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Assessment of serum levels of granulocyte-macrophage colony-
stimulating factor (GM-CSF) among non-segmental vitiligo patients: a
pilot study
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Abstract

Introduction: Granulocyte-macrophage colony-stimulating factor (GM-CSF) is an essential factor in the growth and maturation
of blood cells as well as modulation of the immune system. Few studies have investigated its involvement in the development of
vitiligo, and no studies have been performed on Egyptian patients.

Aim: To assess GM-CSF serum level among non-segmental Egyptian vitiligo patients and to determine its possible role in the eti-
opathogenesis of the disease.

Methods: Forty patients with non-segmental vitiligo and 40 age- and sex-matched subjects were assessed for levels of GM-CSF in
serum using the ELISA technique.

Results: The patients in this study showed lower levels of GM-CSF in serum compared to controls (mean + SD was 33.4 + 5.7 pg/ml
versus 63.4 * 7.4 pg/ml, respectively, p = 0.0001). No appreciable relation was detected between levels of GM-CSF in serum and
age, sex, family history, and stressful events or disease activity, type, and extent, p » 0.05.

Conclusions: GM-CSF serum level may be one of the determinants of the autoimmune hypothesis in the etiopathogenesis of non-

segmental vitiligo.

Keywords: GM-CSF, non-segmental vitiligo, Egyptian patients
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Introduction

Vitiligo is a chronic disorder that affects a large number of people
all over the world. Genetic factors and several related genes are
considered to play an important role in its development (1). Mul-
tiple theories have been proposed for its development, including
the hydrogen peroxide theory, the cytotoxic metabolites theory,
the neural theory, the growth factor theory, and the melanocytor-
rhagy theory. Animal models and case reports also support the
hypothesis that viral infections may play a role in the disease.
However, none of these mechanisms are decisively proven (2).
Several studies have demonstrated strong support for the au-
toimmune theory, which proposes that the loss of melanocytes
could arise via the destruction of pigment cells by the immune
system. The occurrence of vitiligo with Addison’s disease, alope-
cia areata, pernicious anemia, and Hashimoto’s thyroiditis also
favors the autoimmune hypothesis of the disease (3).
Granulocyte-macrophage colony-stimulating factor (GM-CSF)
is part of the family of hematopoietic cytokines. It is released by a
range of cell types, including endothelial cells, activated T-cells,
monocytes, macrophages, mitogen-stimulated B-cells, and fibro-
blasts in the form of a single-stranded glycoprotein that has 128
amino acids with a covalent bond (4). Granulocyte-macrophage
colony-stimulating factor can stimulate stem cells to develop into
various types of mature blood cells and has been primarily found
to cause bone-marrow precursor cells to produce both macrophag-
es and granulocyte colonies. It also arbitrates important functions
in antitumor immune reaction and in host response to external
stimuli. These crucial roles result from its ability to influence the

function of mature and immature myeloid cells, such as eosino-
phils, macrophages, dendritic cells (DCs), and granulocytes (5).

Recent studies indicate that GM-CSF plays a central role in the
pathogenesis of several autoimmune and inflammatory diseases,
including multiple sclerosis, rheumatoid arthritis, and autoim-
mune and hereditary pulmonary alveolar proteinosis. It has been
reported that its overexpression in the stomach can lead to auto-
immune gastritis. Moreover, increased levels of GM-CSF auto-an-
tibodies have also been found in patients with Crohn’s disease (6).

The role of GM-CSF in autoimmune and inflammatory disor-
ders makes it of interest for assessment in vitiligo. The data for
this role comprise worsening disease in animals by targeting the
GM-CSF gene or by blocking the GM-CSF antibody (7).

To the best of our knowledge, few studies have considered the
role of GM-CSF in the pathogenesis of vitiligo (8, 9), with no stud-
ies performed on Egyptian patients. Therefore, the aim of this
work was to assess GM-CSF levels in the serum of Egyptian pa-
tients with non-segmental vitiligo.

Patients and methods
Patients

This pilot study included 4o patients (25 females and 15 males)
with non-segmental vitiligo. Patients were sub-classified into 20
patients with active vitiligo and 20 patients with stable disease.
Forty volunteers served as controls (27 females and 13 males) and
had the same age and sex as the patients. The clinical diagnosis
was supported by the existence of well-demarcated, depigmented

‘Department of Dermatology, Venereology, and Andrology, Al-Azhar University, Cairo, Egypt. 2Department of Dermatology and Venereology, National
Research Center, Giza, Egypt. 3Department of Medical Biochemistry, National Research Center, Giza, Egypt. =Corresponding author: dalia.g.aly@gmail.

com
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patches, confirmed by Wood’s lamp examination. We excluded
patients receiving topical treatment for the previous 2 weeks or
systemic treatment for the previous 2 months prior to the study,
and those with any associated autoimmune or systemic disease.
All patients and controls were selected from the National Research
Center’s dermatology clinic. All subjects gave informed consent to
participate in this study. The work was approved by the research
ethics board at the National Research Center in Giza, Egypt.

Methods

A complete history was taken from all subjects, followed by a
clinical examination and measurement of GM-CSF levels in sera.
The activity of vitiligo was defined based on the evolution of pre-
viously affected areas or the emergence of novel areas in the pre-
vious 3 months (10) and inactive disease was classified based on
the lack of evolution of previously affected areas or emergence of
new areas in the previous 6 months (11).

The extent of vitiligo was assessed using the Rule of 9 follow-
ing Hamzavi et al. (12), which is the approximate percentage of
the body surface area involved. Skin phototype was determined
according to the Fitzpatrick Scale, which is a numerical classifica-
tion scheme for skin color (13).

Assessment of GM-CSF serum levels

Measurement of the GM-CSF levels in the sera of all patients and
controls was carried out after drawing a 3 ml blood sample from
each of them. Centrifugation of the samples was performed fol-
lowed by freezing the sera, which was kept at —20 °C until as-
sessment. GM-CSF assessment was performed by means of the
Enzyme-Linked Immunosorbent Assay Human GM-CSF kit, Lab-
sTM Inc. Biotechnology, Canada. The investigational methodolo-
gies were carried out based on the information supplied by the
company.

Calculation of results

To calculate the concentration of patients’ samples, the nega-
tive control absorbance was deducted from the observed one.
Then the optical density of each standard was plotted against its
concentration (pg/ml) using a logarithmic scale to construct the
“standard curve.” The equivalent concentration of Human GM-
CSF in pg/ml in patients’ samples was determined by plotting the
subtracted absorbance value of all samples on the standard curve.

Statistical analysis

Statistical Package for the Social Sciences (SPSS) version 18 for
windows SPSS; Inc, Chicago, IL was used for data analysis. Con-
tinuous data were expressed as mean and standard deviation.
Number and percent were used to describe categorical informa-
tion. A t-test was used for comparing between two means and a
chi-square test for comparing between two qualitative variables.
To correlate between two continuous variables, the Pearson cor-
relation test was used. P < 0.05 was considered statistically sig-
nificant.

Results

Out of the 40 patients with non-segmental vitiligo enrolled in this
study, 25 were females (62.5%) and 15 were males (37.5%). Their
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Table 1 | Comparison between patients and controls for serum levels of granu-
locyte-macrophage colony-stimulating factor.

Variables Patients (n = 40) Controls (n = 40) P
GMCSF (pg/ml)

mean * SD 33.4%5.7 63.4+7.4 0.0001*
*Significant

age ranged from 10 to 71 years with a mean + SD of 31.1 + 17.3 years.
The control group comprised 27 females (67.5%) and 13 males
(32.5%). Their age varied from 13 to 72 years with a mean of 30.50
+17.5 years. There was no statistical distinction between patients
and controls regarding age and sex (p > 0.05).

Among the 40 patients, 20 (50%) patients had active vitiligo
and 20 (50%) had stable disease. Family history of vitiligo was
positive in 10 (25%) of the patients. Stress was reported by 25
(62.5%) patients to be an aggravating factor for the disease. Clini-
cal assessment of the patients revealed that 32 patients (80%)
had generalized vitiligo, seven (17.5%) had acrofacial vitiligo, and
only one (2.5%) had focal vitiligo. Skin phototype was divided into
five categories: five (12.5%) patients had Type 2 skin phototype, 12
(30%) had Type 3, 21 (52.5%) had Type 4, and two (5%) had Type 5.

On comparing the patients to the control group by serum levels
of GM-CSF, we noted considerably lower GM-CSF levels in the sera
of vitiligo patients; the mean + SD was 33.4 * 5.7 pg/ml versus 63.4
+ 7.4 pg/ml, respectively, p = 0.0001 (Table 1).

No statistically significant difference was noted when compar-
ing the GM-CSF levels in the sera of patients with various vari-
ables such as age, sex, family history, stress, disease activity, and
type, p > 0.05 (Table 2).

Moreover, no noteworthy association was detected between
GM-CSF levels in the sera of patients for either skin phototype or
disease extent (r = 0.1, —0.2, respectively, p > 0.05).

Discussion

A limited number of studies, in different populations, have been
performed in an attempt to understand the mode of action of
GM-CSF in vitiligo, but with conflicting results (9, 15, 16) because
the GM-CSF levels in either sera or lesional vitilgo skin was quite
variable. Low levels of GM-CSF have been recognized circulating
in the sera of individuals that rise in inflammatory diseases or
immune reactions (15). Nevertheless, in the current study we ob-
served a decreased GM-CSF serum level in Egyptian patients with
non-segmental vitiligo compared to their age- and sex-matched
controls. Human melanocytes have receptors for GM-CSF (18, 19),

Table 2 | Granulocyte-macrophage colony-stimulating factor serum level by
patient variables.

Granulocyte-macrophage colony-stimulating

Variables factor (mean = SD) P

Age (years)
10-40 32.4+5.6 0.08
> 40 36.0+5.5

Sex
Male 34.5+7.5 0.4
Female 32.8+4.4

Family history
Negative 34.0+6.3 0.3
Positive 31.8+3.3

Stress
Negative 32.3+5.1 0.3
Positive 34.1+6.1

Vitiligo activity
Active 32.4+6.5 0.3
Stable 34.4+ 4.8

Vitiligo type
Generalized 32.9+5.7 0.5
Acrofacial 34.6 5.7
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GM-CSF and vitiligo

whereby GM-CSF can work as a mitogenic stimulator on them, in-
dicating that its deficiency may play a role in the depigmentation
process in the disease (20).

Few reports were in agreement with our findings, such as that
by Moretti et al. (16), who demonstrated increased tumor necro-
sis factor (TNF)-a and interleukin (IL)-6 and decreased GM-CSF
and basic fibroblast growth factor (BF-GF) in lesional vitiligo skin.
Martinez-Esparza et al. (17) also showed a decrease of GM-CSF in
lesional vitiligo lesions. Moreover, Yu et al. (8) noted that vitiligo
patients with active disease had a reduction in the formation of
GM-CSF via mononuclear cells.

There is increasing proof that cytokines play a vital function
in the autoimmune process occurring in vitiligo, explaining the
depigmentation process taking place in the disease. Our findings
together with those of the previous studies point to an imbalance
in cytokine levels in vitiligo, which could impair the normal lifes-
pan and function of melanocytes and thus recovery from vitiligo.
Moretti et al. (16) found increased TNF-a and IL-6, which are par-
acrine inhibitors of melanocytes, and decreased GM-CSF and BF-
GF, which have a stimulating effect on melanocytes, which could
be linked to this hypothesis. It should be noted that the previous
studies were carried out on vitilignous skin whereas our work was
performed on serum. We believe that the correlation of serum
cytokine levels with the epidermal cytokine microenvironment
needs to be explained in greater detail.

Interestingly, Campbell et al. (21) demonstrated that mice de-
ficient in GM-CSF were found to have a noticeable decrease in
the frequency and pathology of collagen-induced arthritis. This
contrasted with our results because our patients with vitiligo
(whether active or stable disease) had low GM-CSF serum levels
compared to controls, indicating that its reduction helped in the

References

1. Elassiuty YE, Klarquist J, Speiser J, Yousef RM, El Refaee AA, Hunter NS, et al.
Heme oxygenase-1 expression protects melanocytes from stress-induced cell
death: implications for vitiligo. Exp Dermatol. 2011;20:496-501.

2. Aly DG, Salem SAM, Abdel-Hamid MF, Youssef NS, El Shaer MA. Endothelin-1
and its A and B receptors: are they possibly involved in vitiligo? Acta Dermato-
venerol Croat. 2013;21:12-8.

3. Noél M, Gagné C, Bergeron J, Jobin J, Poirier P. Positive pleiotropic effects of
HMG-CoA reductase inhibitor on vitiligo. Lipids Health Dis. 2004;10:3-7.

4. Hamilton J, Anderson GP. GM-CSF biology. Growth Factors. 2004;22:225-31.

5. Francisco-Cruz A, Aguilar-Santelises M, Ramos-Espinosa O, Mata-Espinosa D,
Marquina-Castillo B, Barrios-Payan ), et al. Granulocyte-macrophage colony-
stimulating factor: not just another haematopoietic growth factor. Med. Oncol.
2014;31:774.

6. Shiomi A, Usui T. Pivotal roles of GM-CSF in autoimmunity and inflammation.
Mediators Inflamm. 2015;2015:568543. doi: 10.1155/2015/568543.

7. Goldstein ]I, Kominsky DJ, Jacobson N, Bowers B, Regalia K, Austin GL, et al.
Defective leukocyte GM-CSF receptor (CD116) expression and function in inflam-
matory bowel disease. Gastroenterol. 2011;141:208-16.

8. YuHS, Chang KL, Yu CL, Li HF, Wu MT, Wu CS. Alterations in IL-6, IL-8, GM-CSF,
TNF-a, INF-y release by peripheral mononuclear cells in patients with active viti-
ligo. ] Invest Dermatol. 1997;108:527-9.

9. TuCX, GuJS, Lin XR. Increased interleukin-6 and granulocyte-macrophage colo-
ny-stimulating factor levels in the sera of patients with non-segmental vitiligo.
Dermatol Sci. 2003;31:73-8.

10. InesD, Sonia B, Riadh BM, Amel el G, Slaheddine M, Hamida T, et al. A compara-
tive study of oxidant-antioxidant status in stable and active vitiligo patients.
Arch Dermatol Res. 2006;298:147-52.

11. Dammak |, Boudaya S, Ben Abdallah F, Turki H, Attia H, Hentati B. Antioxidant
enzymes and lipid peroxidation at the tissue level in patients with stable and
active vitiligo. Int ) Dermatol. 2009;48:476-80.

12. Hamzavi |, Jain H, McLean D, Shapiro J, Zeng H, Lui H. Parametric modeling of
narrowband UV-B phototherapy for vitiligo using a novel quantitative tool: the
Vitiligo Area Scoring Index. Arch Dermatol. 2004;140:677-83.

initiation and/or progression of the disease.

Conversely, Tu et al. (9) noted that the sera of vitiligo patients
with either the generalized or focal subtypes showed an increase
in GM-CSF levels. In addition, patients with active vitiligo exhib-
ited raised levels of GM-CSF serum compared to patients with in-
active disease, suggesting that GM-CSF could play a role in the
development of vitiligo.

Determining whether or not raised GM-CSF levels play a role in
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nezelenih uéinkih: ertem, mehur, luscenje koze, pruritus, urtikarij, draZenje koze, edem, bolecina. Priuporabi lokalnih
Kortkosteroidov so poroali o naslednjh lokalnih nezelenih ucinkin: okuzba, foikuiits, motnje hipotalamo-hipofizne
osi i supresija nadledvicne Zleze, Cushingov sindrom, siabo pridobivanje telesne mase, zvisan intrakreniaii tlak,
izbogenje fontanel, glavobol, papiloedem, krhike kapilare, obéutek pecenia koze, prurius, drazenje oze, sufa kofa,
hipertrinoza, dermattis 2 aknami, hipopigmentacila koze, dermatit, Kontaktni dermaitis, maceracia koze, arofiia
Koe, strie na oz, apokrina millaria in vrotinski izpusta, ekhimoze, alergijsk ﬂnrmaﬂﬂs, zasm rast, zmanjsana
Koncentracia ortizola v ki, nenormalen izvid AGTH stimulacie. Prosims, m porscanh nedelenih
L D A L L L L Predmsuvaﬂle in izdaja

140, 1000 Ljublana, S\wenum Datim

e rviio besedil: 14.11.2012

e IMSD  Merck Sharp & Dohme, inovativna zdravila d.0.0.
Smartinska cesta 140, 1000 Ljubljana,
telefon: 01/ 520 42 01, faks: 01/ 520 43 49/50

Pripraviieno v Sloveniji, april 2015

Pred predpisovanjem, prosimo, preberite celoten Povzetek glavnih

znacilnosti zdravila, ki ga dobite pri nasih strokovnih sodelavcih ali na

sedezu druzbe.

Samo za strokovno javnost.

lzdaja zdravil na recept.
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Commercially available kits for manual and automatic extraction of
nucleic acids from formalin-fixed, paraffin-embedded (FFPE) tissues
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Abstract

Introduction: Formalin-fixed, paraffin-embedded (FFPE) tissues represent an invaluable source for diagnostic purposes when fresh
clinical material is unavailable, and also for molecular and epidemiological studies. The recovery of nucleic acids from FFPE tis-
sues is particularly challenging, and several in-house methods have been developed for this purpose over the last three decades.
Recently, several commercial kits specifically developed for DNA and/or RNA extraction from FFPE tissues have been introduced to
the market, but their inventory is not available in peer-reviewed literature.

Methods: This article provides the first comprehensive inventory of commercial FFPE DNA/RNA extraction kits currently available
on the market and describes their basic characteristics and features.

Results: A total of 69 commercial kits from 43 companies were identified. Thirty-five kits were developed specifically for DNA
extraction, 22 for RNA extraction, and 12 for both DNA and RNA extraction. Only two commercial kits allow full automation of the
entire nucleic acid extraction procedure. The tissue deparaffinization step is omitted in many protocols by melting paraffin directly
in atissue lysis buffer. Purification of the released nucleic acids is mainly based on silica or resin adsorption technology. A formalin
reverse cross-linking step to increase the quality of extracted DNA and RNA is an intrinsic part of over half of the kits identified.
Conclusions: Itis hope that this comprehensive list of available commercial kits for extracting nucleic acids from FFPE will encour-
age researchers to strongly consider using them in diagnostic and research settings instead of old-fashioned, crude, and probably

less effective in-house methods.

Keywords: archival tissues specimens, formalin-fixed, paraffin-embedded tissue, FFPE, nucleic acid extraction, DNA, RNA
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Introduction

Formalin-fixed, paraffin-embedded (FFPE) tissues stored in pa-
thology departments worldwide represent an invaluable source
for diagnostic purposes when fresh clinical material is unavaila-
ble and also for molecular and epidemiological studies. However,
working with nucleic acids extracted from FFPE tissue specimens
is particularly challenging due to cross-linking of bio-molecules
and fragmentation of nucleic acids. Several factors affect the
quality of nucleic acids obtained from FFPE tissues, most notably
the pH of the fixative, the duration of tissue fixation, the age and
storage conditions of FFPE tissue blocks, and the method used
for their extraction (1). The integrity of DNA/RNA is generally af-
fected by a multitude of these factors, generating a large diversity
of sample quality and highly variable target amplification (2).
Finding a suitable method for extracting nucleic acids from a
particular clinical specimen is a prerequisite for successful sub-
sequent testing with molecular methods such as those based on
polymerase chain reaction (PCR). During the last three decades,
many specific approaches for extracting DNA/RNA from FFPE tis-
sues, which is then used for PCR, have been reported. In the early
1990s, several protocols were developed for rapid extraction of
DNA and/or RNA from FFPE specimens, including boiling FFPE
tissue sections in chelating resin solution or distilled water (3, 4),
incubation in sodium dodecyl sulfate (SDS) or alkali buffers com-
bined with phenol/chloroform purification (5, 6), and sonication
(7), all with varying degrees of success. Proteolytic treatment with
proteinase K with or without subsequent organic solvent purifica-
tion has been one of the most frequently used methods for DNA/

RNA extraction from FFPE specimens, generally resulting in a sat-
isfactory DNA/RNA vyield and integrity for subsequent molecular
analyses (1). Introduction of silica adsorption technology in 1996
(8) has greatly revolutionized purification of nucleic acids; for
example, by improving the purity of DNA/RNA molecules, reduc-
ing preparation times, eliminating the need for toxic chemicals,
and making it possible to automate the entire procedure. Since
then, several silica adsorption—-based commercial kits have been
developed for extracting DNA and/or RNA molecules from various
fresh clinical specimens, including tissue, mucosal/skin swabs,
blood, liquor, and various body fluids. Moreover, these particular
kits (not originally developed for FFPE tissues) have also been fre-
quently used for nucleic acid extraction from FFPE tissue speci-
mens, some employing innovative modifications of the original
extraction procedure, such as pretreatment of paraffin sections
with elevated temperatures (9), melting of paraffin directly in tis-
sue lysis buffers (10), and/or addition of a reverse formalin cross-
linking step (10).

Several commercial kits specifically designed for nucleic acid
extraction from FFPE tissue specimens have been recently intro-
duced to the market and are gradually being used in research on
FFPE (11, 12). To the best of our knowledge, an inventory of com-
mercial kits specifically designed for nucleic acid extraction from
FFPE is currently not available in peer-reviewed literature. Thus,
this review provides the first comprehensive inventory of com-
mercial manual and automatic FFPE DNA/RNA extraction Kkits
and systems currently available on the market and describes their
basic characteristics and features.

!Institute of Microbiology and Immunology, Faculty of Medicine, University of Ljubljana, Ljubljana, Slovenia. = Corresponding author: mario.poljak@

mf.uni-lj.si
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Methods

The data for this review were retrieved through a detailed search
of Medline/Pubmed, Web of Science, Scopus, Google Scholar,
Google, and Bing between July 1 and July 30, 2015. In addition, offi-
cial websites of companies manufacturing nucleic acid extraction
kits were searched in detail. Despite our best efforts, due to rapid
developments in FFPE nucleic acid extraction kits and a lack of
corresponding peer-reviewed publications, it is likely that not all
kits currently available on the global market were identified and
the omission of any particular available kit is unintentional.

Results
FFPE nucleic acid extraction kits

As summarized in Table 1, we identified a total of 69 commercial
kits specifically designed for nucleic acid extraction from FFPE
tissue specimens from 43 companies that are currently available
on the market. Of these, 35 kits were specifically developed for
DNA extraction, 22 for RNA extraction, and 12 for both DNA and
RNA extraction (Table 1). Some kits allow the recovery of RNA
throughout a range of sizes, including smaller microRNAs (miR-
NAs) and small interfering RNAs (siRNAs). Fifty-one kits were
designed for manual, mostly column-based DNA/RNA extraction,
eleven for manual or automated extraction, five for automated ex-
traction, and two for fully automated DNA/RNA extraction. Inter-
estingly, the majority of kits identified were launched in the last
few years, and with a few exceptions (e.g., the Qiagen QIAamp
DNA FFPE Tissue Kit) they consequently lack documented perfor-
mance evaluation in peer-reviewed literature.

In the majority of kits identified, the digestion of standard-
ized amounts of FFPE tissue, measured in tissue sections of vari-
ous thickness or milligrams, is performed in a tissue lysis buffer
containing proteinase K (Table 1). Exceptions to these include
the RealLine FFPET DNA Extraction Kit (Bioron Diagnostics,
Ludwigshafen, Germany), Geno-Prep FFPE DNA Kit (Genolution
Pharmaceuticals, Seoul, Korea), and TaKaRa DEXPAT Easy (Ta-
KaRa, Shiga, Japan), for which tissue lysis is performed without
enzyme digestion. Deparaffinization of FFPE tissue sections us-
ing xylene is still one of the most frequent recommendations.
However, to eliminate the use of flammable and malodorous xy-
lene or d-limonene (Hemo-De), some companies have developed
special, presumably less toxic, chemicals, making possible fast
and efficient solubilization, phase separation, and removal of
paraffin, such as Q-solution (TrimGen, Sparks, MD, USA), Depar-
affinization solution (Qiagen, Hilden, Germany), BiOstic Paraffin
Removal Reagent (MO BIO Laboratories, Carlsbad, CA, USA), and
Paraffin Dissolver A (Exiqon, Vedbaek, Denmark). Because depar-
affinization is laborious and can result in severe tissue loss and
consequently lower DNA/RNA vyield (9, 10), this step was omitted
in many protocols, allowing melting of paraffin directly in tissue
lysis buffers. However, the usual recommendation in this case is
to trim away excess paraffin during tissue sectioning prior to start-
ing tissue lysis. An incubation step at elevated temperatures (e.g.,
70—90 °C for various times) following tissue lysis to partially re-
move formalin cross-links of the released DNA/RNA, thus improv-
ing the quality and DNA/RNA performance in downstream assays
(1, 13), was identified in 41 kits with available information.

Of the available manual kits, the recently launched FFPE DNA
Extraction Kit (Roche Molecular Systems Inc., Alameda, CA, USA)
allows extraction of DNA from FFPE tissues in two steps in only
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67 minutes using inventory heat elution technology. FFPE tissue
sections including paraffin are placed into a specially designed
heat-elution column containing resin, which is first heated to 56
°C for 1 hour to lyse the tissue. Following tissue lysis, pressure is
created in the column as the liquid is briefly incubated at 98 °C,
allowing the elution and purification of genomic material.

Automation of extraction of nucleic acids from FFPE

In comparison to the manual procedure, automated protocols
may produce better nucleic acid extraction reproducibility, re-
quire less tissue input, and/or require less hands-on time (14, 15).
As already mentioned, we identified 16 FFPE DNA/RNA Kkits that
were developed to work with systems that allow automated ex-
traction of nucleic acids (Table 1). In most of the cases, tissue di-
gestion with proteinase K is performed in an external water bath
or a rocking platform until the sample is completely lysed. The
tissue digest without tissue debris is then manually transferred to
a fully automated instrument containing ready-to-use reagents or
cartridges with buffers optimized for one-step extraction of DNA
and/or RNA, usually with the use of magnetized beads. Interest-
ingly, two of the nucleic acid extraction systems identified have
an integrated (combined) paraffin-melting and tissue-lysis step,
thus allowing full automation of the entire nucleic acid extraction
procedure (Table 1).

The first, the Siemens system (Siemens Healthcare Diagnos-
tics, Tarrytown, NY, USA), employs an automated Tissue Prepa-
ration System (Hamilton MICROLAB STARlet IVD instrument)
and the VERSANT Tissue Preparation Reagents kit with universal
chemistry for simultaneous co-isolation of DNA and RNA from a
single FFPE tissue section in a single step. This extraction system
is based on iron oxide beads coated with a nanolayer of silica that
are homogenous in shape and size (spherical, < 1 um), which al-
lows improved reproducibility, recovery, and quality of nucleic
acids (16, 17). In the first step, simultaneous paraffin melting and
FFPE tissue lysis are performed, followed by non-specific bind-
ing of tissue debris to silica beads under non-chaotropic condi-
tions. Removal of the remaining undigested tissue is necessary to
achieve effective and complete automation because it may inter-
fere with accurate liquid handling and result in clogging pipette
tips (17). A xylene-free deparaffinization step, based on hydropho-
bic absorption of molten paraffin into the inner polypropylene
wall of the sample tube during the lysis process, further allows
automation of the entire procedure (17). In the following step,
the lysis fluid containing DNA/RNA is transferred to a chaotropic
buffer containing fresh silica beads. Following binding and wash-
ing, pure DNA/RNA is eluted from silica beads and stored until
downstream applications. The system is able to process a total of
48 FFPE samples (one or more 5-10 pm thick FFPE tissue sections)
in less than 4 hours, including a 30-minute incubation step for
DNase I digestion if pure RNA is required (17).

The second system, the MagCore system (MagCore, Chatel-St-
Denis, Switzerland), employs an automated MagCore HF16 Au-
tomated DNA/RNA Purification System and Genomic DNA FFPE
One-Step Kit and makes possible single-step extraction of total
DNA from one to five FFPE tissue sections. In the first step, simul-
taneous paraffin melting and FFPE tissue lysis is performed, which
is followed by DNA purification using cellulose-coated magnetic
beads; this particular technology is characterized by high binding
capacity and high purity of the nucleic acids obtained. The Mag-
Core system is able to process up to 16 FFPE samples (up to 5 pm
thick FFPE tissue sections) in less than 70 minutes.
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Table 1 | List of commercially available kits for extracting DNA and/or RNA from FFPE tissue specimens. (continued on next page)

oN sisA] paanpul jeay ‘oN aua)Ax (Bu € ) VNd suwnod / lenuew S|ELNSIEULIEYd o 1¢
: : Su01329S #—¢ /speaq d13ausew uolnjouan VNQ 3d44 daid-ouan
< anssi] 3d44 wouy
oN (Do §9) SOA aua)Ax Swors VNa uoneydidaid joyode / lenuew EERIETRE T Bo) VNG JIWOU3D LI 0z
(wrlot) . Id44 Wy uon
S9A (D0 99) SOA Y 19A10SSIQ uyjeied SUONI9S § VNY B2I]IS ‘SuwWn)od / Jenuew uobix3 -2)0S| YNY AYNIYIL 61
(009518 lang sish) (wd01-9) . 1) uoIRIXT YNY
A pawuoyiad sisA)) v/N anssi] ul Suijaw Su013I9S €-C VN4 PEXE 9pnL “ou / Jenueut 34us213 3d44 PRIXPPINYD 8t
(D095 10 layng sisk) (wrl 01-9) g ¥yl uondRIXI VNG
A pawuoysad sisA)) v/N anssi} ul Suipaw SUu0I3I3S €1 NG I Gl e / fenuedt anuad1d3 3d44 PeIXIPPIND <t
uonesluos wrd o1 5 13| UoIIeIIX
SOA (D0 99) SOA 9NSSI} SUIMO])04 1anq Amco_owww VNa suwnjod / Jenuew apouaselq 1p uonenX3 91
s1sA) anssiy ul Suaw " VNQ3ddd
ASojouydal B -7
V4V Yyim Suissadoid I VYNA
S9, S9 Jowrd gz— suwnjod enuew S1eAO
A (D0 95) S9A anssp SUIMON|0} Jogng mco_mwwmm: ¥NQ 1 / 1 11eA0) TR L
sisA} anssi ul Sunjaw :
1aynq sish) . 1) uonjejos|
san (D6 09) SOA anssn 1 Sunjow v/N VNY suwnjod / lenuew so1wouds @) VNY 3d44 basuan 71
juasSeay |eAroway Bwgrs) i
oN (D0 95) SOA uered Knsolg SU11295 o1 VNa suwnjod / lenuew adAjoig 1@ das-1 adAyejdwes €1
(wr 0z») 113 uonedyLNg
S9, S9, aua)Ax uIsal ‘suwnjod enuew sisayjuis-ol
A A _ SU0AS § vNa : ! / _ fsotpuisoid ¥Na3ddd
10z VNYIS ‘YNYIW 1) SN1d uoneIyLNg
S9, S9, Qud)Ax W : : usal ‘suwnjod enuew sisayjuhs-ol : S
A A _ Suolldes v ‘YNY ‘YNa ’ _ / _ eI VNQ/VYNY 3d44 t
Sjua819)ap/uolnos 1aynq sisA) (wrd 01 5) 11| uoielIxy
SOA HOBN © Ul SISA] ‘ON anssn ul Supjow SuoRIas 7 VYNa uoneydidaid joyodje / lenuew solysouseld NOYOId VNG 13444 2uresy ot
(wn 0z-01)
S9A (30 09) S°A audjAx SU0I}23S 8—€ VNd suwnjod / jenuew egjwolg I VNG 3d44 9ua8z73 6
speag dljausep
13ynq sisA) (wr 01-9) speaq . o
SOA (00 95) S2A anssiy ul Supaw SU013129S §—T VNd J138uSew/suwn|od / fenuedt uteydole FULMOD “ILf uonoen 8
o -X3 YNQ dnssil 3d44
1aynq sisA) anssiy (wrd 01-9) . VNY-YNa
oA (90 55) S2A ur Suyjaw 10 3UdlAX  SUOIIBS 8—¢ YNd 'YNd speaq d1jauSew / Jenuew $92Ua1Is0lg UaSAXY 3d44 Sew dasghxy  Z
1anq sisA) (wrl g 5) I VYNa
S9A (D0 09) SPA anssi ul Sunpw suoIes Z VNd suwnjod / lenuew euafynAjeuy 3444 dTAPIOEIG 9
(w01 5) ApeaiyNy
S3A (20 59) S3A UoBMOS 1B IdH 0195 61 VN3 suwnjod / IENLEW olqswy 183]) 3d44 Myssaidxg  °
(wrlots) . 1l snid ApealyNy
S9A (30 99) S3A uolnjos 1es)) 3d44 SU0Y9S ST VNYIW “YNY suwnjod / jenuew olqswy 183]) 3d44 Myssaidxg Y
) (wr ot s) . W) 3dd4
ON (Do §5) SOA auauowll-q T VNY B]]IS ‘SUWN|0d / lenuew salSojouyda] jua)iSy YNY A19an105qy €
wrl 01-9) I VNY
S9, S aua)hx ( ¢ ‘suwn|od enuew xgAow :
A (20 99) A 1 SUOI3S G-7 VNY ‘YNa 1 / 1 Qhowy /NG 3d44 xahowy
Dl anssit
oN (Do §5) SOA 9udjAx 10 9Q-0way Swor-9 VNAd uoneydiaid joyodje / lenuew awudg VNG AINRAIDIY 1
dajs Supju)-ssosd uol3sagip uonenduew X
LI]2WLI0; 95.9ASY 5] B5LUIPI0I uoneziuyjesedaq junowe anssiy Sp1oe 21919NN uoneoyund joadAl  juawnisu| uol3IeIIXD Jainpejnuey 1) "ON
’ ’ VYNY/VNQ

49



24:47-53

’

Acta Dermatovenerol APA | 2015

B. ). Kocjan et al.

Table 1 | Continued.

U
ON (Do TS) SPA aud)Ax 10 aue}d0 VN VNa suwnjod / lenuew 1BIN23J0N DILVYLS anssi] uids qlosiAul 124
(wrot) . anssi| 3d44 -¥NQ
ON (Do §G) 9seUlINqglY audjAx SO ¢ VNd B2[]IS ‘SUWN|0D / lenuew 92Ud1IS01g UOJDRUIS aingeuun o
) daudiui
ON (D0 99) SPA aua)Ax Swogs VNd eJ[]Is ‘suwnjod / Jenuew youpy ewsis VNQ@Jlwousn ¢
ueljeWWely 9IN|juan
] (wrl 01-9) . 1Dl ulyjered
ON (Do §G) SOA aualAx 10 9q-owaH suoas VNY B2[]IS ‘suwn)od / lenuew ayd0y VNY 2ind YSIH 8¢
(wrdot-1) . Dl uonejos)
S9A (90 95) 524 dudlhx suopdos vNa ENs "suwmos / renuew sted VNG 1344 ond ysiH  “€
i (wiot-1) . 01N
ON (00 55) S2A R Rt suonas Lt Sl EHEnTEe / . it VNY 3dd43ind ySIH ¢
(wrd 01 5) ] 1 uonjejos|
ON (00 55) S2A dualhx suonas Ny SIS SUUNI / renuew SH20d VNY L3d44 aind ystH °¢
19ynq
(wrl 05-9) walsAs dasdiuiy vNY
S9, S9, s1sA) anssiy ul Suipw suwnjod enuew eSawol
A (00 95) S2A hm .m_cw_\,x‘m__m _EMH:E Su01129s VNY ! / _ : 1e101 3d44 daidensy 7
1aynq B
SOA (D0 95) S9A sishj anssiy uj Supjaw (turl 05-5) VNG Suwn)od / Jenuew eSaWoIg waishs doudiiw
10 “aua1AX 10 |esauIL SIIREE VNQ3 3d44 dauderay
(wro1-9) i R
S9A (30 69) S®A audlAx SU0I1I3S g€ VNd suwnjod / jenuew ¥9l-01q eS3WQ INVYNQ 344 'V'N'ZT C¢€
(wrl oz 5) . . . 3INpO uoilejos|
SOA (30 99) S®A aud)Ax SU0II8S VNY!W ¥YNY!S YNy uisal ‘suwmnjod / jenuew NIONN VNY 3d44 3pnjaid 23
(wrl 0z 5) YNYIW ‘YNYIS ) uonesyLing
S9 S9, aud)Ax uIsal ‘suwn)od enuew ajo1g uasio
A (90 §5) SoA _ TEE “UNY VNG : _ J ! 191018 HISION VNQ/VN3 3did O
194nq si1sh) anssny Gwsts) I3 UOIRI0S
S9A (30 69) S®A u1 Suljjaw Jo jusseay te vNa 221]IS ‘SUWN|od / lenuew salio1e10qe 019 OW 1l uoijejos| YNA 6z
|eAoway uyjeied a13sQlg suones 51 9nssi] 3d44313s0!9
194nq sish} anssiy Bwsts) ICIEI0S
SoA (D0 09) S9A ul Sundw Jo Juaseay % VNY ed]]is ‘suwnjod / jenuew saliojeloqe] Old OW ARSI 8¢
|eroway uyjeied onsorg o oS8T anssl] 3d44 2115019
aua)Ax (wrl 0z-¢€) . i 3d4d YNy1el0}
SOA (D0 99) SBA 10 J3N0SSIQ UleIey suones VNY BI[]IS ‘suwn|od / Jenuew 198eN-Aalaydey uidgoapany LT
(1m aud)Ax (wrd 0z-€) . i SX3di4 VNa
S\ -eJadwa) Woo0I) SIA 10 J9A|0SSIQ uyjeled Su0I1329s it B2A)ts “suwnyod / Jenuew 1o8eN-Aaiayoe uidsospony 4
(D095 10 1aynq sisA) . elown? 1 uonenxy
ON pawuioyiad sisA)) v/N anssiy ul Sulpw VIN VNG uisaluunios / Jenuew Aisnoinaid ‘aydoy VNQ 3d44 st
wrl ) uonjejos|
oN (D0 09) SBA au9)Ax mcﬂm_ uwmmvl VYNYIW ‘YNY ‘YNa eJ]]IS ‘suwnjod / lenuew IEFJHI] pRVY2RPINN  #C
esy-1 12101 11y19A009Y
wrz3) 1 uoljejos|
s
ON (00 £€) SOA aualAx SUOI18S YNY suwnjod / lenuew swajshsolg panddy YN¥3d44SN1d €2
: asipeled SnINJUy
1aynq sisA) (wr 1) ] 1) uoljejos| YNy
N (30 09) s2A anssiuiSuBjoW  SUOIBS 8¢ N eollis SHEmoY / ente T 12101 3d43>uaing <
dajs Supjui-ssosd uo1sasip uone|ndiuew
UIJEWIO) 9513A0Y 3 aseurBloig uolnjezjuyjelredaq junowe anssij Sp1oe 21319NN uonyeoylind jo adAl  juswniISU| uolIeIIXd 1ainyejnuepy I ON
: : YNY/VNG

50



FFPE DNA/RNA extraction methods

24:47-53

’

Acta Dermatovenerol APA | 2015

Table 1 | Continued.

uoieISNI0M

1anq sisA] (wrl o1 5) . . g-uedg X4 JI0XN Ppajewoine 11| d1ndew.o4
oA (0 55) S9A anssiy up Suaw Su0I1329S G-T VYNYIW “YNY ‘YN speaq dpsusewesed yawolg 1931no) /1enuew 1930 ueunpag 14N0ODONIOY 6s
uewy|dag
siojesedas
9ua)Ax (wrl 0z-¢€) speaq R pajewoine
SOA (00 95) 24 10 19A0SSIQ uyjeied Su0l329S VNG J139uSeweled i /lenuew 198eN-Aosaydew 3d44 VNG SBWO3INN - 85
-nJjsujl Sujjpuey
pinbi uowwod
audlAx (wrl 0z-¢€) SiaLnSl pajewoine 1d44 VNA
SOA (D0 99) S@A VNa e2JIS ‘auelquawl Sunpuey 198eN-Aalaydepy 19
10 19A|0SSIQ uyjeied SU0I}29S pINbi) UOWWIO /lenuew 96 ulds03)InN
uonnjos uon (wrl o1 5) pajewojne )
SIA (D0 99) SOA -ezjuyjesedaq usaserpd VNa suwnjod aqnay[d uaselp 1 9g
10 STUBA|0S 21UBSIO uol3Ias 1 /1lenuew 3d44 VNG peayauan
(wrd 01 5) . pajewojine Y anssi|
SOA (D0 99) SBA aua)Ax SU0I3295 g1 VNa eJ[]IS ‘suwn|od aqnavy|D Jjenuew uaselp 3d44 VNG dwevd 19
Sl (wiot5) pajewolne INEREE!
>
SOA (D0 99) SAA -eziuyyeledaq uaselp . VNYIW ‘¥YNY ‘YNd edl]is ‘suwnjod aqnayIo uagelp ) %9
10 spuanjos oueSio oS PTL lenuew VYNY/VNQ daidiy
uoinjos uoljezjuyjered (wrl o1 5) . . pajewoine
SaA (00 99) SPA -1 10 SIUBAJOS JILESIO  SUONIDS h—T YNYIW ‘YNY ]IS ‘suwnjod agqnavID Jjenuew usselp 3d44 Aseanyiw €9
uohnjos uoy wr o1 5 ajewolne
soA (0 95) S3A ezuyeredag uasery (10T VNY ea1)Is ‘suwnjod aquoyip  Poeual uasen WY 3d44 Aseany s
Suo013293s -1 /lenuew
10 SJUdA|0S djuesio
1aynq sisA) (wd o1 5) . .
ON (D0 99) SAA anssi Ul SuBW SU013285 £-1 VYNYIW ‘YNY ‘YN@  speaq dnauseweled / jenuew 1phynens I 3d4d DIVILX TS
(wr 0z 5)
SOA (D0 99) SAA aud)Ax SU0I1I9S - VNA suwnjod / jenuew HOYVISIY OWAZ daldIUIN YNQ 3d44 87 0§
walsAs
OoN (D0 09-99) SOA aua)Ax 8w 09s VNYIW ‘YNYIS ‘YNY Suwnjod / Jenuew 9UasoIA daidiuiy uondenxy 64
VN 1ejoLiw 3d44
VNYIW ‘YNYIS waisAs daidiupy uon
o -94) S9 9ua)Ax Sw 095 ’ : suwnjod enuew auasol T ’
N (20 09-99) SA _ 09 YNY ‘YNG 1 / 1 IA enxa YNY/WNG 3ddd 7
] (wrd 0z-9) sajysouselp 11| uoeIIXy
ON (D0 §6) X1w dwAzu3 uolnN|os-0 L0295 T VNY suwnjod / lenuew SMPUBH UIUIL] VNN 2314XEM I
] (wrl 0z-9) sojsouselp 1) uoidelIx3
ON (Do §9) X1w dwAzu3 uolnjos-0 uon9s 1 VNa suwnjod / Jenuew 2119U85 UAYWI] VNG 9914XEM 917
(wr oz 5) . . . 1Dl uonedyHNgd
SOA (D0 09) SBA aud)Ax SUOII9S § VYNYIW ‘YNYIS ‘YNY uisal ‘suwn)od / Jenuew J413udIds Jaysly VNY 3dd4 daidaing 14
elpaw (e1paw uisal) Ase3 1vd (wrlo1-%)
ON UiSa1 U SUNIOG ON  -X3Q BYENEL U SUBPW  SUORd3S £-T VNa uisal juaqlosqe / lenuew eyeye| Ase3 Jydx3q eyeyel i
(wr 07) . ¥yl uonelos|
SaA (00 £€) S3A duaifx SU011795 9~ vNd Follis Tsamos / enaew SoUATOIAES VNY 3d44 opeiokeny £
(wrot) I [UIN VNY 1BsIaAlun
S9A (Do TS) SOA 9ud)jAx 1o auepo Slal sy VNY suwnjod / lenuew 1eIN23)0W DILVILS 05 eeh AU w
uoljendiuew
das Bupju-5013 uonsasip uoljezjuyjeseds unowe anssi SpIoe d19)dn uoneayund jo adA uswnJiisu uoljdelIxa Jainyejnue D ‘o
UIBWLIO) 9SI9A3Y 3| 35BUIR}0IJ jezjuyy (¢ } L pdEII_dNN 1esylnd § L] 1su| <z.w_\<ro joejnuew DI "ON

51



24:47-53

’

Acta Dermatovenerol APA | 2015

B. ). Kocjan et al.

Table 1 | Continued.

3]qe|IeAR JOU UoljRWLIOjUI = /N

il
1aynq sisA) . ed||Is walsAs uony pajewoine :
N (0 59) S3A anssij ul Suipw VIN VN3 VNG ‘speaqoiauSew  -eiedald anssi| Any susuiBls sjuaseay uopesedald 69
anssil INVSY3A
waisAs uoijed W
1aynq sisA) (wr g5) 950]Nn)192 -yund YN¥/YNQ pajewolne : :
N oA anssi) ul Supw SU01123S G—T VNd ‘speaq d13auSew pajewoiny Any d1038eW d152U0 3d44 VNG 89
J1Wwou’dn al0)Sew
9T4H a10D3e I
uoln|os uol}
(wro1) eal|is walsAs ds VNG
SOA (D0 99) SOA -ezjuyjeiedaq usaserd B VNQ . pajewojne uasgeip /9
10 SJUAAIOS JIUESIO Su0l1329S #—T1 speaqonauSew  AuoydwAsy|p dsa AuoydwAsy|p
0 S9, .mN_:coWMMM _._“Wmm_d (wr ot) NS uawnJiisul 9jewolne uaselpd 1y] 9Nss|
N (30 99) S9A luyy a D Suopres st VNQ ‘speaq pousew 1sul 173 pajewo) ! m ILVYNQ 173 99
10 SjuaAjos djuesio
0 S 134nq sishy (wri ) sapned ddu >w._ EQEEMM,:_ ajewolne eSawol uoljedyun o S
N (00 02) 524 anssij ul Suiaw Suo01329S 0T-1 VNG -Seweled pejd-edi)is aw st L ! d HeLINd YNA ATT - 59
-XeW 000ESY SNid 3d44 9T l1amxey
(wr o1) edl|Is juswnisul 11| uoideX]
oN (00 55) SoA LR Su01323S 8-1 YNd ‘speaq d13ouSew 21 xundSew PRI SIXaNIz VNQ 3d44 xundSepw 9
1a4nq sisA) B> speaq joyodje JAu g-oudaid
N (00 95) S3A 9NSSIy ul m?:_mE LM“_._OJHMWMV VNa -InAjod o13suSeweled u_Mme;u pajewioine uageway) 1D 3d44 ondaid - €9
1a44nq sisA) (wrd 01 5) . . pajewojne (YNYIW-YNY-VYNQ)
S9A (D0 G5) SAA anssy uy SunppwW suomes g—p  YNUIUYNYYNG  speaq J13ausew VN /enuew saaua|dsolg uashxy S N
sjuaWnIsul 151 UON|0S]
13ynq sisA) (wrd 01) . X914 Jaysi4Sury  pajewoine : :
oA (0 09) 534 anssiy ul Suyaw SU01329S Z-1 VNJ VNG speaq apausew 10 96-ssaldx3 /lenuew uagosAul eoL m_n_nu__uﬂm__m__mh_\d 19
XvWsew
sjuawnisul
1a44nq sisA) (wrd 01) X914 Jaysi4Suly  pajewoine 11)] uol3e 0S|
oA (30 09) 534 anssij ul Suiaw Su01329S Z-1 VNG speaq apausew 10 96-ssaldx3 /lenuew uagoAUl VNQ 3d44 XywSew e
XVW3ew
uonejndjuew
dass Bupjul)-ss013 uonsasIp uoljeziuyjeseds unowe anss| Spioe 21912n uonesyund jo adA uswnisu uol}IeIIX Jainpejnue 1 ‘o
UIeWI0) 3513A3Y 3l 35BUIRI0Id eziuy a } 1L pIdedI_dNN 1jesyundy L] su] <z.w_\<_u,_m_ 1oejnuey I "ON

52



Acta Dermatovenerol APA | 2015;24:47-53

FFPE DNA/RNA extraction methods

Discussion

Our inventory identified at least 69 commercial kits specifically
developed for manual, automated, or fully automated extraction
of nucleic acids from FFPE tissue specimens. The majority of com-
mercial FFPE DNA/RNA kits employ proteolytic treatment with
proteinase K to release nucleic acids from FFPE tissues. Purifica-
tion of DNA/RNA molecules from lysis fluid is mostly based on
silica or resin adsorption technology, although alcohol precipita-
tion and cellulose-based purification are used as well. Many of the
available kits allow removal of paraffin using special solubilisators
or allow melting of paraffin directly in tissue lysis buffers, which
can reduce the loss of tissue during the extraction procedure. An
incubation step at an elevated temperature for partial removal of
formalin cross-links of the released DNA/RNA is surprisingly used
in more than half of the available kits. This particular treatment
generally allows the release of longer fragments of nucleic acids,
which might result in better performance in downstream assays.
Sixteen identified kits allow automated, walk-away purifica-
tion of DNA/RNA from lysed FFPE tissues obtained through man-
ual external preparations, which represents a major bottleneck
for these methods and also their main drawback. Only two sys-
tems—the Siemens Tissue Preparation System/VERSANT Tissue
Preparation Reagents kit and the MagCore HF16 Automated DNA/
RNA Purification System/MagCore Genomic DNA FFPE One-Step
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Coexistence of systemic lupus erythematosus, Hashimoto’s thyroiditis,
and bilateral breast cancer in the same patient: a random association?
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Abstract

Estrogens influence many physiological processes and play a crucial role in the development of several diseases, including auto-
immune disorders and hormone-sensitive cancers. Systemic lupus erythematosus is one of the most common systemic autoim-
mune rheumatic diseases affecting young and middle-aged females. The coexistence of multiple autoimmune disorders is well
recognized, whereas the association between systemic lupus erythematosus and malignancies, especially hormone-sensitive
cancers, remains enigmatic. We report the unusual case of a middle-aged woman that presented with concomitance of lupus ery-
thematosus, Hashimoto’s thyroiditis, and bilateral breast cancer.
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Introduction nation. Topical high-potency corticosteroids were used without
satisfactory improvement.

Systemic lupus erythematosus (SLE) is a common multiorgan
autoimmune disease with a prevalence of about 20 to 150 per
100,000 that predominantly affects women of reproductive age.
The etiology remains largely unknown. Environmental triggers,
susceptibility genes, immunological abnormalities, and hormo-
nal factors are involved in SLE pathogenesis. Estrogens strikingly
influence susceptibility to SLE, as evidenced by female predomi-
nance and unusual presentation during the prepubertal and post-
menopausal period (1).

SLE has frequently been reported in association with a vari-
ety of organ-specific autoimmune disorders, especially vitiligo,
inflammatory bowel disease, and autoimmune thyroiditis (2-4).

The relation between cancer and immunologically mediated
inflammatory diseases has been intensively discussed. Several
autoimmune conditions, including SLE, have consistently been
associated with increased risk of hematological (lymphoid) malig-
nancies, particularly non-Hodgkin lymphoma (NHL). Conversely,
the incidence of solid tumors, mostly breast cancer, among pa-
tients with SLE is a controversial issue (5).

We present the unusual case of a 51-year-old woman with co-
existing systemic lupus erythematosus, Hashimoto’s thyroiditis,
and breast cancer, analyzing the possible associations between
these diseases.

Case report

The 51-year-old patient was diagnosed with chronic cutaneous lu-
pus erythematosus (CCLE) in 2001 at age 38. Well-defined erythe-
matous, infiltrated, scaly patches were confined to sun-exposed
skin, particularly the face, neck, upper trunk, and back (Figs. 1
and 2). Routine laboratory findings including complete blood cell
count and liver and renal function tests were normal. A serologi-
cal test revealed 1:320 antinuclear antibodies (ANA) titers. The di-
agnosis of disseminated discoid lupus erythematosus (DLE) was
confirmed by histological and direct immunofluorescence exami-

Figure 1 | Erythematous, infiltrated, scaly patches on the upper back.

‘Dermatological Unit, Department of Clinical and Molecular Sciences, Polytechnic University of Marche, Torrette-Ancona, Italy. *The authors contributed
equally to the manuscript. = Corresponding author: anna.campanati@gmail.com

55



E. Molinelli et al.

Acta Dermatovenerol APA | 2015;24:55-57

Figure 2 | Magnification of a cutaneous lesion.

Despite the absence of personal and familial risk factors, 5
months later invasive ductal breast cancer was detected on the
right side. The patient underwent surgical treatment with postop-
erative radiotherapy and also received adjuvant hormonal thera-
py. During this period the DLE was slightly exacerbated. Systemic
corticosteroids were administered with limited success because
recurrence of cutaneous lesions was observed after a few months.

In 2010, invasive ductal breast cancer was diagnosed on the
left side. Breast conservative surgery and chemotherapy were per-
formed. During the chemotherapeutic regimen, CCLE skin lesions
improved dramatically.

After 20 months of stable disease, CCLE relapsed and pro-
gressed. Clinical examination revealed multiple, annular, erythe-
matous plaques on the face, upper part of the back, and arms. She
also developed disfiguring scarring alopecia.

Laboratory investigations showed mild leukopenia and anemia,
and slightly elevated erythrocyte sedimentation rate (56 mm/hr). A
serological test revealed antinuclear antibody (ANA), 1:640, with a
homogeneous pattern. Anti-DNA antibody, anti-Smith, SS-A and
SS-B antibody, anti-RNP IgG, and cardiolipin IgG and IgA antibody
were not detected. Anti-phospholipid antibodies (lupus antico-
agulant antibodies and anti-B-2 glycoprotein I) were identified.
Complement components (C3 and C4) were slightly decreased. In
addition, pain and functional disabilities affecting the joints of
the hands and feet were also observed.

Histological cutaneous examination revealed epidermal atro-
phy, and superficial and deep perivascular and perifollicular der-
matitis with focally increased dermal mucin highlighted by Alcian
blue stain, suggesting lupus erythematosus (LE). Direct immuno-
fluorescence of lesional skin showed immunoglobulins (IgG, IgA)
and C3 in a granular band-like pattern at the dermo-epidermal
junction. A diagnosis of SLE with cutaneous, hematological, and
joint involvement was made by a rheumatologist.

Oral prednisone in combination with antimalarial therapy was
initially started and gradually tapered over the next 4 months.
Within 12 weeks, the cutaneous lesions and hematological values
improved significantly. In December 2013 the patient was tested
for thyroid antibodies and showed high levels of serum anti-thy-
roperoxidase and anti-thyroglobulin autoantibodies. Thyroid hor-
mones (fT3, fT4) were normal with TSH levels slightly increased. A
diagnosis of autoimmune thyroiditis (AT)—specifically, Hashimo-
to’s thyroiditis with subclinical hypothyroidism—was established.

Discussion
The overall cancer risk in SLE is increased compared to general

56

population. The loss of self-tolerance and the exposure to cyto-
toxic drugs seems to play a central role in the development of site-
specific cancer (5). SLE patients appear to have a considerable
increased risk of hematological malignancies, particularly non-
Hodgkin lymphoma, leukemia, and cancers of the vulva, lung,
thyroid, and possibly liver. Conversely, most authors agree that
SLE patients present a decreased risk of hormone-sensitive can-
cers, including ovarian cancer, endometrial cancer, and breast
cancer. Breast cancer is one of the major causes of cancer-related
morbidity and mortality among women worldwide (6).

The risk of breast cancer is traditionally associated with hor-
monal factors, especially cumulative estrogen exposure (due to
reproductive history and hormonal therapy) (7).

The breast cancer risk in SLE patient appears decreased both in
pre-menopausal and post-menopausal women (8).

The paradoxical reduction of the reproductive malignancy
incidence in females with SLE is coherent with the suggestion
that women suffering from SLE have been shown to have earlier
menopause compared to the general female population. How-
ever alterations in estrogen metabolism and/or other hormones,
and other additional factors, including genetic susceptibility and
medication exposure, seem to be related to breast carcinogenesis
in the SLE population. Drug factors contributing to a protective
effect for certain cancers could be present in SLE: treatment with
anti-malarial drugs has been proposed as a cause of the decreased
risk of breast cancer in SLE patients. It has been hypothesized that
antimalarials have a potential role in cancer treatment through a
cell-death process called autophagy. In addition, aspirin and non-
steroidal anti-inflammatory drugs may be beneficial in reducing
breast cancer risk, as in other tumors (9).

Thus, carcinogenesis of breast cancer in SLE women in not
thoroughly understood and remains relatively unclear because it
does not seem completely related to traditional risk factors. Con-
versely, a subgroup with a higher risk of breast tumors among pa-
tients with SLE has already been reported (6).

Our patient that presented with bilateral breast cancer could
belong to this subset. It may be hypothesized that SLE women
with higher breast cancer risk show rare genetic polymorphisms
involving estrogen receptors, or metabolic pathway, which could
lead patients to higher endogenous estrogen exposure through-
out their reproductive lifetime.

Alternatively, genetic influences predisposing to both autoim-
mune diseases and cancer, or alteration in the immune system
able to induce the onset of neoplasms concomitant with the de-
velopment of SLE, could be present in these female patients (6).

Apart from bilateral breast cancer, our patient also suffered
from autoimmune thyroiditis. Several authors showed a high
prevalence of ANA in patients with AT compared to healthy con-
trols. SLE and AT probably share an underlying immunogenetic
mechanism. Further evidence of the close association between
SLE and AT is that the discontinuation of lupus therapy has been
reported to be associated with relapse of thyrotoxicity (10). In ad-
dition to AT, it is not uncommon for SLE patients to present other
autoimmune diseases and they must be carefully followed for the
development of polyautoimmunity (11, 12).

In conclusion, the experience with our patient leads us to as-
sert that SLE could be a “chaperone” of other disorders, and a
complete evaluation, searching for other autoimmune diseases
and hidden neoplasms, should be taken into consideration from
case to case.
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A rare variant of pilomatricoma: pseudobullous pilomatricoma
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Abstract

Pilomatricoma (PM; calcifying epithelioma of Malherbe) is a benign tumor originating from the matrix of the hair follicles. Clinical
types of the tumor are familial, perforating, multinodular, exophytic, anetodermic, and giant PM. The bullous type is seen only in 3
to 6% of cases. Because the bullous areas detected in PM are filled with lymphatic liquid, some authors use the term pseudobulla.
This report presents a 26-year-old female patient that was diagnosed with pseudobullous PM based on clinical, radiologic, and
histopathological findings, and the pathogenesis of the bullous appearance of PM is reviewed from the literature.

Keywords: case report, benign skin tumor, clinical types of pilomatricoma
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Introduction

Pilomatricoma (PM; calcifying epithelioma of Malherbe) is a be-
nign tumor originating from the matrix of the hair follicles (1). Be-
ta-catenin and Bcl-2 mutations have been found to be important
in the pathogenesis of PM (2).

This report presents a 26-year-old female patient that was di-
agnosed with pseudobullous PM based on clinical, radiological,
and histopathological findings.

Case report

A 26-year-old female patient presented to our outpatient clinic
with the complaint of a nodule on her right arm. The lesion had
existed for about 7 months, and the skin over the nodule had
transformed into a pseudobulla 2 months earlier. There was no
particular local trauma history at the site of the lesion. Her medi-
cal history was unremarkable and she did not have any similar
cases of the disease in her family.

Upon dermatological examination, a solid, mobile, hard tu-
moral lesion approximately 1.1 x 1.6 cm in diameter covered with
bullous-like and soft skin was detected on the lateral aspect of the
upper arm (Figure 1). Calcification of the lesion was determined
radiologically (Figure 2).

For diagnosis and treatment, total excision of the lesion was
performed. Histopathological examination of the excision mate-
rial revealed tumor islets formed from ghost and basaloid cells
surrounded by a well-demarcated fibrous capsule in the deep der-
mis (Figure 3).

Together with the clinical and histopathological findings, our
case was diagnosed as pseudobullous PM.

Discussion

PM is most frequently seen on the head and neck region as a solid,
painless, well-demarcated, and slow-growing dermal or subcuta-
neous nodule or tumor (3, 4). The overlying skin may be normal
or have a bullous appearance (5). Familial, bullous, perforating,
multi-nodular, exophytic, anetodermic, and giant clinical types
have been reported in the literature. It is seen more frequently in

Figure 1 | Tumoral lesion covered with bullous-like soft skin, located on the
lateral aspect of the upper arm.

women. It possesses a biphasic age distribution: 60% of cases ap-
pear under age 30, and the second peak occurs in the sixth and
seventh decades of life (1, 2, 6).

The bullous type of PM is seen in approximately 3 to 6% of cas-
es (7). The bullous type of PM is covered with a thick, loose layer
of skin (8). In contrast to other types, the bullous type occurs most
commonly on the upper arm and shoulder regions (5).

Various theories, such as mechanical trauma, lymphatic obstruc-
tion, development of secondary anetoderma, and elastolytic en-
zymes, have been put forward to explain the bullous appearnce (8).
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Figure 2 | Calcified tumoral lesion on X-ray.

The PM leads to lymphatic obstruction, congestion, and dilation
due to pressure on the surrounding tissue, causing lymphatic
leakage. This, in turn, results in edema and the bullous appear-
ance in the surrounding dermis (the lymphangiectasia variant)
(6, 8, 9). There are also publications that state that the bullous
appearance forms secondary to anetoderma. A reduction of elas-
tic fibers and degeneration of collagen fibers is found in the an-
etodermic type (8, 9). Another theory is that, with the impact of
the elastolytic enzymes secreted from the tumor cells and inflam-
matory cells, the lymph veins become damaged and dilated (9).
Because the bullous areas detected in the PM are filled with lym-
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phatic liquid, some authors use the term pseudobulla (5, 6, 10).

In our case, there was a clinically bullous-like appearance,
but histopathologically there were not dilated lymphatic vessels,
lymphoedema, or a real blister formation. Therefore, like the case
that Akarsu et al. reported, our case was diagnosed as pseudobul-
lous PM instead of bullous PM.

Because PM is only rarely seen and has various different clini-
cal types, it is generally not included in preoperative diagnoses.
The diagnosis may be assisted by a fine-needle aspiration biopsy
and radiological imaging methods prior to the excision. However,
the definite diagnosis is made based on histopathological exami-
nation (1, 11).

Conclusion

In conclusion, the bullous and pseudobullous appearances are
rare clinical types of PM. PM should be considered prior to surgery
in bullous and bullous-like lesions, and total excision should be
performed for the diagnosis and treatment of the lesions.
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A case of scar sarcoidosis developing in an old scar area on the forehead
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Abstract
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Sarcoidosis is a multisystem disease characterized by noncaseating granuloma development. Scar sarcoidosis is a rare cutane-
ous form of sarcoidosis developing on previous cutaneous scar areas. The lesions may be solitary or occur along with systemic
disease. We present the case of a female patient that developed cutaneous sarcoidosis in an old scar area on the forehead that
was acquired 30 years ago due to injuries from a fall. Histopathological examinations of the excisional scar biopsy revealed non-
necrotizing, noncaseating granulomatous inflammatory structures comprised of epithelioid cells and Langhans giant cells with
lymphocytic infiltration within the reticular dermis consistent with sarcoidosis. High-resolution CT revealed bilateral mediastinal
lymphadenopathy. Patients with inflammatory skin lesions at the sites of preexisting scars should be investigated for sarcoidosis.
Histopathological examination of skin biopsy specimens usually provides the correct and final diagnosis.
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Introduction

Sarcoidosis is a multisystem disorder characterized by the accu-
mulation of lymphocytes and mononuclear phagocytes that lead
to the development of noncaseating epithelioid granulomas (1).
Sarcoidosis mostly affects the lungs, lymph nodes, liver, spleen,
phalangeal bones, parotid glands, eyes, and skin. Cutaneous
symptoms are common and may be the initial findings of a sys-
temic inflammatory process. Cutaneous involvement in sarcoido-
sis is seen in 10 to 38% of patients with systemic disease (1, 2).
Although non-specific cutaneous lesions are usually observed
in the acute stage, specific cutaneous lesions are generally ob-
served in chronic disease. Cutaneous lesions seen in sarcoidosis
include papules, nodules, plaques, angiolupoid, ulcerative, and
verrucous lesions, hypopigmented macules, lupus pernio, eryth-
roderma, and granulomas in scars or areas subject to chronic
trauma (3). Cutaneous sarcoidosis may occur in scar tissue. Scar
sarcoidosis is a rare but specific form of cutaneous sarcoidosis.
Old scar tissues are infiltrated with noncaseating epithelioid cell
granulomas in scar sarcoidosis (4). We present a case of a female
patient that developed cutaneous sarcoidosis in an old scar area
on the forehead that was acquired 30 years prior due to injuries
from a fall.

Case report

A 39-year-old female presented with localized nodular lesion of 2
months’ duration in an old scar on the left side of forehead that
she had acquired 30 years prior due to injuries from a fall. The
patient’s history was not significant. No dyspnea, night sweats,
weight loss, or any other constitutional symptoms were present.
Physical examination revealed a purplish-red nodular lesion with
irregular borders 1 cm in diameter located at the old scar site on
the left side of her forehead (Figure 1). The patient did not have
any other anomalies on physical examination. Routine labora-
tory tests, including complete blood cell count, hepatic and re-

nal function tests, serum electrolytes, erythrocyte sedimentation
rate, C-reactive protein, and serum and 24-hour urine calcium
were within normal ranges. Chest radiography and high-resolu-
tion thorax CT (HRCT) demonstrated bilateral mediastinal mul-
tiple lymphadenopathies. Upper and lower abdominal CT were
normal. The lesion was totally excised from the skin. For histo-
pathological examinations, excisional specimens were fixed in
10% formalin, embedded in paraffin, and sectioned (thickness
of 4 pm), and slides were stained with hematoxylin and eosin
(H&E), periodic acid-Schiff (PAS), and Cluster of Differentiation
68 (CD68), and then examined under a light microscope (Olym-
pus BXs51, Tokyo, Japan). Disorganized, grayish-yellow multiple
tissue samples were observed in the macroscopic examination
of the excisional biopsy specimen. H&E staining of the specimen
revealed non-necrotizing, noncaseating granulomatous inflam-
matory structures comprised of epithelioid cells and Langhans
giant cells with lymphocytic infiltration within reticular dermis,
consistent with sarcoidosis (Figure 2).

Figure 1 | Photograph of the patient showing a purplish-red nodular lesion with
irregular borders located at an old scar on the left side of the forehead.
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Figure 2 | Photomicrograph of the biopsy showing non-necrotizing, noncaseat-
ing granulomatous inflammatory structures comprised of epithelioid cells and
Langhans giant cells with lymphocytic infiltration within the reticular dermis
(arrow; H&E stain, x100).
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Figure 3 | Photomicrograph of the biopsy showing Langhans giant cells (LGC)
containing asteroid bodies (AB; arrow; hematoxylin and eosin stain, x400).
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Figure 4 | Photomicrograph of the biopsy showing granulomas consisting of
epitheloid histiocytes and Langhans giant cells (arrow; CD68 staining, x100).

The giant cells contained asteroid bodies characteristic of sar-
coidosis (Figure 3). No organism was found with the special PAS
staining. CD68 staining showed granulomas consisting of epithe-
lioid histiocytes and Langhans giant cells (Figure 4). The patient
was diagnosed with scar sarcoidosis with mediastinal lymph
node involvement according to the results of histopathological

62

and radiological examinations. Local recurrence following exci-
sion occurred after 2 months. Re-excision was performed and lo-
cal recurrence was not observed after the re-excision.

Discussion

Scar sarcoidosis is a rare form of cutaneous sarcoidosis develop-
ing on previous cutaneous scars. Scar sarcoidosis may occur in
5.4 to 13.8% of patients with cutaneous sarcoidosis (5). Scar le-
sions were seen in 2.9% of patients diagnosed with sarcoidosis in
a previous study by Yanardag et al. (6). Although the pathogen-
esis of scar sarcoidosis is not known, it has been thought that the
disorder may be due to previous contamination of the old scars
with foreign bodies at the time of trauma. In addition, infiltration
of an old scar by sarcoid tissue may result from a hypersensitivity
reaction of the skin or erythema nodosum occurring at the time of
sarcoid activity elsewhere in the body (4, 5). Descriptions indicate
that the macrophages on phagocytosed foreign bodies may cause
releases of angiotensin-converting enzymes and lymphokines,
which lead to the development of granulomas (7). Although scar
sarcoidosis may occur in scars from previous wounds, it has also
been reported at the sites of tattoos, ritual scarification, desensiti-
zation injections, healed herpes zoster lesions, and venipuncture
(5, 8-12). The cutaneous lesions may be solitary or occur along
with the presence of systemic disease. A previous study reported
that systemic involvement occurred in 30% of patients that had
isolated cutaneous lesions after a period of 1 month to 1 year (5).
Cutaneous sarcoidosis is frequently associated with involvement
of hilar and mediastinal lymph nodes. Scar infiltration usually oc-
curs early before involvement of the lung parenchyma (13). Our
patient had skin involvement of scar sarcoidosis together with
mediastinal lymphadenopathy, but there was no other systemic
involvement of sarcoidosis. Scar sarcoidosis is characterized by
recurrence of activity at the site of previous scar areas. The lesions
initially occur as purplish red erythema and subsequently turn
brown with an absence of itching. The diagnosis is based on con-
sistent clinical and radiological findings associated with the his-
topathological presence of noncaseating epithelioid granuloma,
as seen in our patient. (14). Specific lesions are characterized by
the presence of granulomas of epithelioid cells without necrosis
on biopsy specimens. Granulomas usually are seen in the super-
ficial dermis but may involve the full thickness of the dermis and
extend to the subcutaneous tissue. Langerhans giant cells may
often be seen in clusters of epithelioid cells and Langerhans giant
cells may contain asteroid bodies, which are star-shaped eosino-
philic structures (15, 16). Differential diagnosis of scar sarcoidosis
includes infectious skin diseases such as mycobacterium infec-
tions, Crohn’s disease, rosacea, foreign body granuloma, and hy-
pertrophic scar or keloid, which are the clinical mimickers (17).
The treatment and prognosis of cutaneous sarcoidosis primarily
depends on the degree of systemic involvement. Topical steroid
therapy may sometimes be effective for solely cutaneous sar-
coidosis (18).

Consequently, we report this as a rare case of scar sarcoidosis
along with mediastinal lymph node involvement that developed
on an old scar area. Patients with inflammatory skin lesions at
the sites of preexisting scars should be investigated for sarcoido-
sis. If clinicians are unaware of the changes in old scars, scar sar-
coidosis may be underdiagnosed. Histopathological examination
of skin biopsy specimens usually provides the correct and final
diagnosis.
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ali 50 mg enkrat na teden. Klinicni odziv pri RA, PA, AS in radi aksialnem spondilartritisu je obicajno dosezen v 12 tednih zdravljenja. Ce v tem obdobju ni odziva, je treba o nadaljevanju zdravljenja skrbno razmisliti. PP: Ce je treba
je mogoce uporabljati tudi 50 mg dvakrat na teden do 12 tednov, emur sledi 25 mg dyakrat na teden ali 50 mg enkrat na teden. Zdravljenje je treba nadaljevati do remisije, vendar najve¢ 24 tednov. Za nekatere bolnike bo morda primerno stalno
zdravljenje, dalj$e od 24 tednov. Ce po 12 tednih ni odziva, je treba lienje prekiniti. Ce je indicil ponovno lienje, je odmerek 25 mg dvakrat na teden ali 50 mg enkrat na teden. Pediatriéna populacija: JIA: Priporoceni odmerek je 0,4 mg/kg

telesne mase (do najve¢ 25 mg na odmerek) 2-krat na teden subkutano z razmikom med odmerki 3-4 dni ali 0,8 mg/kg (do najve¢ 50 mg na odmerek) enkrat na teden. Otroska PP: 0,8 mg/kg (do najve¢ 50 mg na odmerek) enkrat na teden do najvec
24 tednov. Ce je indicirano ponovno zdravljenje, je odmerek 0,8 mg/kg (do najvec 50 mg na odmerek) enkrat na teden. Prekinitev zdravijenja: o prekinitvi je treba razmisliti, ce ni odziva po 4 mesecih (JIA) ali 12 tednih (otroska PP) zdravljenja. Nacin
uporabe: subkutana injekcija. Kontraindikacije: PreobCutljivost na zdravilno ucinkovino ali katerokoli pomozno snov, sepsa ali moznost nastanka sepse ter aktivne okuzbe, vkljucno s kronicnimi ali lokaliziranimi okuzbami. Posebna opozorila in
previdnostni ukrepi: Okuzbe: Pred zdravljenjem, med njim in po njem je treba bolnike pregledati glede okuzb in pri tem upoStevati, da je povpregni razpolovni ¢as izlocanja etanercepta iz telesa priblizno 70 ur (razpon 7-300 ur). Porocali so o primerih
resnih okuzb. Bolnike, pri katerih se med zdravijenjem pojavi nova okuzba, je treba skrbno spremljati. Zdravljenje je treba prekiniti, Ce pride do resne okuzbe. Previdnost je potrebna pri zdravijenju bolnikov s p ljajocimi se ali icnimi okuzbami v
anamnezi ali z druglml osnovnimi stanj, ki bi lahko povecala dovzetnost za okuzbe. Tuberkuloza: Pred zaCetkom zdravljenja je treba vse bolnike pregledati glede aktivne kot tudi neaktivne ('latentne') tuberkuloze Pnporocl]lvo je, da se ti testi vpiejo v
bolnikovo opozorilno Kartico. Obstaja nevarnost lazno negativnih rezultatov tuberkulinskega koZnega testa, Se posebej pri bolnikih, ki so hudo bolni ali imunokompromitirani. Pri aktivni tuberkulozi se zdravljenja ne sme uvesti, pri neaktivni ('latentni’)
tuberkulcm pa e treba pred uvedbo lienja in v skladu z naci i pl’lpOI’DCIII zaceti zdravljenje latentne tuberkuloze s tuberkulostatiki. Vsem bolnikom j je treba narociti, naj poiscejo zdravnisko pomoc, e se med zdravljenjem ali po njem pojavijo

i tuberkuloze. F ivacija hepatitisa B: Pri bolnikih, ki so kdaj Ze bili okuzeni s HBV in so se zdravili z antagonisti TNF, vkljucno z Enbrelom, so porocali o reaktlvacul hepatitisa B. Pred uvedbo zdravljenja je treba bolnike preiskati na okuzbo
s HBV. Ce je bolnik pozitiven na HBV, je pred uvedbo zdravljenja pnporocluvo posvetovanje s specialistom za zdravljenje hepatitisa B. Pri dajanju Enbrela bolnlkom ki so Ze bili okuzeni s HBV, je potrebna previdnost. Take bolnike je treba ves ¢as zdravljenja
in $e ve€ tednov po prekinitvi spremljati glede znakov in simptomov aktivne okuzbe s HBV. Ce se razvije okuzba s HBV, je treba zdravljenje prekiniti in uvesti uginkovito protivirusno ter ustrezno podporno zdravljenje. Hepatitis C: Poro¢ali so o poslabSanju
hepatitisa C, potrebna je previdnost. Alergijske reakcije: porocali so o alergijskih reakcijah, vkljuéno z angioedemom in urtikarijo, opisani pa so tudi primeri resnih reakcij. Ce se pojavi kakrsnakoli resna alergijska ali anafilakticna reakcija, je treba zdravljenje
prekiniti in uvesti ustrezno zdravljenje. (2,4) Pokrovcek igle vsebuije lateks, ki lahko povzroci preobEutljivostne reakcije, ¢e z Enbrelom ravna oseba z znano ali mozno preobgutljivostjo na lateks ali ¢e ga damo taksni osebi. Imunosupresija: Za antagoniste
TNF, vkljucno z Enbrelom, velja, da lahko vplivajo na naravno odpornost bolnika proti okuzbam in malignim obolenjem. Bolniki, zelo izpostavljeni virusu noric, naj zacasno prekinejo zdravljenje. Maligne in limfoproliferativne bolezni: Tveganja za razvoj
limfomov, levkemije ali drugih hematopoeticnih ali évrstih rakavih obolenj ni mogoce izkljuciti. Previdnost je potrebna pri razmisleku o uporabi antagonistov TNF pri bolnikih z anamnezo malignosti ali pri razmisleku o nadaljevanju zdravljenja pri bolnikih,
pri katerih se pojavi malignost. KoZni rak: Pri bolnikih, zdravljenih z antagonisti TNF, vkljuéno z Enbrelom, so porocali o melanomu in nemelanomskem koZnem raku. Priporocamo obCasen pregled koze. Cepljenja: Med zdravijenjem bolnik ne sme prejeti
Zivih cepiv. Tvorba avtoprotiteles: Zi lienje lahko sprozi protiteles. | reakcije: Porocali so o redkih primerih pancitopenije in zelo redkih primerih aplasticne anemije, tudi s smrtnim izidom. Previdnost je potrebna pri
bolnikih, ki imajo krvno diskrazijo v i.Vse bolnike in star§ bnike je treba opozoriti, da morajo v primeru pojava znakov ali simptomov, ki kaZejo na krvno diskrazijo ali okuzbo, med zdravljenjem takoj poiskati zdravnigko pomoc. V primeru krvne
diskrazije je treba zdravljenje prekiniti. Nevroloske bolezni: Pri bolnikih z demielinizirajoCimi obolenji, ali pri tistih, ki imajo pove¢ano tveganje zanje, je treba pred zdravljenjem skrbno pretehtati tveganja in koristi, vkljuéno z nevrolosko oceno. Kongestivno
sréno popuscanie: Pri predpisovanju bolnikom s kongestivnim srénim popus¢anjem je potrebna previdnost. Izsledki sicer $e niso dokonéni, vendar podatki kazejo na morebitno tendenco k poslab$anju popuscanja pri bolnikih, zdravljenih z Enbrelom.
Alkoholni hepatitis: Ne sme se uporabljati za zdravljenje alkoholnega hepatitisa. Previdnost je potrebna pri uporabi pri bolnikih, ki imajo tudi zmeren do hud alkoholni hepatitis. Wegenerjeva granulomatoza: Enbrela ni priporocljivo uporabljati za zdravljenje
te bolezni. Hipoglikemija pri bolnikih, ki se zdravijo zaradi sladkorne bolezni: Po uvedbi zdravljenja so porocali o hipoglikemiji, zato bo morda treba zmanjSati odmerek zdravila za zdravljenje sladkorne bolezni. Starej$e osebe (< 65 let): Potrebna je
previdnost, posebno pozornost je treba posvetiti pojavljanju okuzb. Pediatri¢na populacija: Priporoéamo, da pred zacetkom zdravljenja, Ce je le mogoce, opravite vsa cepljenja v skladu z veljavnimi smernicami. Pri bolnikih z JIA, ki so se zdravili z Enbrelom,

Samo za strokovno javnost

so porocali o kronicni vnetni ¢revesni bolezni in uveitisu. Medsebojno delovanje z drugimi zdravili in druge oblike interakcij: Socasno zdravljenje z anakinro ali z abataceptom: klini¢na korist teh dveh kombinacij ni dokazana, zato nista priporoéljivi. =
Socasno zdravljenje s sulfasalazinom: potrebna je previdnost. Plodnost, noseénost in dojenje: Zenske v rodni dobi morajo med zdravljenjem in Se tri tedne po prenehanju le-tega uporabljati ustrezno metodo kontracepcije. Uporaba med nosecnostjo ni o
priporocljiva. Etanercept prehaja placento. Uporaba Zivih cepiv v prvih 16 tednih po tem, ko so matere dojenckov prejele zadnji odmerek Enbrela, pri dojenckih obicajno ni priporocljiva. Bolnica mora med zdravljenjem prenehati dojiti ali pa prekiniti 8
zdravljenje, pri cemer je treba upostevati tako korist dojenja za otroka kot korist zdravljenja za mater. Nezeleni uéinki: Odrasli: Zelo pogosti (= 1/10) Okuzbe (vkljucno z okuzbami zgornjih dihal, bronhitisom, cistitisom in Kkoznimi okuzbami), reakcije na [=2]

fi}

mestu injiciranja (vkljucno s krvavitvijo, podplutbami, eritemom, srbenjem, bolecino in oteklino). Pogosti (= 1/100 do < 1/10): alergijske reakcije, nastanek avtoprotiteles, pruritus, zvi$ana telesna temperatura. Pediatricna populacija: Na splo$no so bili
nezeleni ucinki po vrsti in pogostnosti podobni tistim pri odraslih. Vrste okuzb, opazenih v klinicnih preskusanjih pri bolnikih z JIA, starih 2-18 let, so bile na splosno blage do zmerne in skladne s tistimi, ki jih pogosto vidimo pri skupinah ambulantnih
pediatriénih bolnikov. Hudi neZeleni ucinki so bili: norice z znaki in simptomi asepticnega meningitisa, ki je izzvenel brez posledic, vnetje slepica, gastroenteritis, depresija/osebnostne motnje, kozne razjede, ezofagitis/gastritis, streptokokni septiéni Sok
(streptokoki skupine A), sladkorna bolezen tipa | in okuzbe mehkih tkiv ter postoperativnih ran. V klini¢nih preskusanjih pri bolnikih z JIA so porocali 0 4 primerih sindroma aktivacije makrofagov. Viri iz obdobju trzenja so pri bolnikih z JIA porocali o kronicni
vnetni Erevesni bolezni in uveitisu. Naéin in rezim izdaje: Rp/Spec. Imetnik dovoljenja za promet: Pfizer Limited, Ramsgate Road, Sandwich, Kent CT13 9NJ, Velika Britanija. Datum zadnje revizije besedila: 25.09.2014 Pred predpisovanjem se
seznanite s celotnim povzetkom glavnih znacilnosti zdravila.

Literatura: 1. Scott LJ. Etanercept: A Review of Its Use in Autoimmune Inflammatory Diseases. Drugs. 2014; 74:1379-1410. 2. Povzetek glavnih znacilnosti Zdravila Enbrel, 25.9.2014. 3. Povzetek glavnih zdravila Humira, oktober 2014. 4. Povzetel
glavnih zdravila Remicade, september 2014. 5. Maese PJ, Goffe B, Metz J et al. Etanercept in the treatment of psoriatic arthritis and psoriasis: a ramdomised trial. Lancet 2000; 356: 385-390. 6. Data on file , PSUR 21, March 2014




Picato® 150 mikrogramov/gram gel
3x0,47 g gela

Hitrost v zdravljenju
aktinicne keratoze

* * le za zdravljenje koze pri nehiperkeratoti¢ni, nehipertrofi¢ni
aktini¢ni keratozi pri odraslih bolnikih:
le po priporocilu dermatologa ali onkologa

Enkrat dnevno, 3 zaporedne dni

Aktini¢na keratoza na obrazu in lasiscu pri odraslih bolnikih
Eno tubo zdravila Picato® 150 pg/g gel (ki vsebuje 70 pug ingenol
mebutata) je treba enkrat dnevno nanesti na prizadeti predel in
postopek ponavljati 3 zaporedne dni.

Terapevtske indikacije: Zdravilo Picato® je indicirano za zdravljenje koze
pri nehiperkeratoticni, nehipertrofi¢ni aktini¢ni keratozi pri odraslih bolnikih.

Natancno preberite skrajSan povzetek lastnosti o zdravilu!

®

Ime zdravila Picato 150 mikrogramov/gram gel
Kakovostna in koli¢inska sestava 1 g gela vsebuje 150 mg ingenol mebutata. Vsaka tuba vsebuje 70 pg
ingenol mebutata v 0,47 g gela.
Terapevtske indikacije Zdravilo Picato je indicirano za zdravljenje koze pri nehiperkeratoticni,
nehipertrofiéni aktinicni keratozi pri odraslih bolnikih.
Odmerjanje in nain uporabe
Odmerjanje: Aktinicna keratoza na obrazu in lasiscu pri odraslih bolnikih Eno tubo zdravila Picato 150 pg/g gel
(ki vsebuje 70 pg ingenol mebutata) je treba enkrat dnevno nanesti na prizadeti predel in postopek ponavljati
3 zaporedne dni. Pediatricna populacija Zdravilo Picato ni primerno za uporabo pri pediatricni populaciji. Starejsi
bolniki Prilagoditev odmerka ni potrebna
Nacin uporabe: Vsebina tube zado¢a za zdravljenje povrsine 25 cm? (npr. 5 cm x 5 cm). Vsebino tube je treba
nanesti na eno zdravljeno povrsino velikosti 25 cm? Tuba je namenjena samo enkratni uporabi, zato jo po upo-
rabi zavrzite. Gel iz tube iztisnite na konico prsta, ga enakomerno porazdelite po celotni povriini prizadetega
mesta in pocakajte 15 minut, da se posusi. Vsebino ene tube lahko uporabite za zdravljenje enega mesta v ve-
likosti 25 cm2. Samo za enkratno uporabo.
Za zdravljenje vratu: ¢e je ve¢ kot polovica zdravljenega mesta na zgornjem delu vratu, je treba uporabiti od-
merjanje za obraz in lasii¢e. Ce je veé kot polovica zdravljenega mesta na spodnjem delu vratu, je treba upo-
rabiti odmerjanje za trup in okon¢ine. Bolnikom narocite, naj si po nanosu zdravila Picato nemudoma umijejo
roke z milom in vodo. Ce se zdravi roke, je treba umiti samo prst, s katerim se je nanesel gel. 6 ur po nanosu
zdravila Pic: ivajte jenja in se ga ne dotikajte. Po preteku tega ¢asa lahko zdravlj t
umijete z blagim milom in vodo.
Zdravila Picato ne nanasajte takoj po prhanju ali manj kot 2 uri pred spanjem.
Po nanosu zdravila Picato zdravljenega mesta ne pokrivajte z neprepustnimi povoji. Optimalne ucinke zdra-
vljenja je mogoce oceniti pnbllzno 8 (ednov po zdravljenju Ce se pri kontrolnem pregledu ugotovi nepopoln
ucinek, je treba znova skrbi in [ i obravnavi. Kliniéni podatki o zdravljenju
za ve kot en cikel zdravljenja, ki traja 2 ali 3 zaporedne dni, niso na voljo. Kliniéni podatki o zdravljenju ve¢
kot enega mesta niso na voljo. Kliniéni podatki o zdravljenju pri imunokomprimiranih bolnikih niso na voljo,
vendar ni pricakovati sistemskih tveganj, saj se ingenol mebutat ne absorbira sistemsko.
Kontraindikacije Preobcutljivost na zdravilno ucinkovino ali katero koli pomozno snov.
Posebna opozorila in previdnostni ukrepi
Izpostavljenost o¢i Stik z o¢mi je treba prepreciti. Ce pride do i itve, je treba odi
izprati z velikimi koli¢inami vode in bolnik naj ¢im prej poisce zdravnisko pomoc. Pricakovati je da se bodo v
primeru nenamerne izpostavitve oci zdravilu Picato pojavile tezave z o¢mi, kot so bolecina oesa, edem vekin
periorbitalni edem.
Zaugitje Zdravila Picato se ne sme zauiti. Ce pride do nenamernega zauzitja, naj bolnik spije veliko vode in
poisce zdravnisko pomot.
Splo3no Nanasanje gela Picato se ne priporoca, dokler koza, zdravljena s predhodnimi zdravili ali kirursko, ni
zaceljena. Zdravila se ne sme nanasati na odprte rane ali dele koze s poskodovano kozno pregrado. Zdravilo
Picato se ne sme uporabljati v bliZini oci, na notranjem predelu nosnic, na notranjem predelu uses ali na ustni-
cah.
Lokalni odzit Pricakuje se, da se bodo po nanosu zdravila Picato na kozi pojavili lokalni odzivi, kot so eri-
tem, prhljaj/luscenje in nastajanje krast . Lokalizirani odzivi koze so prehodniin se obicajno pojavijov 1 dnevu
od zacetka zdravljenja, najvecjo intenzivnost pa dosezejo en teden po zakljucku zdravljenja. Pri zdravljenju
obraza in lasi$¢a lokalizirani kozni odzivi obi¢ajno izzvenijo v 2 tednih od zadetka zdravljenja, pri zdravljenju
predelov na trupu in okoninah pa v 4 tednih. U¢inka jenja morda ne bo mog iti, dokler
se ne pozdravijo lokalni odzivi koze.
Izpostavljenost soncu Izvedene so bile $tudije, ki so ocenile vpliv UV-sevanja na kozo po enkratni ali veckratni
uporabi gela z ingenol mebutatom, 100 pg/g. Gel z ingenol mebutatom ni pokazal nobenega potenciala za
drazenje zaradi svetlobe ali za fotoalergijske ucinke. Vendar pa se je treba zaradi narave bolezni izogibati ¢ez-
merni izpostavitvi sonéni svetlobi (tudi porjavitvenim svetilkam in solarijem) ali izpostavitev ¢&im bolj zmanjsati.
Obravnava aktini¢ne keratoze Pri lezijah, ki so klini¢no atipi¢ne za aktinicno keratozo ali so sumljive za mali-
gnost, je treba opraviti biopsijo, za dolocitev primernega zdravljenja.

jno del je z drugimi zdravili in druge oblike interakcij $tudij medsebojnega delovanja niso
izvedli. Menijo, da interakcije s sistemsko absorbiranimi zdravili niso verjetne, saj se zdravilo Picato ne
absorbira sistemsko.
Plodnost, nose¢nost in dojenje
Nose¢nost Podatkov o uporabi ingenol mebutata prinose¢nicah ni. Studije na zivalih so pokazale blago toksi-
¢nost za zarodek/plod (glejte poglavje 5.3). Tveganja za ljudi, ki prejemajo kozno zdravljenje z ingenol mebu-
tatom, so malo verjetna, saj se zdravilo Picato ne absorbira sistemsko. Iz previdnostnih razlogov se je uporabi
zdravila Picato med nosecnostjo bolje izogibati.
Dojenje Ucinkov na dojene novorojence/otroke se ne pricakuje, ker se zdravilo Picato ne absorbira sistemsko.
Dojecim materam je treba dati navodilo, da novorojencek/dojencek 3e 6 ur po nanosu zdravila Picato ne sme
priti v telesni stik z zdravljenim mestom.
Plodnost Studij plodnosti z ingenol mebutatom niso izvedli.
Nezeleni ucinki

ovzetekvamostnega grofl Nezelenl ucinki, o katerih s najpogosteje pomcall, so lokalni kozni odzivi, vklju-
&no z eritemom, prhljaj jem, krastami, ijo in erozijo/ulceracijo na
mestu uporabe gela zingenol mebutatom; glejte preglednico 1za izraze po MedDRA. Po nanosu gela zingenol
mebutatom se je pri vecini bolnikov (> 95 %) pojavil en ali ve¢ lokalnih koznih odzivov. Pri zdravljenju obraza
in lasis¢a so porocali o okuzbi na mestu nanosa.

Seznam neZelenih u¢inkov v obliki preglednice V preglednici 1 je prikazana izpostavitev 499 bolnikov z akti-
nino keratozo zdravilu Picato 150 ug/g ali 500 pg/g v itirih z vehiklom nadzorovanih Studijah 3. faze, v katere
sta bila skupaj vkljuéena 1002 bolnika. Bolniki so enkrat dnevno prejemali lokalno zdravljenje (povr3ine 25 cm?)
2z zdravilom Picato v koncentraciji 150 pg/g 3 zaporedne dni ali 500 pg/g 2 zaporedna dneva ali lokalno zdra-
vljenje z vehiklom. V preglednici so predstavljeni nezeleni ucinki v skladu z MedDRA, razvri¢eni po organskih
sistemih in anatomski umestitvi.

Pogostnost nezelenih ucinkov je opredeljena kot:

zelo pogosti (> 1/10); pogosti (> 1/100 do < 1/10); obcasni (> 1/1.000 do < 1/100); redki (> 1/10.000 do
<1/1.000); zelo redki (< 1/10.000) in neznana (ni mogoce oceniti iz razpolozljivih podatkov).

V razvrstitvah pogostnosti so nezeleni u¢inki navedeni po padajocn resnosti.

Opis izbranih nezelenih ucinkov Lokalni kozni odzivi pri it iSca ozil cing,
prikaterih je bila incidenca > 1-odstotna, so: eritem na mestu uporabe (94 % 0z. 92 %), lu3¢enje koze namestu
uporabe (85 % o0z. 90 %), krasta na mestu uporabe (80 % oz. 74 %), oteklina na mestu uporabe (79 % oz. 64 %),
vezikule na mestu uporabe (13 % oz. 20 %), pustule na mestu uporabe (43 % oz. 23 %) in erozija mesta uporabe
(31%02.25 %).

Incidenca hudih lokalnih odzivov na kozi obraza in Iaslsca je bila 29-odstotna, na kozi nupa in okon¢in pa
17-odstotna. Hudi lokalni odzivi na kozi pri j lasi$¢a« oziroma »trupa/okoning, pri katerih
jebilaincidenca > 1-odstotna, so: eritem na mestu uporabe (24 % oz. 15 %), lus¢enje koze na mestu uporabe
(9% o0z. 8 %), krasta na mestu uporabe (6 % oz. 4 %), oteklina mesta uporabe (5 % 0z. 3 %) in pustule na mestu
uporabe (5 % 0z. 1 %).

Dolgotrajno sledenje Spremljali so celokupno 198 bolnikov s popolno ozdravitvijo lezij na 57. dan (184 se jih
je zdravilo z zdravilom Picato in 14 z vehiklom) $e 12 mesecev. Rezultati niso spremenili varnostnega profila
zdravila Picato

Prevelik janje Prevelik janje zdravila Picato lahko povzroti povecano incidenco lokalnih
odzivov koze. Obravnava i janja naj obsega jenje Klini¢nih sit

Posebna navodila za shranjevanje Shranjujte v hladilniku (2 °C - 8 °C). Odprte tube po prvem odprtju
zavrzite,

Vrsta ovojnine in vsebina Ve¢plastne eno odmerne tube z notranjo plastjo iz polietilena velike gostote
(HDPE) in aluminijasto pregradno membrano. Pokrovcki iz HDPE.

Zdravilo Picato 150 pg/g gel je pakirano v $katli s 3 tubami, od katerih vsaka vsebuje 0,47 g gela.

Imetnik dovoljenja za promet LEO Pharma A/S, Industriparken 55, 2750 Ballerup, Danska

Datum zadnje revizije 15.11.2012

Zastopnik v Sloveniji Pharmagan, d.o.0., Vodopivéeva 9, 4000 Kranj

1 Nezeleni uinki p kih sistemih v skladu zMedDRA
Pogostnost
Organski sistem | Obrazin lasisée [ Trupin okonéine
kel Ttske bolezni

pustule na mestu nanosa [ zelo pogosti [ zelo pogosti
okuzba na mestu nanosa | pogosti
Bolezni Zivéevja
glavobol [ pogosti [
Ocesne bolezni*
edem veke pogosti
bolecina v ocesu obéasni

iorbitalni edem pogosti
Splosne tezave in be na mestu aplikacijt
erozija na mestu nanosa zelo pogosti zelo pogosti
vezikule na mestu nanosa zelo pogosti zelo pogosti
oteklina na mestu nanosa zelo pogosti zelo pogosti
luscenje koze na mestu nanosa zelo pogosti zelo pogosti
krasta na mestu nanosa zelo pogosti zelo pogosti
eritem na mestu nanosa zelo pogosti zelo pogosti
boletina na mestu nanosa** zelo pogosti pogosti
pruritus na mestu nanosa pogosti pogosti
draZenje na mestu nanosa pogosti pogosti
izcedek na mestu nanosa obcasni
parestezija na mestu nanosa obéasni obcasni
razjeda na mestu nanosa obdasni obcasni
obéutek toplote na mestu nanosa obcasni

*: Oteklina na mestu nanosa na obrazu ali lasi3¢u se lahko razsiri na predel oci.
**Vkljuéno s pekocim obcutkom na mestu nanosa.
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9 ODOBRENIH INDIKACIJ

najve¢ med bioloskimi zdravili za Veé kot

samoinjiciranje' 750.000 BOLNIKOV

/-) po svetu se zdravi z
4

zdravilom HUMIRA*?

. Vec kot
17 LET KLINICNIH IZKUSENJ

z zacetki pri revmatoidnem artritisu’ 71 KLINICNIH RAZISKAV
v najvecji publikaciji o
varnosti zaviralcev TNF-a°

A

HUMIRA zaupanje

Edinstveni temelji za prihodnost

SKRAJSAN POVZETEK GLAVNIH ZNACILNOSTI ZDRAVILA: Humira 40 mg raztopina za injiciranje v napolnjeni injekcijski brizgi. Sestava: Ena 0,8 ml napolnjena injekcijska brizga z enim odmerkom vsebuje 40 mg
adalimumaba. Adalimumab je rekombinantno humano monoklonsko protitelo. Terapevtske indikacije: Revmatoidni artritis: v kombinaciji z metotreksatom: zdravljenje zmernega do hudega aktivnega revmatoidnega
artritisa pri odraslih bolnikih, kadar odziv na imunomodulirajoa zdravila, vkljuéno z metotreksatom, ni zadosten; zdravljenje hudega, aktivnega in progresivnega revmatoidnega artritisa pri odraslih, ki prej Se niso
dobivali metotreksata. Juvenilni idiopatski artritis: Poliartikularni juvenilni idiopatski artritis (JIA): v kombinaciji z metotreksatom za zdravljenje aktivnega poliartikularnega JIA pri otrocih in mladostnikih od 2.leta
starosti, ki se ne odzovejo ustrezno na eno ali ve¢ imunomodulirajogih antirevmaticnih zdravil. Artritis, povezan z entezitisom. za zdravljenje aktivnega artritisa, povezanega z entezitisom pri bolnikih, starih 6 let in veg, ki
S0 se neustrezno odzvali ali so intolerantni za obiajno zdravljenje. Ankilozirajoci spondilitis: zdravljenje hudega aktivnega ankilozirajo€ega spondilitisa pri odraslih, ki se na konvencionalno terapijo ne odzovejo
ustrezno. Aksialni spondiloartritis brez radiografskega dokaza za AS:zdravljenje odraslih s hudim aksialnim spondiloartritisom brez radiografskega dokaza za AS, toda z objektivnimi znaki vnetja s poviSanimi CRP in/ali
MRI, ki so nezadostno reagirali na ali ne prenaSajo nesteroidnih protivnetnih zdravil. Psoriaticni artritis: zdravljenje aktivnega in napredujocega psoriati¢nega artritisa pri odraslih, ¢e odziv na predhodno zdravljenje z
imunomodulirajo€imi antirevmatiki ni bil ustrezen. Psoriaza: zdravljenje zmerne do hude kronicne psoriaze v plakih pri odraslih bolnikih, ki se ne odzovejo na druge sistemske terapije ali imajo kontraindikacije zanje.
Crohnova bolezen: zdravljenje zmerne do hude, aktivne Crohnove bolezni pri odraslih bolnikih, ki se ne odzovejo na popoln in ustrezen ciklus zdravljenja s kortikosteroidom in/ali imunosupresivom, ali pa tak§no
zdravljenje ni mogoce. Crohnova bolezen pri pediatricnih bolnikih: zdravljenje hude aktivne Crohnove bolezni pri pediatriénih bolnikih (od 6.leta starosti), ki se ne odzovejo zadovoljivo na konvencionalno zdravljenje,
vkljuéno s primarno prehransko terapijo, kortikosteroidom in imunomodulatorjem, ali pri tistih, ki imajo intoleranco ali kontraindikacije za tako zdravljenje. Ulcerozni kolitis: zdravljenje zmerno do moéno aktivnega
ulceroznega kolitisa pri odraslih bolnikih, ki se ne odzovejo zadostno na obi¢ajno zdravljenie ali le-to ni mogoce. Odmerjanje in naéin uporabe: Odmerjanje: Zdravljenje mora uvesti in nadzorovati zdravnik specialist.
Revmatoidni artritis: odrasli bolnik: 40 mg adalimumaba vsak 2.teden v enkratnem odmerku v subkutani injekciji. Ankilozirajoci spondilitis, aksialni spondiloartritis brez radiografskega dokaza za AS in psoriaticni
artritis: 40 mg adalimumaba v enkratni subkutani injekciji vsak 2.teden. Psoriaza: odrasli bolniki: zadetni odmerek 80 mg subkutano, ki mu sledi 40 mg subkutano ¢ez en teden in nato 40 mg subkutano vsak 2.teden.
Crohnova bolezen: med indukcijo pri odraslih bolnikih z zmerno do hudo, aktivno Crohnovo boleznijo 80 mg 0. teden in nato 40 mg 2. teden. Po indukcijskem zdravljenju je priporogeni odmerek 40 mg v subkutani
injekciji vsak drugi teden. Ulcerozni kolitis: med indukcijo pri odraslih bolnikih zzmerno do mo¢no aktivnim ulceroznim kolitisom 160 mg 0. teden in 80 mg 2. teden. Po indukcijskem zdravljenju 40 mg v subkutani
injekciji vsak 2.teden. Pediatri€na populacija: Juvenilni idiopatski artritis: Poliartikularni JIA od 2. do 12.leta starosti: 24 mg/m?® telesne povrine do najvegjega enkratnega odmerka 20 mg (za bolnike, stare 2 do < 4 leta)
in do najveCjega enkratnega odmerka 40 mg (za bolnike, stare 4 - 12 let) adalimumaba, vsak 2.teden v subkutani injekciji; Poliartikularni JIA od 13.leta starosti: 40 mg adalimumaba vsak 2.teden ne glede na telesno
povrsino. Uporaba zdravila Humira pri bolnikih, starih manj kot 2 leti, za to indikacijo ni primerna. Pediatri¢ni bolniki s psoriazo ali ulceroznim kolitisom: Varnost in u€inkovitost zdravila Humira pri otrocih, starih 4-17 let,
ni bila potrjena. Uporaba pri otrocih, starih manj kot 4 leta, za to indikacijo ni primerna. Artritis, povezan z entezitisom: PriporoGeni odmerek pri bolnikih, starih 6 let in vec, je 24 mg/m’ telesne povrsine do najvecjega
posami¢nega odmerka 40 mg adalimumaba vsak drugi teden v subkutani injekciji. Pediatricni bolniki s Crohnovo boleznijo: < 40 kg: 40 mg 0.teden, ki mu sledi 20 mg 2.teden; =40 kg: 80 mg 0.teden, ki mu sledi 40 mg
2.teden. Uporaba pri otrocih, starih manj kot 6 let, za to indikacijo ni primerna. Pediatricni bolniki s psoriaticnim artritisom in aksialnim spondiloartritisom, vkljucno z anksiloznim spondilitisom: Uporaba pri teh bolnikih
ni primerna. Nagin uporabe: uporablja se kot subkutana injekcija. Kontraindikacije: Preob&utljivost za zdravilno u¢inkovino ali katerokoli pomozno snov. Aktivna tuberkuloza ali druge hude okuzbe in oportunisticne
okuZzbe. Zmerno do hudo sréno popusdéanje. Posebna opozorila in previdnostni ukrepi: OkuZbe: Bolniki so bolj dovzetni za resne okuzbe. Okvarjena pljuéna funkcija lahko zve€a tveganie za razvoj okuzbe. Bolnike je zato
treba pred, med in po zdravljenju natan¢no kontrolirati glede okuzb, vklju€no s tuberkulozo. Reaktivacija hepatitisa B: Reaktivacijo hepatitisa B so opazali pri bolnikih, ki so dobivali antagonist TNF in ki so bili kroni¢ni
nosilci virusa. NevroloSki zapleti: Antagonisti TNF so bili v redkih primerih povezani s pojavom ali poslabsanjem klini¢nih simptomov in/ali rentgenoloskih znakov demielinizirajoce bolezni osrednjega Zivénega sistema,
vkljuéno z multiplo sklerozo in opti€nim nevritisom, in periferne demielinizirajoce bolezni, vkljuéno z Guillain-Barré- jevim sindromom. Malignomi in limfoproliferativne bolezni:\ kontroliranih delih klini¢nih preizku$anj
zantagonisti TNF je bilo opazenih ve¢ primerov malignomov, vkljuéno z limfomi. Hematoloske reakcije: Redko opisana pancitopenija, vkljuno z aplasti¢no anemijo. Cepljenja: Uporaba Zivih cepiv pri dojenckih, ki so bili
izpostavljeni adalimumabu in utero, ni priporocljiva Se 5 mesecev po materini zadnji injekciji adalimumaba med nosecnostjo. Kongestivno sréno popuscanje: Pri bolnikih z blagim srénim popus¢anjem potrebna
previdnost. Avtoimunska dogajanja: Zdravljenje lahko povzro¢i nastanek avtoimunskih protiteles. Socasna uporaba bioloskih DMARDS ali antagonistov TNF: So¢asna uporaba z drugimi bioloskimi DMARDS
(t.j.anakinra in abacept) ali z drugimi antagonisti TNF ni priporocljiva. Operacije: Bolnika, ki med zdravljenjem potrebuje operacijo, je treba natanéno nadzirati glede okuzb. Starejsi ljudje: Posebna pozornost glede
tveganja okuzb. Medsehbojno delovanje z drugimi zdravili in druge oblike interakeij: \V kombinaciji z metotreksatom, je bilo nastajanje protiteles v primerjavi z monoterapijo manj$e. Kombinacija zdravila Humira in
anakinre ter zdravila Humira in abatacepta ni priporotljiva. Nosegnost in dojenje: Zenske ne smejo dojiti vsaj pet mesecev po zadnjem zdravljenju z zdravilom Humira. Nezeleni uginki: Najpogostejsi neZeleni uéinkiso
okuzbe (kot je nazofaringitis, okuzba zgornjih dihal in sinusitis), reakcije na mestu injiciranja (eritem, srbenje, hemoragija, bolecina ali otekanie), glavobol in miSiéno-skeletne bolecine. Drugi pogostejsi neZeleni ucinki:
razli€ne vrste okuzb; benigni tumor, karcinom koZe; levkopenija, trombocitopenija, levkocitoza; preob&utljivost, alergije; zviSanje lipidov, hipokalemija, hiperurikemija, nenormalni nivo natrija v krvi, hipokalcemija,
hiperglikemija, hipofosfotemija, dehidracija; spremembe razpoloZenja, anksioznost, nespecnost; glavobol, parestezije, migrena, stisnenje Zivénih korenin; motnje vidnega zaznavanja, konjunktivitis, vnetje veke,
otekanje o&i; vertigo; tahikardija; hipertenzija, zardevanje, hematom; kaSelj, astma, dispneja; bolegine v trebuhu, navzeja in bruhanje, gastroinestinalna krvavitev, dispepsija, bolezen gastroezofagealnega refluksa,
Sjogrenov sindrom; zviSani jetrni encimi; izpu$caj, poslabsanije ali pojav psoriaze, urtikarija, modrice, dermatitis, oniholiza, ¢ezmerno znojenije, alopecija, srbenje; misicnoskeletne bole€ine, miSiéni spazmi; hematurija,
ledviéna okvara; reakcija na mestu injiciranja, bolegina v prsih, edemi, poviana telesna temperatura; koagulacija in motnje krvavenja, prisotnost avtoprotiteles, zviSanije laktat dehidrogenaze v krvi; slabSe celjenje. Nagin
inreZim izdajanja: Predpisovanje in izdaja zdravila je le na recept. Imetnik dovoljenja za promet: AbbVie Ltd, Maidenhead, SL6 4XE Velika Britanija. Datum revizije besedila: 2.9.2014

Literatura: 1. Povzetek glavnih znagilnosti zdravila HUMIRA, september 2014; 2. Interni podatki, AbbVie Inc.
3. Burmester GR etall, Ann Rheum Dis. 2013 Apr;72(4):517-24; *podatki do decembra 2013 N \ y
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SPREMENIMO ZIVIIENJE
VASIM BOLNIKOM

Remicade,
anti TNF-o indiciran
za zdravijen

o

o aktivne Crohnove bolezni,

e revmatoidnega artritisa,
@ ankilozirajocega spondilitisa,

I

3)Remicade

INFLIXIMAB
ZA BOLJSO PRINODNOST

SKRAJSAN POVZETEK GLAVNIH ZNACILNOSTI ZDRAVII.A Pred predplsnvan]em, prosimo, preberite celoten Povzetek glavnih znacilnosti zdravila, ki ga dobite pri naih strokovnih sodelavcih ali na sedezu druzbe Merck Sharp & Dohme! SESTAVA' Ena viala vsebuje 100 mg
infliksimaba. Infliksimab je himerno ¢lovesko—misj E titelo G1 pridobljeno v misjih hibridoma celicah s tehnologijo rekombinantne DNK. Po rekonstituciji vsebuje en mililiter 10 mg infliksimaba. INDIKACLIE: (i) V k°mb'“a('ﬁl znakov in
revmatoidnega artritisa ter izboljsanje funkeije skIelJ i odraslih bolnikih z aktivno boleznijo, kadar odziv na protirevmatitna zdravila, ki vplivajo na imunsko odzivnost, vklﬁucno 2 metotreksatom, ni zadosten; in pri odraslih bolnikih s hudo, aktivno in progresivno boleznuo ki 3e niso bili zdravljeni z
ali drugimi proti dravi Idravljenje zmerno do mono aktivne Crohnove bolezni pri odraslih bolnikih, ki se niso odzvali na celoten in ustrezen ciklus zdravljenja s Kortikosteroidom in/ali zdravilom za zaviranje imunske odzivnosti, ali pri tistih, ki ne prenasajo tovrstne terapije
ali ki imajo medicinske kontmlndlka(ue zanjo; zdravljenje aktivne Crohnove bolezni s fistulami pri odraslih bolnlklh ki se niso odzvali na celoten in ustrezen ciklus konvenuonalnega zdravljenJa (iii) Zdravljende hude, aktlvne (mhnove bolezni pri otrocih in mladostni stanh od 6 do 17 let, ki se niso odzvali
naobicajno terapijo, ter pri tisti, ki ne prenasajo teh obl(ajmh nacinov oziroma imajo k je zanﬂe (iv) Zdravljenjezmemo domocno aktivnega ul kolitisa pt ih bolnikih, kiso se dzvali na obicajno zdravljenje, ter pri tistih, kine prenasajo taksnega zdravljenja
ali imajo medicinske j. (v) Zd mocno aktivnega ul kolitisa pri pediatricnih bolnikih, starih od 6 do 17 let, ki so se nezadostno odzvali na obiajno zdravijenje, na primer na kortikosteroide in 6-MP ali AZA, ter pri tistih, ki ne prena§a;o ‘takSnega zdravljenja ali imajo
medicinske kontralndlkaclje zanj. (vi) Zdravljen je hudega aktivnega ankilozirajocega spondilitisa pri odraslih bolnikih, ki so se nezadostno odzvalina konvencwnalno terapijo. (vii) Zdravljenje aktivnega in napredu]omga psonaticne?a artritisa pri odraslih bolnikih v primeru nezadostnega odziva na predhodno
dravili DMARD v iji Z metotreksatom ali samostojno pri bolnikih, ki ne prenasajo ali pri katerih je kontraindiciran. zvm) Idravljenje zmerne do hude psoriaze s plaki pri odraslih bolnikih, ki se niso odzvali na druge sistemske terapije ali pa
imajo kontralndlka(l]o zanje ali jih ne prenasajo. ODMERJANJE IN NACIN UPORABE: Revmatoidni artritis: Odmerek je 3 mg/kg v intravenski infuziji v casu 2 ur. Temu naj sledita dodatni infuziji z odmerkoma 3 mg/kg, 2iin 6 tednov po prvi infuzij iji, potem pa na vsakih 8 tednov. (e e bolnik nezadostno odzove
na zdravilo ali ce pri njem odziv pozneje |zg|ne ‘mu lahko tudi postopoma povecujete odmerek za priblizno 1,5 mg/kg na vsakih 8 tednov, do najvec 7,5 mg/kg. Dvuﬁa moznost pa je, da bolniku daste 3 mg/kg Ze na vsake 4 tedne. Zmerno do mocno aktivna Crohnova bolezen: Odmerek je 5 mg/kg vintravenski
infuziji v Casu 2 ur, temu Ba naj sledita Se dodatni infuziji zdravila v odmerku 5 mg/kg v 2. tednu po pri nfuziji. Ce se bolnik ne odzove na zdravl]enje po 2 odmerkih zdravila, mu ne smete ve¢ dajati infliksimaba. Pri bolnikih, ki so se odzvali na zdravilo, so druge moznosti nadaljnjega zdravljenja naslednje:
Vzdrievalno zdravlj jenje: Dodatni infuziji v odmerku 5 mg/kg 6 tednov po prvem odmerku, cemur naj sledijo infuzije na vsaklh 8 tednov, ali ponovno dajanje zdravila: Infuzija odmerka 5 mg/kg, C Cese panov?(o znaki in simptomi bolezni. Aktivna Crohnova bolezen s fistulami: Intravenski infuziji 5 mg/kg v Casu
2 ur naj sledita dodatni infuziji 5 mg/kg 2 in 6 tednov po prvi infuziji. Pri bolnikih, ki se odzovejo na zdravilo, so moznosti naslednje: : Dodatne infuzije z od mg/kg na vsakih 8 tednov, ali ponovno dajanje: Infuzija 5 mg/kg zdravila, ¢e se ponovijo znaki in simptomi
bolezni, emur naj sledijo infuzije z odmerkom 5 mg/kg na vsakih 8 tednov. Ulcerozni kolits: Odmerek j je 5 mg/kg v obliki intravenske mfuzye ki naj traja 2 uri. Temu naj sledita dva dodatna infuzijska odmerka po 5 mg/kg v2.in6. tednu po prvi infuziji, potem pa zdravilo infundirajte bolniku na vsakih 8
tednov. Ankilozirajodi spondilitis: Odmerek je 5 mg/kg v intravenski infuziji v Casu 2 ur, emur naj sledita dodatni infuziji z odmerkoma 5 mg/kg 2 in 6 tednov po prvi infuziji, potem pa na vsakih 6 do 8 tednov. Psoriaticni artritis: Odmerek je 5 mg/kq v intravenski infuziji v ¢asu 2 ur, cemur naj sledita dodatni
infuziji z odmerkoma 5 mg/kg 2 in 6 tednov po prvi infuziji, potem pa na vsakih 8 tednov. Psoriaza: 5 mg/kg, dano v obliki 2 ure intravenske infuzije, potem pa dodatne infuzije odmerkov 5 mg/kg 2 in 6 tednov po prvi infuziji, potem pa na vsakih 8 tednov. Ponovna uporaba zdravila za vse indikacije: V
primeru TrEkInIIVE vzdrzevalnega zdravljenja, in potrebe po ponovni uvedbi zdravljenja, ni priporocljiva ponovna uporaba uvodne sheme. \/ tem primeru bolniku najprej ponovno uvedite zdravilo Remicade v enkratnem odmerku, pozneje pa mu spet predpisite vzdrzevalni odmerek zdravila v skladu s
priporocili, ki so podana zgoraj. Crohnova bolezen (pri bolnikih, starih od 6 do 17 let): Obicajen odmerek je 5 mg/kg. Bolniku ga dajte v obliki 2 urne intravenske infuzije, ki naj ji sledita Se dve inft istem odmerku, in sicer 2 in 6 tednov po prvi i i, potem pa nadaljujte z infuzijami za vzdrzevalno
zdravljenje na vsakih 8 tednov. Ulcerozni kolitis (od 6 do 17 let): Odmerek je 5 mg/kg v intravenski infuziji, ki traja 2 uri. Temu naj sledita dodatni infuziji z odmerkom 5 mg/kg 2iin 6 tednov po prvi infuziji, Eotem pa na vsakih 8 tednov. Skrajsane infuzije pri |nd|kacHah 2 odrasle bolnike: Pri skrbno izbranih
bolnikih, ki so dobro prenesli vsaj 3 zacetne 2-urne infuzije zdravila Remicade in so trenutno na vzdrz lahko razmislits skra]sanéu naslednjih infuzij, vendar ne na manj kot 1 uro. Ce pri| rajsani infuzi nastoi)(lz njo povezana reakdija in je treba zdravljenje nadaljevati, lahko pri naslednjih
|nfuzuah razmislite 0 uporabi manjse hitrosti infundiranja. Uporabe skrajsanih infuzij v odmerkih > 6 mg/kg niso proucevali. KONTRAINDIKACIJE: Bolniki zanamnezo preobcutljivosti na infliksimab, druge misje beljakovine ali katero od pomoznih snovi. Bolniki s tuberkulozo ali zdluelml hudimi okuzbami,
kakor so npr. sepsa, abscesi in oportunisticne okuzbe. Bolniki zzmernim do hudim srénim po#uitanjem (razred Il/IV po NYHA). POVZETEK POSEBNIH OPOZORIL, PREVIDNOSTNIH UKREPOV IN INTERAKCL: Za |zbo|gsanf S|ed|JIVOStI bioloskih zdravil, mora biti v kartoteki bolnika, ki zdravilo ﬁrejema
jasno dokumentirano (ali navedeno), zastiteno ime in Stevilka serije zdravila. Zdravljenje z infliksimabom je bilo povezano z akutnimi infuzijskimi reakcijami, vkljucnoz anafilaktiénim Sokom in poznimi preobéutljivostnimi reakcijami. Cese pojavi akutna mfuzuska reakcija, morate |nfuz|jo takoj prekiniti. Na
vulﬂo morajo biti sredstva za nujno pomot. Za preprecevanje blagih in prehodnih ucinkov lahko bolnikom pred zdravljenjem z zdravilom Remicade daste premedikacijo. Ce se pojavijo resne reakcije, morate uvesti SIITIE!OmatI(I'IO zdravljenje in bolniku ne smete vec dajati |nfu1|LteEa zdravila. Ce bolnik po
daljsem obdobju ponovno prejme zdravilo Remicade, ga morate skrbno spremljati zaradi morebitnega pojava znakov in simptomov pozne preobutljivosti. Pred, med in Eo zdravljenju z zdravilom Remicade morate bolnike skrbno spremljati, da ugotovite morebitne okuzbe, npr. tuberkulozo. Bolnika ne smete
vec zdraviti s tem zdravilom, ce dobi resno okuzbo ali sepso. Zaviranje TNFa lahko prikrije mmHmme okuzbe. Bolniki, ki jemljejo zaviralce TN, so bolj obcutljivi za resne okuzbe. Uporabo zdravila Remicade prekinite, ce se En bolniku pojavi nova resna okuzba ali sepsa, in mu uvedite ustrezno protimikrobno ali
pmtlgllw(noterapuo dokler ne bo okuzba obvladana, Pred zacetkom jenjaz zdravilom Remicade, morate vse bolnike Tegledatl in prelskatl a ut}z]owvne morebitno aktivno ali neaktivno tuberkulozo. Ce se pri bolnikih, zdravljenih z zdravilom Remlcade razvije resna istemska bolezen, jﬁtveba posumiti
ivno glivicno okuzho, kot il didiaza, pnevmacistoza, hi: kokcidioidomikoza ali blastomikoza, poleg tega pa je pri teh bolnikih ze zgod:ﬂ v poteku preiskav potreben posvet z zdravnikom, kiima strokovno znanje iz di in ih gli okuzb. Bolnike,
pn katerih obstaja tveganje za okuzbo z virusom hepatitisa B, je treba oceniti, ali imajo znake okuzbe s HBV, preden smete pri njih uvesti zdravljenje z zdravilom Remicade. Bolnike s simptomi ali znaki motenj delovan{: jeter morate pregledati oz. opraviti preiskave, da ugotovite morebnne nake po§kodbe
Jeter. Kombiniranje zdravila Remicade in abatacepta oz. anakinre ni prlporo(ljlvo Priporocamo, da Zivih cepiv in povzrociteljev okuzb v terapevtske namene ne dajete socasno z zdravilom Remicade. Pri pediatricnih bolnikih s Crohnovo boleznijo e je le mogoce opravite vsa ceplienja, v skladu s tekocimi
veljavnimi smernicami za cepljenje otrok, preden pri njih uvedete zdravljenje z zdravilom Reml(ade Relatlvno pomanjkanée TNFa kot posledica anti TNF terapije lahko sprozi avtoimunski proces. Infliksimab in druga zdravila, ki zavua%o TNFa, s bila v redkih primerih povezana z nevritisom vidnega Zivca,
epilepticnimi napadi in novim pojavom aI| Klinicnih simp in/aliz olezni Zivcevja, vkljucno z multiplo sklerozo in demielinizirajoce bolezni perifernega ilvEev;a vkljucno z Guillain Barréj bfevlm sindromom. Pri odlocanju o uvedbi zdravlje La
pri bolnikih, ki so tezki kadilci in lmaglo zato povetano tveganje za nastanek rakave bolezni, je potvebna prewdnost Glede na sedanje znanje ni mogoce izkljuciti tveganja za pojav limfomov ali drugih malignih bolezni pri bolnikih, zdravljenih z zaviralci TNF. Previdnost je potrebna tudi pri odlocanju o uved
zdravlfenja zzaviralci TNF pri bolnikih z rakavimi boleznimi v pretekli anamnezi ter pri odlocan]u otem, ali naj nadaljujete z zdravljenjem prib bolnikih, pri katerih se pojavi nov nova rakava bolezen. Zdravilo Remicade morate upovahl]atl previdno pri bolnikih z blagim srénim or i ﬁem (razred I/l po NYHA).
olniki

Pri bolnikih, ki so jemali zaviralce TNF, vklju¢no z zdravilom Remicade, so porocali o pojavu pancitopenije, levk penije. Pri bolnikih, jenih z zdravilom Remicade, ki so bili stari 65 let ali vec, je bila incidenca resnih okuzb vecja kot pri i 50 bili mlajsih od 65 let.
Pri zdvavljenju starostnikov je torej treba posvetiti posebno pozornost tvegan{u za nastanek okuzbe. Obstajajo zmaki, da socasna uporaba in drugih i dulatorjev pri bolnikih z idnim artritisom, psoriaticnim artritisom in Crohnovo boleznijo zmanjsa tvorbo Eromeles proti.
infliksimabu'in poveta koncentracijo infliksimaba v plazmi. Ni videti, da bi imeli kortikosteroidi Klinicno pomemben vpliv na farmakokinetiko infliksimaba. NEZELENI UCINKI: Na]pogoste15| nezeleni ucinek zdravila, o katerem so porocali v klininih preskusanjih, je bila okuzba zgornjih dihal, ki se je pojavila

pri 25,3 % bolnikov, zdravijenih z infliksimabom, in pri 16,5 % bolnikov iz kontrolne skupine. Med najresnej3e, z uporabo zaviralcev TNF povezane nezelene ucinke zdravila, o katerih so porocali pri uporabi zdravila Remlcade, sodijo reaktivacija HBV, kronicno sréno popuscanje, resne okuzbe (vkljufno $5epso,
oportunisticnimi okuzbami in TB), serumska bolezen (pozne preobcutljivostne reakcue) hematoloske reakcije, sistemski eritematozni lupus/lupusu podoben sindrom, demielinizirajoce bolezni, dogodki v zvezi z jetri ali Zol¢nikom, limfom, hepatosplenicni limfom celicT (HSTCL), érevesni allpenanalm absces
(pn Crohnow boleznl) ter resne z infuzijo povezane reakcije. NACIN IN REZIM IZDAJE ZDRAVILA: Zdravilo 6«2 zaradi svojih lastnosti, svoje relativne novosti ali zaradi varovang Javnega zdraVJa namenjeno izkljuéno za zdravljenje ki ga je mogoce sEremIJatl samo v bolni$nici. IMETNIK DOVOLJENJA ZA

PROMET Z ZDRAVILOM: Janssen Biologics B.V., Einsteinweg 101, 2333-CB-Leiden, Nizozemska DATUM ZADNJE REVIZIJE BESEDILA: 25. julij 2013 PRIPRAVLIENO V SLOVENIJI: junij 2014. Za dodatne informacije poklicite na predstavnistvo Merck Sharp & Dohme, inovativna zdravila d.o.o., Smamnska
cesta 140, 1000 Ljubljana, tel: 01/5204 349, faks 01/5204 350, LITERATURA: Povzetek glavnih znacilnosti zdravila Remicade. IZDAL IN ZALOZIL: Merck Sharp & Dohme, inovativna zdravila d.o.0., Smartinska cesta 140, 1000 Ljubljana. SAMO ZA STROKOVNO JAVNOST. GAST-1122414-0001 EXP:10/2016



HITER, MOCAN IN PODALJSAN UCINEK!

BELODERM beloderm

0,05 % betametazondipropionat

/E

Beloderm sedaj na voljo v 3 oblikah:
1. krema - za zdravljenje akutnih, eksudativnih koznih sprememb
2. mazilo - za zdravljenje kroni¢nih dermatoz ter ko je potreben okluzivni ué¢inek

3. dermalna raztopina - za zdravljenje dermatoz na lasiséu
in na porascenih delih telesa

Optimalno
zdravljenje
lasiséain
porascenih
delov koze

dermalne

raztopine By

betametazon
v obliki

dermalne
aztopine

Enostavno

beloderm

0,5 mg/g
dermalna raztopina
dermalna uporaba

betamethasonum

Uporaba zdravila Beloderm 0,5 mg/g
dermalna raztopina:

* Nekaj kapljic zdravila bolnik nanese
(s pomodjo kapalke) na prizadeto kozo 2 x/dan
in nezno vtre

* Po nanosu se zdravila ne izpira

* Po nanosu zdravila si umije roke

SKRAJSAN POVZETEK GLAVNIH ZNACILNOSTI ZDRAVILA

SESTAVA: 1 gram kreme, mazila ali dermalne raztopine vsebuje 0,5 mg betametazona. INDIKACIJE: Bolezni koZe, ki jih zdravimo z lokalnimi kortikosteroidi: alergijske bolezni koZe - akutne, subakutne in kroni¢ne oblike
kontaktnega alergijskega dermatitisa, profesionalnega dermatitisa, atopi¢ni dermatitis (nevrodermitis), dermatitis pod plenico, intertriginozni dermatitis, ekcematozni numularni dermatitis, dishidrotiéni dermatitis;
akutni in kroniéni nealergijski dermatitisi - fotodermatitisi, dermatitisi kot posledica rentgenskega sevanja, toksi¢ne reakcije zaradi pikov insektov; druge bolezni koze - psoriasis vulgaris, pemphigus vulgaris, lichen
ruber planus, lichen simplex chronicus, lupus erythematodes chronicus discoides, erythrodermia, erythema exsudativum multiforme, erythema anulare centrifugum in druge vrste eritemov. ODMERJANJE: Zdravljenje naj
ne bo dalj$e od 3 tednov. Koli¢ino zdravila Beloderm krema, mazilo ali dermalna raztopina, ki je potrebna za prekritje obolele povr§ine koze, z rahlim vtiranjem nanasamo v tankem sloju dvakrat na dan. Na podro¢jih koze
z debelim rozevinastim slojem je potrebna pogostejsa aplikacija. Zdravljenje je potrebno nadaljevati do kliniénega izbolj$anja. Pri uporabi zdravila Beloderm krema ali mazilo pri otrocih je potrebna previdnost, uporaba
zdravila naj bo &im kraja. Varnost in uginkovitost zdravila Beloderm dermalna raztopina pri otrocih, mlajsih od 18 let, $e nista bili dokazani. Ce zdravilo Beloderm uporabljate na obrazu ali pri otrocih, zdravljenje ne sme
trajati ve¢ kot 5 dni. KONTRAINDIKACIJE: Preobgutljivost za zdravilno u€inkovino ali katerokoli pomozno snov, virusna okuzba s koznimi spremembami (herpes, norice, koze), kozna tuberkuloza in kozne spremembe pri lu-
esu, akne, rozacea, perioralni dermatitis. POSEBNA OPOZORILA IN PREVIDNOSTNI UKREPI: Ce pri prvi uporabi zdravila Beloderm nastopi preobéutljivostna reakcija na kozi je treba terapijo takoj prekiniti. Uporaba zdravila
Beloderm ni priporoéljiva v kombinaciji z okluzivnimi povoji, razen, ¢e tako predpise zdravnik. Dolgotrajna uporaba na kozi obraza ni priporogljiva, ker lahko povzro¢i dermatitis, ki se kaze kot rozacea, perioralni dermatitis
in akne. Zdravilo se ne sme uporabljati na o¢eh ali v periokularnem obmogju zaradi moznosti nastanka katarakte, glavkoma, gliviéne okuzbe oéi in poslabsanja okuzbe z virusom herpesa. Zdravilo Beloderm se ne sme
uporabljati za zdravljenje varikoznih ulkusov goleni. Pri otrocih, zaradi ve¢je povrsine koze glede na telesno maso in nezadostno razvito rozeno plast koze, obstaja moznost sistemske absorpcije sorazmerno vegje kolicine
betametazona, kar lahko vodi do manifestacij sistemske toksi¢nosti. Izogibati se je treba uporabi pod plenicami (3e zlasti plasti¢nimi), ker le te delujejo kot okluzija in prav tako lahko povzrogijo vegjo absorpcijo uginkovin.
Pri otrocih, bolnikih z jetrno insuficienco in bolnikih, ki potrebujejo dolgotrajno zdravljenje, je potrebna previdnost, Se zlasti pri hkratni uporabi okluzivnega povoja zaradi moznosti poveéane absorpcije betametazona in
pojava sistemskih nezelenih u¢inkov. Na nekaterih delih telesa, kjer obstaja neke vrste naravna okluzija (dimlje, pazduha in perianalno podrogje), je pri lokalni uporabi zdravila Beloderm mozen nastanek strij, zato naj bo
uporaba zdravila na teh delih telesa ¢imbolj omejena. Lahko se pojavijo simptomi, povezani z odtegovanjem zdravila, v teh primerih je potrebno nadomestno jemanije kortikosteroidov. V primeru glivi¢nih ali sekundarnih
bakterijskih infekcij koznih lezij je potrebna dodatna uporaba antimikotikov oz. antibiotikov. Na lasi$¢u je treba zdravilo Beloderm uporabljati previdno zaradi izredno moéne prekrvavitve in poveéane absorpcije. Zdravilo
Beloderm 0,5 mg/g krema vsebuije cetil in stearilalkohol, ki lahko povzroéi lokalne koZne reakcije. INTERAKCIJE: Medsebojno delovanje zdravila Beloderm z drugimi zdravili ni znano. NOSECNOST IN DOJENJE: Uporaba
zdravila Beloderm je pri nose¢nicah dovoljena samo v primeru, ko zdravnik oceni, da je pri¢akovana korist za mater vetja od moznega tveganja za plod. V takih primerih je treba uporabljati najmanjse u€inkovite odmerke
&im krajsi ¢as na Eim manjsi telesni povrsini. Po presoji zdravnika lahko zdravilo Beloderm uporabljajo tudi doje¢e matere, vendar se zdravilo pred dojenjem ne sme nanasati na kozo dojk. VPLIV NA SPOSOBNOST VOZNJE
IN UPRAVLJANJA S STROJI: Zdravilo Beloderm nima vpliva na sposobnost voznje in upravljanja s stroji. NEZELENI UCINKI: Pogosti: sekundarne okuzbe, ob&utek pecenja, srbenje, drazenje, suhost, folikulitis, hipertrihoza,
aknam podobni izpus¢aji, hipopigmentacija, teleangiektazije, perioralni dermatitis, alergijski kontaktni dermatitis, maceracija koze, atrofija koZe, strije, miliarija. Redki: insuficienca nadlevi¢ne Zleze. VRSTA OVOININE
IN VSEBINA: Skatla s tubo po 40 g kreme ali mazila; vsebnik s 100 ml dermalne raztopine (bela plastenka z rumeno varnostno navojno zaporko iz HDPE in bela kapalka iz LDPE). REZIM IZDAJE: Zdravilo se izdaja samo na
recept. IMETNIK DOVOLJENJA ZA PROMET: Belupo d.o.0., Dvorzakova 6, 1000 Ljubljana, Slovenija. DATUM ZADNJE REVIZIJE BESEDILA: 11.04.2014.

Gradivo je namenjeno samo strokovni javnosti. Podrobnejse informacije o zdravilu in povzetek glavnih znacilnosti zdravila so vam na voljo pri strokovnih sodelavcih in na sedezu podjetja Belupo.
Datum priprave informacije: februar 2015

. .| BELUPO, d.o.0., Dvorzakova ulica 6, 1000 Ljubljana
B H_u PU Bodimo zdravi! Tel: 01 300 95 10, faks: 01 432 63 11  E-posta: info@belupo.si, www.belupo.si
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