylasemia as well (2,7,9,22).

It has also been suggested that polyclonal gammopathy
or polyclonal increase of immunoglobulins, often pres-
ent in autoimmune and lymphoproliferative diseases,
may also increase the likelihood of developing mac-
roamylasemia (2,15). Indeed, the condition has been
associated with lymphoma, multiple myeloma and
myeloid leukemia (5,7,14,15). Although most authors
agree that macroamylasemia is a benign condition, di-
agnosed easily enough, which does not require further
investigation or treatment, due to the correlation be-
tween polyclonal gammopathy and macroamylasemia
it has been suggested that macroamylasemia without
any clear cause deserves investigation to rule out auto-
immune or lymphoproliferative disease (2,15).

Macroamylasemia may also be induced, as shown by
one study where a group of test subjects were infused
with a hydroxyethyl starch (HES) solution, which is
a volemic colloid used in the management of hypo-
volemia. The test subjects were all healthy individuals
who developed hyperamylasemia after infusion with
a HES solution. Hyperamylasemia was proven to be
of a macroamylase character. As the HES molecules
broke down, hyperamylasemia or macroamylasemia
resolved itself. This study proved macroamylasemia to
have a potential to be induced iatrogenically as well,
apart from disease (2,22).

Some papers report that actually there are three types
of macroamylasemia, i.e. classic type (type 1), where
serum amylase is elevated, and urine is normal; type
2, where both are elevated; and type 3, where both are
normal, but these types have not been studied addi-
tionally (2,11).

In cases of serum amylase activity over 100 U/L,
macroamylasemia can be confirmed by electrophore-
sis (1,3). A negative result shows two clearly defined
bands (S and P type amylase), while the presence of a
‘smeared’ band, caused by an immunoglobulin-amy-
lase complex, confirms macroamylasemia (8,10,21,23).

It should be noted that other cases of asymptomat-
ic hyperamylasemia have been described including
chronic non-pathological hyperamylasemia of pan-
creatic origin, ethnic hyperamylasemia, and familial
hyperamylasemia (24).

Macroamylasemia fitted our case perfectly, as there
were no other symptoms or signs other than elevat-
ed serum amylase to suggest pancreatitis or one of the
other aforementioned conditions or diseases. Addi-
tional simple and inexpensive laboratory tests and cal-
culations (lipase, renal function, renal amylase clear-
ance relative to creatinine clearance) confirmed the
diagnosis despite the lack of a confirming test such as
electrophoresis, as all evidence clearly pointed to mac-
roamylasemia. However, upon seeing elevated serum
amylase, a physician who does not take macroamy-
lasemia into consideration would be forced to inves-
tigate, ordering unnecessary tests and examinations.
It is unclear why hyperamylasemia was originally ig-
nored in our case, but definitive benign diagnosis was
certainly welcome. Celiac disease was considered due
to the connection found in the aforementioned cases
and studies between macroamylasemia and celiac dis-
ease, and the presentation of atypical features of celi-
ac disease in our patient (nonspecific gastrointestinal
complaints, iron deficiency anemia and short stature),
but was excluded with additional laboratory tests for
serum IgA and anti-tTG-IgA.
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APPENDIX

Renal amylase clearance relative to creatinine clearance:
Serum creatinine 60 umol/L (ref. 49-90)

Urine creatinine 2.9 mmol/L (no reference for random
sample)

Serum amylase 143 U/L (ref. 23-91)

Urine amylase 57 U/L (fef. <400)

Formula = urine amylase / serum amylase x serum
creatinine / urine creatinine x 100
= 57 U/L/ 143 U/L x 60 umol/L / 2900
pumol/L x 100
= 0.40x0.02x 100
= 0.80%
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SAZETAK

DIJAGNOSTICIRANJE MAKROAMILAZEMIJE KOD NERAZJASNJENE
HIPERAMILAZEMIJE

D. V. SIMAC, M, SPELICY, B. DEVCIC?i S. RACKI?

Ordinacija opée medicine, Dom zdravlja Primorsko-goranske Zupanije, Ispostava Cabar, Cabar, 'Medicinsko-
biokemijski laboratorij, Ispostava Delnice, Delnice i °Klinicki bolnicki centar Rijeka, Klinika za nefrologiju,
dijalizu i transplantaciju, Rijeka, Hrvatska

Makroamilazemija je zanimljivo stanje obiljezeno hiperamilazemijom bez ikakvih drugih znakova ili simptoma, naj¢escée
uzrokovana kompleksima imunoglobulina i amilaze koji se ne mogu izlu€iti putem bubrega. NajéeSée ne zahtijeva prosSirenu
klinicku obradu, ali se mora uzeti u obzir kako bi se izbjegla nepotrebna dijagnostika i lijeCenje koji mogu predstavljati
optereéenje za bolesnika i zdravstveni sustav. Nekoliko studija i prikaza opisuju makroamilazemiju zajedno s drugim
stanjima ili bolestima, a jedna od znacajnijih je celijakija gdje je primjena bezglutenske dijete osnova lije¢enja. Nas slucaj
predstavlja mladu bolesnicu bez znacajnih znakova ili simptoma osim poviSene serumske amilaze otkrivene slu¢ajnim
probirom. Makroamilazemija je potvrdena bez znakova celijakije, a lije€enje nije bilo potrebno.

Klju¢ne rijeci: hiperamilazemija, laboratorijska dijagnostika, makroamilazemija
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KOMUNIKACIJA LI]ECNIKA S MIGRANTIMA 11ZBJEGLICAMA
DANICA ROTAR PAVLIC i EVA VICIC

Medicinski fakultet u Ljubljani, Katedra za obiteljsku medicinu, Ljubljana, Slovenija

Vaznost komunikacije izmedu pacijenta i lijeCnika temelj je uspjesnog lije€enja i upravo je zato sastavni dio preddiplomskog
studija medicine, kao i poslijediplomskog osposobljavanja. Mogu¢nost komunikacije iznimno je vazna u medukulturnim
odnosima. Lije¢nici prigodom prevladavanja jezi¢nih barijera kod migranata i izbjeglica moraju uzeti u obzir i pacijentova
sociokulturna uvjerenja, jezi€ne barijere i mogucu prisutnost latentnih infekcija te kroni¢nih bolesti. Kao i pri lije¢nickom
pregledu predstavnika vecinske populacije, komunikaciju treba individualno prilagoditi i u slu¢aju lije¢enja predstavnika
migranata odnosno izbjeglica. Pritom treba uzeti u obzir da ni neverbalna komunikacija nije univerzalna. Lije¢nici i
zdravstveni djelatnici prigodom premoscivanja jezi¢nih barijera najéescée se sluze laickim tumacima koji u nacelu olakSavaju
komunikaciju, ali istrazivanja su pokazala da mogu imati i negativnu ulogu. Rjede se koriste internetskim prevoditeljskim
alatima, priru¢nicima i rjecnicima. Bez obzira na pacijentovu kulturnu pozadinu i jezi¢ne barijere, lije¢nik i njegovi suradnici
od pocetka moraju graditi odnos povjerenja zasnovan na medusobnom postovanju. Lije¢nici kod pruzanja zdravstvene
skrbi migrantima moraju uzeti u obzir i specificne stresne ¢imbenike koji su povezani s migracijom i utjeCu na pojavnost
dusevnih smetnji, kao i kad migranti i izbjeglice dulje borave u drzavi domacinu.

U ¢lanku su najprije predstavljeni op¢i zakljucci u vezi s izbjeglickom problematikom u Europi s naglaskom na komunikaciju.
Opisana je problematika tumaca i kulturnih posrednika. Autorice na kraju posebno upozoravaju na podcijenjeno vrednovanje
mentalnog zdravlja izbjeglica.

Kljucne rijeci: lije€nik, zdravstveni djelatnik, izbjeglica, migrant, komunikacija, zdravstvena skrb

Adresa za dopisivanje:  Prof. dr. sc. Danica Rotar Pavli¢, dr. med
Katedra za obiteljsku medicinu
Medicinski fakultet u Ljubljani
Poljanski nasip 58
1 000 Ljubljana, Slovenija

UvOoD migranata i izbjeglica od kojih su mnogi tijekom vise
tjedana i mjeseci prosli razlicite oblike transporta i
imali razli¢ite moguénosti pristupa hrani, vodi i smje-

$taju. Zbog mnogobrojnih ¢imbenika bili su izloZeniji

Od pocetka krize u Siriji broj izbjeglica u Europi ne-
prestano se povecava (1). Migracijskim kretanjima

nisu pridonijeli samo izbjeglice iz Sirije nego i migran-
ti koji migriraju zbog ratova ili s gospodarski manje
razvijenih podrucja. Godine 2015. i Slovenija se mo-
rala suociti s izbjeglickom problematikom, jer je kao
dio balkanske rute bila vazna tzv. tranzitna drzava za
migrante. To za nju nije znacilo samo politi¢ko-soci-
jalni izazov nego i javnozdravstveni problem (2, 3).

Kriza ljudske mobilnosti s kojom se suocava Europska
unija (EU) je kompleksna. Naime, vlade se suocava-
ju s razlic¢itim izazovima pri rjeSavanju zdravstvenih
potreba veceg broja migranata koji dolaze iz razli¢itih
dijelova svijeta. U Europi jo$ uvijek ne postoji dorec¢en
standardizirani pristup procjeni zdravstvenih potreba

riziku od ozljeda i obolijevanja, a uz to su imali razlici-
te mogucnosti pristupa zdravstvenim uslugama.

U nekim su drzavama EU-a pocetne trijazne procjene
i zdravstveni pregledi novopridoslih migranata, eko-
nomskih migranata i izbjeglica obvezni, a u drugima
nisu. Osim toga, sadrzaj tih procjena nije uskladen u
svim drzavama EU-a, tako da u okviru zdravstvenih
pregleda veéina ne dodjeljuje tzv. otpusno pismo ili
nalaz. Zato zdravstveno osoblje neke drzave kod prvog
kontakta s novim izbjeglicom ili migrantom ne moze
procijeniti ni uzeti u obzir podatke prethodnih zdrav-
stvenih pregleda.
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PROBLEMATIKA IZBJEGLICA I MIGRANATA

Zdravstvena skrb za migrante i izbjeglice obuhvaca
specifi¢ne aspekte o kojima se lije¢nik i drugi zdrav-
stveni djelatnici trebaju raspitati radi osiguravanja
kvalitetne zdravstvene skrbi. Bitni su podatci o ze-
mlji podrijetla, uvjetima u izbjeglickim kampovima
i centrima za prihvat azilanata, kulturnim i jezi¢nim
barijerama, mogudim latentnim infekcijskim zaraza-
ma (tuberkuloza, hepatitis B), kroni¢nim bolestima,
lijekovima, mogu¢im ozljedama i mucenju te s tim
povezanim posttraumatskim stresnim sindromom,
depresijom i anksiozno$c¢u (4,5).

Zdravstvena problematika izbjeglica i migranata moze

se podijeliti u vise podrudja:

o  pristup zdravstvenoj skrbi

o sredstva za skrb za migrante i s njom povezani
troskovi

o komunikacija s pacijentima

« raznolikost bolesti koje se javljaju u toj populaciji

o mogucnost daljnje bolnicke zdravstvene skrbi

o psiholoska potpora.

U drzavama koje se ve¢ vise godina suocavaju s izbje-
glickom problematikom razli¢ita su istrazivanja (6-9)
pokazala da je za dobru zdravstvenu skrb kljucan in-
dividualni pristup. Naime, izbjeglice i ostali migranti
dolaze iz razli¢itih okruzenja (i urbanih i ruralnih), ra-
zlikuju se odgojem, navikama i razinom obrazovanja.
Kao i u radu s ,lokalnim® pacijentima, i kod skrbi za
imigrante i migrante komunikaciju treba prilagoditi
svakom pojedincu.

Buducdi da su Hrvatska i Slovenija bile ponajprije tran-
zitne drzave, kod skrbi za izbjeglice bilo je klju¢no da
zdravstveni djelatnici budu dostupni u svim smjestaj-
nim centrima, tako da su migranti i izbjeglice znali
kome se obratiti u vezi sa svojim zdravstvenim pro-
blemima. Potpuno je drugacije kod izbjeglica koji zele
ostati u drzavi i zatraziti azil jer ih treba upoznati s ra-
dom zdravstvenog sustava (gdje i kako urediti zdrav-
stveno osiguranje, kome se obratiti u hitnom slucaju, a
kome u slucaju ostalih akutnih ili kroni¢nih problema,
gdje se nalaze ambulante lije¢nika obiteljske medicine,
koje je njihovo radno vrijeme itd.).

S medicinskog aspekta, za zdravstvenog je djelatnika
vazno nauciti o bolestima koje se kod nas pojavljuju
rjede, a ce$ce su u ostalim dijelovima svijeta. Da bi
migrantima i izbjeglicama osim stru¢ne pomoc¢i bilo
moguce pruziti i odgovaraju¢u psiholosku potporu,
vrlo je vazna i suradnja razlicitih sluzbi (psihijatri, psi-
holozi, socijalni radnici i dr.) i cjelovit pristup u obradi
bolesnika. Za njih je i sam put bio vrlo naporan i stre-
san, a vecina ih je u pro$losti u mati¢noj drzavi dozi-
vjela mnogobrojne strahote rata, zlostavljanja i trau-
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me. Toga moramo biti svjesni i aktivno ih poticati na
trazenje pomodi, jer neki i zbog etnickih i/ili vjerskih
razloga nisu navikli javno govoriti o takvim dogadaji-
ma. Posebnu pomo¢ treba pruziti djeci i omoguditi im
ukljucivanje u obrazovni sustav.

Ne smijemo se iznenaditi ako migranti i imigranti
ocekuju nadin zdravstvene skrbi na koji su navikli i ka-
kav su dobivali kod kuce. Takoder, njihova percepcija
i interpretacija bolesti mogu biti umnogome drugacije
od nasih. Neki zbog toga na lije¢nike stvaraju ve¢i pri-
tisak jer od lije¢enja mozda imaju drukéija ocekivanja.

POSEBNOSTI KOMUNIKACIJE S
MIGRANTIMA I I1ZBJEGLICAMA

Izbjeglice i migranti koji su dosli balkanskom rutom
nisu jedna homogena skupina i nije ih moguce podije-
liti na vi$e manjih homogenih skupina, npr. Sirijce, Af-
ganistance, Somalijce itd. Istrazivanje sa $engenskog
podrudja (Hrvatska, Slovenija) potvrdilo je rezultate
dosad provedenih istrazivanja zdravstvene skrbi za
migrante, tj. da je najveéi problem losa komunikaci-
ja. Zbog nje su zdravstveni djelatnici (bili) pod znatno
veéim stresom zbog moguce pogre$no postavljene di-
jagnoze i/ili pogre$no odredenog lijecenja jer je — kao
u svim ostalim zdravstvenim disciplinama - i kod skr-
bi za migrante dobra anamneza klju¢na za $to bolju
pruzenu skrb.

Kao i u radu s ,lokalnim“ pacijentima, i kod skrbi
za izbjeglice i migrante komunikaciju treba prilago-
diti svakom pojedincu. Tu se u komunikaciji javlja i
dodatni problem - jezik. Iako prisutnost tumaca i
kulturnih posrednika u nacelu umnogome olaksava
komunikaciju, istrazivanja su pokazala da oni mogu
imati i negativnu ulogu (10). Najprije treba osigurati
da budu odgovarajuceg spola (npr. Zene tumaci kod
pregleda migrantica; isto vrijedi i za zdravstvene dje-
latnike). Kad su tumaci odnosno prevoditelji u rodu
s bolesnikom, moze do¢i do pogresne interpretacije;
rodbini se neki simptom moze ¢initi vide ili manje va-
zan nego onome tko prikuplja anamnezu, zato ga zbog
emocionalnog angazmana predstavlja drukéije. Osim
toga, u slucaju prisutnosti sluzbenog tumaca prilikom
pregleda kod osobe se moze pojaviti osjecaj srama i
nelagode, $to ponovno pridonosi neto¢nosti pruzenih
informacija koje za zdravstveno osoblje mogu biti od
klju¢ne vaznosti.

Kod rada s pojedincima iz drugog kulturnog okruze-
nja dobro je poznavati ,kulturno uvjetovane sindro-
me“ koji definiraju interakciju i komunikaciju izmedu
pacijenta i zdravstvenog osoblja. Neki predstavnici
etnickih manjina na zdravstvene probleme reagiraju



D. Rotar Pavli¢, E. Vici¢
Komunikacija lije¢nika s migrantima i izbjeglicama
Acta Med Croatica, 71 (2016) 69-73

vrlo emocionalno. Zbog nerazumijevanja njihova na-
¢ina izrazavanja, zdravstveni djelatnik moze ih neod-
govarajuce etiketirati kao neuroti¢ne. Neki pacijenti,
koji pripadaju ekonomskim migrantima, u strahu za
radno mjesto minimaliziraju svoje probleme, a lijec-
nika nenamjerno usmjeravaju na drugi dijagnosticki
algoritam (11). Ni neverbalna komunikacija nije jed-
nostavna. Tako, na primjer, ni kontakt o¢ima nije uni-
verzalan: neki ¢ak neprekidan kontakt o¢ima smatraju
napadackim (12,13).

MOGUCA RJESENJA ZA POBOLJSANJE
KOMUNIKACIJE

Istrazivanje John-Baptista i suradnika pokazalo je da
je kvaliteta zdravstvene skrbi niza kod bolesnika koji
govore strani jezik i nemaju pristup odgovarajué¢em
tumacu ili medukulturnom posredniku koji bi pre-
vodio na njima razumljiv jezik (14). S druge strane,
pri uvodenju tumaca i medukulturnih posrednika u
zdravstvene ustanove klju¢no je da su stru¢no ospo-
sobljeni za rad u klinickom okruzenju. U nekim dr-
Zavama, kao $to su Sjedinjene Americke Drzave i Au-
stralija, prevoditelji odnosno tumaci u zdravstvenim
se ustanovama obrazuju na nacionalnoj razini (15). S
obzirom na to da u slovenskom zdravstvenom sustavu
jo$ nemamo profesionalnih tumaca i medukulturnih
posrednika koji bi bili stru¢no osposobljeni za rad u
zdravstvenim ustanovama, razumljiv je podatak iz jo$
neobjavljenog istrazivanja u sklopu kojega je 66 % an-
ketiranih zdravstvenih djelatnika pomo¢ nestru¢nih
tumaca ocijenilo kao ucinkovitu. Osim tumacima,
anketiranim zdravstvenim djelatnicima ¢esto pomazu
migrantovi prijatelji odnosno rodaci koji razumiju je-
zik zdravstvenog osoblja odnosno jezik koji razumiju
oba sugovornika. Ali, inozemna istrazivanja pokazuju
da oslanjanje na nekvalitetno tumacenje koje obavljaju
bolesnikovi rodaci i znanci moze dovesti do neodgo-
varajucih i manjkavih dijagnoza, pogresnog lijecenja i
precestih posjeta lije¢niku te duljih razdoblja lezanja.
Lindholm i drugi su zakljucili da postoji izravna veza
izmedu angaziranja tumaca i trajanja hospitalizacije.
Na osnovi podataka o 3071 bolesniku obradenom iz-
medu 2004. i 2007. godine u tercijarnoj americkoj bol-
nici koja djeluje u okviru sveucili§ta Harvard utvrdeno
je da je samo 39 % bolesnika prilikom prijma i otpusta
dobilo potporu u obliku tumacenja. Bolesnici koji nisu
imali tu potporu bili su hospitalizirani od 0,75 do 1,47
dana dulje i ¢es¢e su bili ponovo primljeni u bolnicu u
roku od 30 dana (16).

U suvremenom svijetu lije¢nici i njihovi suradnici
imaju na raspolaganju i pomagala kao $to su internet-
ski prevoditelji i viejezi¢ni rje¢nici. United Nations
High Commissioner for Refugees nudi tecaj za samo-

stalno ucenje namijenjen stru¢njacima i pocetnicima.
U projektu Take Care navedeni su osnovni izrazi za
hitne zdravstvene slu¢ajeve (17). Ti izrazi pomazu li-
je¢nicima i zdravstvenom osoblju u sporazumijevanju
s migrantima i izbjeglicama u hitnim zdravstvenim
sluc¢ajevima. Rije¢ je o popisu najcesce postavljanih pi-
tanja u hitnim zdravstvenim situacijama. Taj je popis
na raspolaganju na 17 jezika: engleskom, arapskom,
bugarskom, kineskom, hrvatskom, nizozemskom,
francuskom, njemackom, grékom, litavskom, polj-
skom, portugalskom, rumunjskom, ruskom, $panjol-
skom, turskom i ukrajinskom. Internetska usluga Go-
ogle Translate i komunikacija uz pomo¢ ruku, koje su
tijekom naseg Sengenskog istrazivanja morali primje-
njivati mnogobrojni zdravstveni djelatnici, mogu zna-
¢iti dodatnu pomog, ali ne bi smjele biti glavni oblik
komunikacije jer se time gube ili mogu izgubiti mnoge
informacije.

Suradnja prevoditelja, kulturnih posrednika i tumaca
razlikuje se od slucaja do slucaja. U sluzbenim po-
stupcima (npr. podnosenje zahtjeva za medunarodnu
zastitu) uvijek treba biti prisutan prevoditelj. Za te po-
stupke i prevodenje zaduzeno je Ministarstvo unutar-
njih poslova.

PODCIJENJENA PROBLEMATIKA
MENTALNOG ZDRAVLJA KOD IZBJEGLICA

Nakon $to su bili izlozeni ratnim strahotama i stre-
snim dogadajima izbjeglice su u vecoj opasnosti da
se kod njih razviju problemi s mentalnim zdravljem.
Rasirenost mentalnih poremecaja iznimno se mijenja
(0d 75 % do manje od 5 % rasirenosti posttraumatskog
stresnog poremecaja kod izbjeglica). Sustavni pregle-
di rezultata istrazivanja koja su ukljucivala djecu i
odrasle pokazuju da se djeca u usporedbi s odraslima
psihicki bolje nose s traumatskim iskustvima (18,19).
U istrazivanju Priebea i sur. osam godina nakon zavr-
$etka rata anketirano je 3313 stanovnika i 854 izbje-
glice iz pet balkanskih zemalja. Paranoidna ideacija i
anksioznost u obama uzorcima bili su najtezi psihicki
simptomi. Velik broj stresnih ¢imbenika povezanih s
migracijom u skupini izbjeglica s privremenom do-
zvolom za boravak povezan je s ve¢im opcenitim stre-
snim opterecenjem i tezim posttraumatskim stresnim
sindromom (20). Sociodemografske znacajke, isku-
stva iz rata i ¢imbenici stresa koji su povezani s migra-
cijom neovisno su povezani s duSevnim smetnjama i
kod izbjeglica koje su ve¢ dulje nastanjene u drzavama
domacinima (21).

Izbjeglice ¢esto napustaju svoju domovinu nakon $to
su izlozeni dogadajima koji ugrozavaju zivot, kao $to
su ratni sukobi i nasilje. Mozda su bili izloZeni za Zi-
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vot opasnim situacijama i izbjegliStvom su riskirali
zatvorsku kaznu ili gubitak voljene osobe. Izbjeglice
mogu biti izloZene progonu i represiji zbog svoje et-
nic¢ke pripadnosti, vjere ili seksualne orijentacije. U
nekim drzavama jos je uvijek dopusteno nasilje na os-
novi spola, a i sakacenje Zenskih spolnih organa (22).
Osim toga, izbjeglice prilikom dolaska u novu drzavu
mogu utvrditi da su njihova ocekivanja i predodzbe
o razvijenom svijetu drugacije, zbog Cega sve nade o
boljem zivotu u trenutku nestanu (23).

ZAKLJUCAK

Migracije i globalizacija utjeCu na promjene u sastavu
posjetitelja ambulanata na zdravstvenoj razini. Lije¢nici
i ostalo zdravstveno osoblje u komunikaciji i lijecenju
migranata i izbjeglica moraju biti svjesni specifi¢nih
¢imbenika izvornih sociokulturnih okruzenja. Jezi¢ne
barijere trebalo bi pokusati premostiti uz pomo¢ tuma-
¢a i kulturnih posrednika. Lije¢nici prilikom pruzanja
zdravstvene skrbi migrantima trebaju uzimati u obzir i
specifi¢ne ¢imbenike stresa koji su povezani s migraci-
jom i utjeCu na pojavnost dudevnih smetnji i kad su mi-
granti i izbjeglice dulje nastanjeni u drzavi domacinu.
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SUMMARY

COMMUNICATION OF DOCTOR WITH MIGRANTS AND REFUGEES

D. ROTAR PAVLIC and E. VICIC

Medical Faculty in Ljubljana, Department of Family Medicine, Ljubljana, Slovenia

Proper communication is crucial for successful treatment, and therefore it is an integral part of both undergraduate
study and postgraduate training in medicine. The ability to communicate is very important in intercultural relations. When
overcoming language barriers with migrants and refugees, physicians need to consider the patient socio-cultural beliefs,
language barriers, and possible presence of latent infection and chronic diseases. Just as in medical examination of subjects
from the majority population, communication should be individually adjusted when treating representatives of migrants
and refugees. Thereby, it must be taken into account that non-verbal communication is not universal. For overcoming
language barriers, physicians and health professionals mostly use services of lay interpreters who, in general, facilitate
communication, but studies have shown that they may also have a negative role. Online translation tools, handbooks and
dictionaries are used less frequently. Regardless of the patient cultural background and language barriers, the physician
and his/her associates must build a trustful relationship based on mutual respect from the very beginning. When providing
health care to migrants, physicians must take into account the specific stress factors associated with migration and their
impact on the incidence of mental disorders, as well as long stays of migrants and refugees in the host country.

Key words: physician, health professional, refugee, migrant, communication, health care
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rentheses). Results should be clearly and logically pre-
sented, and their significance should be demonstrated
by appropriate statistical methods. In Discussion the re-
sults obtained are discussed against the existing state of
the art. Conclusions should correspond with the aim(s)
set in the Objective(s).

The title, first and last name(s) of the author(s),
institution(s) and address of the corresponding author
should be submitted on a separate sheet of paper. Syn-
opsis written in Croatian should contain maximum 200
words on a separate sheet of paper.
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[Objective(s), Methods, Results, Discussion,
Conclusion(s)] abstract (500-600 words) with title of
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Below the Abstract, key words that will assist indexers
in cross indexing the article should be provided.

Each table is presented on a separate sheet. Number ta-
bles consecutively in the order of their first citation in
the text and supply a brief title for each. The same ap-
plies to figure legends. On the back of each figure put
the name of the first author, the figure number and the
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glossy photographs should be submitted. Drawings
should be made by Indian ink on white paper or printed
by laser or ink jet printer using high resolution graphic
techniques.
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References are submitted on separate pages in the num-
bered sequence following their mention in the text. Ref-
erences are cited according to the «Vancouver style»
proposed by the International Committee of Medical
Journals Editors (N Engl J Med 1991; 324: 421-8 and
BMIJ 1991; 302: 338-41). The titles of journals should
be abbreviated according to Index Medicus.

The manuscript must be accompanied by a statement
on all authors’ agreement on paper publication as well
as on nonexistence of conflict of interest. Article in the
journal (if where are six or less authors, they should all
be mentioned; if there are seven or more authors, the
first three should be mentioned and the «et al.» should
be added.
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Books and monographs
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Wells: Pitman Medical, 1976.
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Chapter (of a book)
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Saunders, 1974, 457-72.

Disertation or MA Thesis
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Medicinski fakultet, 1987, str. 127.

Citation of literature published in electronic format
Web, Electronic journal, Book on CD-ROM, Journal on
CD-ROM, Softver (program)

Examples done in Notes for Contributors in Croatian
(preceding page).

Manuscripts should be sent to the Address of the Edi-
torial Board. Upon the receipt, the manuscript is for-
warded by Editorial Board for anonymous review (two
reviewers). If changes or ammendments of the manu-
script are proposed by the reviewer(s), a copy of the
reviewer’s report is sent to the author for final correc-
tion of the text. Galley proofs are sent to the author for
correction.

The Editorial Board is not obliged to publish the manu-
scripts in order of their receipt and acceptance.
Manuscripts are not returned to the authors.
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