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Pesiome

XpoHnyHaTa 0bCcTpyKTNBHA 6enoapobHa 6onect (XOBB) e nprunHa 3a cMbpTTa Ha 611130 3 MUAK-
OHa Ay B Lenusa cBaT roanwHo. CMbpTHOCTTa (aganTMpaHa CnpsAMo Bb3pacTTa) € HapacTHana C Hag
163% cnpamo 1965 roauHa (23). Cnopep Han-oNTUMUCTUYHUTE NPOrHO3U CMbpPTHOCTTa oT XOBb we
ce yBenuuu B criegsawmte 15 rogmHm ¢ Hosu 50%.

Ot pocera ny6nvKyBaHUTe AaHHW, eAUMHCTBEHO CMMPAHETO Ha TIOTIOHOMYLLIEHETO Y KMCIopOoHaTa
Tepanua (3a NauneHTUTe C XMNokcemmsa) NofobpaABaT npexmsaeMmocTTa npu 6onHute ¢ XObb. PonaTta
Ha MHXanaTopHuTe KopTukoctTeponan (MKC), Kato NPOTMBOBB3NANUTENHO JleYeHre, OCTaBa CMOpHa.
My6nunkyBaHUTE AaHHW Ca JOHSAKbAE NPOTMBOPEUNBM 1 BOAELLMTE EKCMEPTU HAMAT €VIHHO MHEHMWE
3a nonsata ot MIKC. C HacTosmA KpaTbK 0630p Lie ce onutamMe Aa npeactaByM CbBpeMeHHaTa nosu-
LMs 33 NOJI3UTe OT NPOTUBOBbB3MNANUTENHOTO NeueHune ¢ MKC, pecn. KomOrHMpaHu ¢ 6eTa-2-aroHUCTH
c yabmxeHo pencteue (BAY) npu naymeHTn ¢ XOBb. e Hacoumm cneymnanHo BHUMaHe KbM KOMOU-
HauwmAaTa 6yne3oHua/dopmotepon (BD), kato 0606WMM NY6NMKyBaHUTE flocera NPOyYBaHuA.

KntouoBu gymu: XpoHnUHa o6CTPyKTUBHA BenoapobHa 601ecT, MHXanaTopHU KOPTUKOCTEPOUAH,
NPOTVMBOBbB3MANINTENHO NleYeHne
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Abstract

The chronic obstructive pulmonary disease (COPD) is a worldwide epidemic, killing nearly 3 million
people annually worldwide. Since 1965, the age-adjusted mortality rates for COPD have jumped by
163%, representing the largest increase in mortality rates among all major causes of death in the
Western world (1). Even the most optimistic estimates suggest that COPD mortality rates will increase
by 50% over the next 15 years.

Until now, aside from smoking cessation and supplemental oxygen therapy for hypoxic patients,
no pharmacologic therapies have been demonstrated to enhance survival in COPD patients. The role
of inhaled corticosteroids (ICS) as anti-inflammatory treatment remains disputable. Published data
are controversial and the leading experts had no united opinion about the benefits of using ICS. With
this summary we will try to present the modern concept about the benefits of using ICS as an anti-
inflammatory treatment and the combination between ICS and long acting beta agonists (LABA) in
patients with COPD. We will draw our attention towards the combination of budesonide/formoterol
(BF) with summarizing published data so far.

Key words: chronic obstructive pulmonary disease, inhaled corticosteroids, anti-inflammatory
treatment



MocnepHWTe rogMHN fafgoxa no-AcHa npencTa-
Ba 3a Bb3nanutenHute mexaHusmu npu XOBB.
YcrneHo ce npoyyBaT MeXaHU3MUTE Ha AeNCTBYE
Ha nNpenopbyYBaHMTE B KOHCEHCYCHUTE [OKYMEH-
TV MeAUKaMeHTU.

UuxanatopHu kopTtukoctepoupm mn XObBB.
[lokazaHo e upe3 eHgobpOHXManHa buoncua, ve
MKC (camocTosaTenHo nnmn B kKombuHauua c bAY[)
HamansaBaT Bb3MaJieHNETO Ha Bb3AYyWHUTE MbTU-
wa (2, 11, 14). leiicTBMETO UM Ce OCbLIECTBABA
ypes CBbP3BAHETO C WHTpaLenynapHUTe rnio-
KOKOPTUKOWIHW peLenTopy, KOUTO perynupat
reHHaTa eKcrnpecus 4pe3 [IIOKOKOPTUKOVAHM
CBbp3BalyM enemeHTW. To3n edekT BoAU OO Ae-
aueTuAnpaHe Ha XUCTOHUTE Ypes KIYOBUSA eH-
3MM XuUcToHZeaueTunasa (3). deauetunmpaHeTo
BOAW OO HaBMBaHe Ha XPOMATUHa W WHAKTUBU-
paHe Ha Bb3nanuTeNHuUTe reHn. AKTMBHOCTTa Ha
XUCTOHAealleThna3aTta e KvoBa B Ta3n Kacka-
Ja. HamansaBaHeTo Ha YyBCTBUTENHOCTTA W, Ha-
npumep nog Bb3AeNCTBUETO Ha TIOTIOHEB AUM, €
CBbp3aHa C Pe3NCTEHTHOCT KbM KOPTUKOCTEPO-
WAHOTO NleyeHue.

B3anmopencternetro mexay NKC n BAY] e po-
6pe npoyyeHo. Koptukoctepougute (KC) nosu-
WaBaT YyBCTBMTENHOCTTa Ha OeTa-agpeHope-
LuenTopuTe 1 Taka HamManAaBaT Bb3MOXHOCTTA 3a
pa3BuTUE Ha TaXMPUIAKCUA NPU NPOLBIIKUTENHO
neyeHue c 6eta-2-aroHnctu (35). OT cBoA cTpaHa
6eTa-2-aroHUCTUTE YynecHABaT TpaHCIOKauuaTa
Ha MMIOKOKOPTUKOMAHWTE peuenTopu OT LUTOM-
nasmata Kbm AgpoTo.

EavH meTaaHanvs Ha paHLOMU3MPAHN KOHTPO-
NMpaHn NpoyYBaHMA cbobuyasa, Ye npu 605HK C
XOBb, nekyBaHu noHe 6 cegmuuyn ¢ KC, ce Hamu-
pa NOHWKeHWE Ha Bb3NanuTeNHnUTe KNeTKN 1 Npo-
OYKUMATA Ha Bb3MannTENHU LUTOKMHUN B XpauKmTe
um (10). pyro egHo npoyyBaHe yCTaHOBABA NOA-
TUCKaHe Ha NpoAyKUMATa Ha Bb3ManuTenHn LnTo-
KWUHW, KaKTO B XpauKa, Taka 1 B GpoHxoanseonap-
HMA naBax Ha naumeHTn ¢ XObb nekysaHun ¢ NKC
(26). OcBeH nokanHoTo, MKC nogtnckaTt u cuctem-
HOTO Bb3nasneHune npu 60nHU cbe cTabunHa XObb
(27, 29). EaHO dpapmakoenvaeMmnonornyHo npoyy-
BaHe noka3ga, ye VKC TepanuaTta npm naumeHTn
Hag 65 roguHn NpuoXKeHa cnej XocnuTanunsayus,
BOAM 80 25% HamarneHue Ha penaTMBHUA PUCK 3a
obuwa cMbpTHOCT (24). Mpwn 6onHuTe nop 65 ro-
OWHW TOBa HaMalleHVe e olle Mo-BrnevyaTnaBallo
— 539%. OcHOBHa ponsa e n3nrpano HamaneHneTo
Ha KapAnoBacKynapHaTa CMbPTHOCT, MOBAMAHA OT
TepanuaTa ¢ NIKC (32%), 3a pa3nnka OT He3Hauu-
MOTO HamaJleHVe Ha pecnnpaTopHaTa CMbpPTHOCT
- 13%. [Opyru npoyyBaHMA HammMpaT HaManeHue
€ 32% Ha pucKa 3a OCTbP MMOKapAeH UHPAPKT B
pe3ynTaT Ha JfleyeHune ¢ HUcKa fo3sa MKC (16). As-
Topute Ha European Respiratory Society Study
on COPD HamupaT HamaneHue Ha KapAnoBacKy-
napHute cbbutna ¢ 40% npu 60NHN NeKyBaHU C
MHXanatopeH Oyae3oHup cnpamo nnauebo 3a 3
roguvieH nepuon (22).

A clearer view about the inflammatory mecha-
nisms in COPD has been revealed in the last few
years. The mechanisms of action of the drugs re-
commended in the international guidelines are
under intense study.

Inhaled corticosteroids and COPD. ICS alone
or in combination with an LABA reduce airway
inflammation detected by endobronchial biopsy
(2, 11, 14). Corticosteroids act primarily through
binding to intracellular glucocorticoid receptors,
which regulate gene expression through gluco-
corticoid response elements (GREs). Recent work
has demonstrated that much of the anti-inflam-
matory effects of corticosteroids are not directly
regulated by GREs but are instead mediated by
downstream influences on the state of histone
acetylation (3). Corticosteroids promote chroma-
tin compaction and reduce gene expression by
inhibiting histone acetyltransferase and activat-
ing the histone deacetylase. The result is inactiva-
tion of the inflammatory genes. Histone deacety-
lase activity is crucial in this cascade. The enzyme
activity can be reduced by tobacco and is related
with resistance to corticosteroid treatment.

The effect between ICS and LABA is well stud-
ied. Corticosteroids upregulate beta-2-adrenore-
ceptors and can prevent or reverse down-regu-
lation (tachyphylaxis) of beta-2-adrenoreceptors
in response to agonists (35). On the other hand,
beta-2-agonists increase translocation of the glu-
cocorticoid receptors from the cytoplasm to their
site of action in the nucleus.

A recent meta-analysis of randomized con-
trolled trials has reported that when patients were
treated for >6 weeks with inhaled corticosteroids
there was a reduction in the inflammatory cells
and pro-inflammatory cytokine production was
suppressed in the sputum of COPD patients (10).
Another study has shown that long-term therapy
with inhaled corticosteroids suppressed the pro-
duction of inflammatory cytokines not only in the
sputum samples but also in the broncho-alveolar
lavage (BAL) fluid samples, further strengthening
the notion that these drugs could reduce lung
inflammation in COPD patients (26). At least two
independent groups had reported that therapy
with inhaled corticosteroids may also suppress
systemic inflammation in stable COPD patients
(27, 29). One pharmaco-epidemiological study
showed that in COPD patients aged over 65
years inhaled corticosteroid therapy following
hospitalization was associated with a 25% rela-
tive risk reduction of all-cause mortality (24). In
patients below 65 years of age, the survival ben-
efits were even more impressive - 53% relative
reduction. The therapy with inhaled corticoste-
roids reduced cardiovascular mortality with the
impressive 32%. In contrast, such therapy had a
modest non-significant effect in reducing the rate
of respiratory deaths (approximately 13%). Other
studies demonstrated a 32% reduction in the risk
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E¢ekt Ha MKC Bbpxy 6enogpobHaTta $pyHK-
umA. B HATO efHO OT NpoBefeHnTe Jocera Npo-
yuBaHna WKC He ca nokasanu CTaTUCTUYECKM
3HauMMO noBfMABaHe Ha cnapa Ha OEO, npwu
60nHK ¢ XOBB. B nybnukyBaHu 2 meTaaHanm3a ce
cbobuiaBa 3a 3abaBsAHe cnafa Ha OEO, cbc 7.7 ml
Ha roAnHa, B eAHOTO OT TAX, U ¢ 5 ml Ha rognHa B
apyroto (15, 33). OT gpyra cTpaHa NoBeyveTo paH-
LOMM3NPaHM NPOYyYBaAHNA NOKA3BaT JIEKO, HO CTa-
6unHo nosuiueHve Ha OEO, B pamkute Ha 50 o
75 ml. Crobuiasa ce, Ye nosuieHneto Ha OEO,
e Mo-u3paseHo npu 61BN Nywaun n xeHu (32).
Korato MKC ce kom6uHupat ¢ BAY[l ce Habnwoga-
Ba JOMb/HUTENeH GpoHxoaunaTatopeH edekT ¢
nono6pexue Ha OEO, ot 50 go 75 ml (6, 8).

E¢pekTt Ha UKC BbpXy cumnToMuTe N KauecT-
BOTO Ha XuBoT. ChobuaBa ce, ye MIKC Hamansa-
BaT KalumuaTta u 3agyxa (13). MNosnusasaHeTo Ha
KaQuecTBOTO Ha XMBOT OTYETEHO C BbBMPOCHMKA
St. George’s Respiratory Questionnaire (SGRQ) e
oT 1 0o 3 NyHKTa B OTAENHUTE NPOYYBaHUSA, KaToO
He ce JoCTura NpuemMaHaTa 3a KIMHMYHO 3Haunma
CTOMHOCT OT 4 nyHKTa (7, 19). Korato BAY/] ce po-
6aBAT kbm NKC ce oTumTa AOMBAHUTENHO MOJO-
6peHne Ha TouykoBuA cbop no SGRQ, HO HMKbAE
He ce 4OCTUra KIMHUYHO 3HauMmaTa CTOMHOCT (8).

E¢ekTt Ha UKC Bbpxy ek3auepbauyuure. Ex3a-
uepbaunnTe MMaT HeraTBeH edeKT BbPXY XOAa
Ha GonectTa. Te NoBMwWwaBaT CMbPTHOCTTa U BO-
AT [0 yBeNMyaBaHe Ha pasxopguTe. EanH cucte-
MeH 0630p Ha 10 paHJOMM3MpPaHU NPOYyYBaHMWA
Bbpxy 3 724 6onHmn c XOBb cpaBHABa edekTa
Ha WKC cnpsamo nnauye6o Bbpxy yecToTaTta Ha
ek3auepbauunnte (37). JleueHumeto ¢ VIKC e pose-
110 [0 HamaneHue ¢ 22% Ha OTHOCUTENTHUA PUCK
(RR) Ha mauveHTWUTe Mpexusenu 1 MM noseve
ek3auepbauymun. EgHO gpyro ronAamo npoyuysaHe,
cpaBHsaBankn NKC cnpsamo nnauebo, cbobuyasa
3a HaManeHne Ha yMepeHUTe N TEXKM eK3alep-
6auum c 18%, 6e3 obaye 3HaYMMO a Ce NOB/NABA
6poAa Ha xocnuTanusauumTe, Ab/Kally ce Ha eK-
3auepbaunn Ha XOBb (7). Cnopen HAKOW aBTOpU
no-3HauMMo NoBMABaHe Ha ek3auepbauuute ce
HabniopgaBa NPy 6ONHN C NO-HUCKM CTOMHOCTU Ha
OEO, (6a3ncHu HuBa) (30).

KombuHupaHeto Ha WKC ¢ BAY[ Bogu po
CpaBHUTENHO MaTbK, HO 3abenexmm edekT Ha
HamansABaHe 6pos Ha ek3auepbaunnTe. ToBa Ha-
ManfAiBaHe He e CTaTUCTUYECKN 3HaUYMMO CMPAMO
MoHoTepanusTa ¢ BAY[ (37).

for acute myocardial infarction when low-dose
inhaled corticosteroids were dispensed to COPD
patients, compared with the risk among nonusers
of corticosteroids (16). In a post hoc analysis of a
large randomized controlled trial, the European
Respiratory Society Study on Chronic Obstruc-
tive Pulmonary Disease trial investigators showed
a 40% reduction in the cardiovascular event rate
in patients who were assigned to receive inhaled
budesonide compared with those assigned to re-
ceive placebo over a 3-year period (22).

Effects on lung function. No study could prove
statistically significant effect of the ICS over the
FEV, decline in patients with COPD over time. Two
meta-analyses reported that ICS reduce FEV, de-
cline by 7.7 ml per year in one of the studies and
by 5 ml per year in the other (15, 33). On the other
hand most randomized trials did demonstrate a
small, sustained improvement in the long-term
decline of the FEV,. Average improvements were
usually in the range of 50 to 75 ml. This improve-
ment was more pronounced in former smokers
and in women (32). When ICS were given togeth-
er with an LABA, an additive bronchodilator effect
from ICS was apparent, with most studies show-
ing a mean FEV, improvement in the range of 50
to 75 ml (6, 8).

Effects on symptoms and quality of life. Sev-
eral trials variably reported small improvements
in cough and dyspnea (13). The effect on quality
of life using St. George’s Respiratory Question-
naire (SGRQ) showed improvement between ap-
proximately 1 and 3 units in each of the individual
trials and failed to reach the clinically important
4 unit change (7, 19). Further improvement in
the SGRQ score was observed when LABA were
added to an ICS, but in none of the trials did the
average increment achieve the 4 unit change that
is judged to be clinically important (8).

Effects on exacerbations. Exacerbations had
negative effect over the disease progression.
They increase mortality rate and disease expense.
A systematic review identified 10 randomized
studies in 3 724 patients with COPD, compared
the exacerbation rate in patients with ICS against
placebo (37). ICS treatment reduced the relative
risk (RR) with 22% in the patients who experi-
enced 1 or more exacerbations. Another study,
comparing ICS against placebo, reported reduc-
tion of the moderate and severe exacerbations
with 18%, but without significant reduction of
the hospitalizations due to COPD exacerbations
(7). According to some authors more significant
reduction on the exacerbation rate was observed
in patients with lower values of FEV, (basis levels)
(30).

Most trials showed some reduction in exacer-
bation frequency when an ICS is combined with
an LABA, but the effect tends to be small, and a
recent systematic review of published trials was
unable to show that combination therapy was



CrtpaHuuHu epekTu Ha UKC. Han-yecto cno-
MeHaBaHWTe CTPaHWYHM epeKT! ca NIoKanHu B
ropHUTe AMXaTeNIHM MbTULLA, BEPOATHO CBbp3a-
HW C oTnaraHe cnef nHxanupaHe. CtaBa gyma 3a
opanHa KaHgupunasa n gucoonma (30). B npoyu-
BaHMWATa, NPU KOWTO Ca M3MON3BaHN BUCOKN A0O3M
WMKC, ce oTunTa noBuLLEHa YeCcToTa Ha U3TbHABA-
He Ha KoXaTa, KakTo 1 Ha HamanaBaHe Ha cpef-
HOTO HMBO Ha cyTpeLHuA KopTuson (30). B HuKkoe
OT MpOoyuBaHUATa He ce CboOLLaBa 3a NPOABEHN
KNMHWYHY CUMNTOMW Ha HapbbbpeuHa HepocTa-
TBYHOCT.

MpogbnxutenHata Tepanua ¢ VIKC HAma 3Ha-
yrM edeKT BbPXY KOCTHaTa MMHepanHa NibTHOCT,
KaKTo 1 BbpXy YecToTaTa Ha GpaKTypuTe, OCBEH
B CllyyaunTe, KOraTo Ca M3Mon3BaHN MHOTO BYCOKM
nosm (21).

CpobulaBa ce 3a MOBULIEH PUCK OT cybcKany-
napHa KaTapaKkTa npu nauyueHTy neKkyBaHu C BU-
coku fo3m MIKC 3a npoabmxutenHo speme (25).

Hanocnepbk Bce no-yecto ce unTMpa egHo yc-
NOKHEeHNe — Pa3BUTUETO Ha MHEBMOHMA NPU fe-
yeHne ¢ Bucoku aosun MKC (20). JaHHWTe B Tasm
HacoKa ce Hy»KAaAT OT NMo-HaTaTbLUHO YTOYHABA-
He 1 N3ACHABaHe MeXaHW3Ma Ha fieicTBue.

Kom6uHauyunsata 6yaesonung/popmortepon.

Byne3oHnabT e MoLleH KopTukocTepous C Bu-
COK adMHUTET KbM MIOKOKOPTMKOUAHMA peLen-
TOp. XapakTepu3upa ce C BUCOKO CbOTHOLLEHNe
NMOBBPXHOCTHA KbM CUCTEMHA aKTUBHOCT (17, 28).
KombuHauumata bO B cyxua npaxoB MHxanaTop
Turbuhaler® (320 mcg/9 mcg) e nsasuna no-paH-
Ha 6poHxoAnnaTaLma cnpAMo camo GopmoTepon
B €4HO Manko npoyusaHe npu 6onHn ¢ XOBb (9).

Cnep nHxanvpaHe MakcMManHu nnasMeHu KOH-
uetpaumn ce gocturat Ha 30 n 10 MUHYTW CbOT-
BeTHO 3a OypesoHug 1 popmotepon. CpepHara
6enonpobHa geno3nuyma Ha bO cnep nHxanvpaHe
npes cyx NpaxoB UHxanatop e 32-44% 3a 6yneso-
Hug 1 28-49% 3a popmoTepon (NPoLEeHT OT Jo-
cTaBeHaTa jo3a) (1). CuctemHaTa 6MOHaNMYHOCT
e CcboTBeTHO 49% 1 61% OT AocCTaBeHaTa Ao3a.
BynesoHnabt, KakTo 1 GOpMOTEPONBT, Ce MeTa-
6onunsnpat npes yepHusa gpob 1 ce enMUHMpaT
npes ypuHata. HAMa KMMHWYHO 3HauMMa npoms-
Ha BbB GapMaKoOKMHeTUKaTa UM Mpu Bb3pacTHU
605HN.

He ce cvobuiaBa 3a NoBuLLIeHa YecToTa Ha CTpa-
HUYHUTE CbOUTMA Npu neveHune ¢ O Turbuhaler®
CNpAMO MOHOTEpanuATa C OTAENTHUTE KOMMOHEH-
" (1). Hali-yecTto HabnogaBaHM ca OYaKBaHUTE
- rnasobonue, Tpemop, nNannuTaunu, ApasHeHe
Ha rbpJioTo, KalumLa 1 gpesras rnac. Te ca ¢ nek
WHTEH3MTeT 1 6bp30 npexoaHn. MeTa-aHanus e
nokasarn, ye HAMa CTaTUCTUYECKN 3HaUYMMO NOBU-
LIeHne Ha prcKa OT NMHEBMOHUA MpY NeyeHne C
6yne3oHng Ha 6onHu ¢ XOBbB (31).

Edekt Ha kombuHauyunaTa 6ypesonunp/¢pop-
motepon (B®) npu neueHmero Ha 60onHM C
XOBB. [Ny6nnKyBaHU ca HAKONKO paHAoMM3Mpa-
HW [BOVIHO C/IEMM NPOYYBaHKA 3a OLleHKa Ha KOM-

statistically superior to LABA monotherapy (37).

Adverse effects of ICS. ICS in patients with
COPD were associated with a variety of adverse
effects. The most common of these are local ef-
fects in the upper airways, caused by the local
deposition of the drug after inhalation — oral
candidiasis and dysphonia (30). Compared with
placebo, patients with COPD taking high doses of
ICS exhibited a higher incidence of skin bruising
together with small reductions in mean morn-
ing cortisol levels (30). Judging from the degree
of adrenal suppression, systemic effects from ICS
appear to be small and no study had reported pa-
tients with clinical signs or symptoms of adrenal
insufficiency.

Long term ICS treatment had no significant ef-
fect on bones mineral density and fracture rate
with the exception of the cases when very high
doses of the drug were used (21).

Lately, the development of pneumonia as a re-
sult of treatment with high doses of ICS is quoted
more and more frequently (20). The data need to
be further clarified.

Budesonide/formoterol combination.

Budesonide is a powerful corticosteroid with
high affinity for the glucocorticoid receptor. It
is characterized with high surface to systemic
activity ratio (17, 28). BF combination in the dry
powder inhaler (DPI) Turbuhaler®(320mcg/9mcg)
showed earlier bronchodilation against formote-
rol in a small study of patients with COPD (9).

After inhalation the peak plasma concentration
is reached at the 30th and 10th minute respec-
tively for budesonide and formoterol. Mean lung
deposition is 32-44% for budesonide and 28-49%
for formoterol (percent of the supplied/provided
dose) (1). Systemic bioavailability is respectively
49% and 61% of the provided dose. Budesonide
and formoterol are both metabolized in the liver
and are excreted through kidneys. There is no sig-
nificant change in the drug pharmacokinetics in
adults.

There are no reports about a higher rate of ad-
verse effects in treatment with BF Turbuhaler®
in comparison with monotherapy with the com-
pounds (1). Most frequently observed adverse
effects are - headache, tremor, palpitations, sore
throat, cought and dysphonia with low inten-
sity and transitional effect. One meta-analysis
showed no statistically significant increase in the
risk of pneumonia in patients with COPD treated
with budesonide (31).

Effect of budesonide/fomroterol combina-
tion in the treatment of COPD. Several double-
blind randomized controlled trials for the evalua-
tion of the combined therapy with BF in patients
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6uHnpaHata Tepanma ¢ O npu nayneHTn ¢ XOBB.
EpHoroguwHo nnauebo KOHTPONMpPaHo Mnpoyu-
BaHe B MapanenHu rpynu, npmn 812 nayneHTta cbC
cpefHa ctonHocT Ha OEO, 36% oT npeBMaeHaTa
CTOMHOCT, cpaBHaBa bO 160/4.5 mcg, 2 nHxana-
Luun, 2 MbT AHEBHO cnpamo byaesoHug 200 mcg,
dopmoTepon 4 mcg unu nnauebo fosnpaHu no
CblUMA HaunH (34). JleueHuneto ¢ bO e goeeno go
HamansABaHe cpefHuA 6pon TexKn ek3auepbda-
UMK Ha 6oneH Ha rogunHa c 24% cnpamo nniauebo
n 23% cnpsamo ¢opmoTepos. 3abenexmTenHo e,
ye MONOXKUTENTHUAT ePeKT BbpPXy TEXKUTE eK3a-
uepbaumn Ha KombuHauuaTa bO He ce nocTura,
KoraTto [iBeTe CbCTaBKM Ce U3MON3BaT OTAENHO.
OcBeH TOBa NleueHmeTo ¢ bO e NoHWXKMNO HyXaa-
Ta OT OpasiHX CTepOouAM, NpuUnaraHy Npu neveHve
Ha ek3aLepbauuuTe.

Bropuat 6naronpusateH epekT Ha KOMOWHa-
umata b® e nosuwermne Ha OEO, ¢ 15% cnpamo
nnaue6o n 9% cnpamo byaesoHua (34). Tosa no-
BULLEHME € MOCTUTHATO CbC CPABHUTENHO MO-HU-
ckn go3u MKC, B cnyuyaa 6yaesoHng, u npu 60nHu
¢ Texkbk XOBb 3a pa3nvka oT cboOLLeHOTO NoBAU-
ABaHe Ha 6benogpobHaTta GpYHKLUMA C BUCOKM JO3U
WKC (pnyTrkasoH), cboblyeHo oT apyr aBTop (5).

BonHwuTe, nekysaHu ¢ bO, ca umanu paHHo (owe
OT MbPBUTE AHW Ha aKTUBHOTO NleyeHune) 1 Tpan-
HO nNopobpeHne Ha CyTpeLLHUTE 1 BeYEPHU CTON-
HOCTM Ha BbpXOBUA eKcnunpaTopeH aebut (BEL).
ToBa nogobpeHune e 61NO 3HaYMO MO-M3pPa3eHo
CNPAMO MOCTUTHATOTO Mpu OONHWUTE neKyBaHU
camo ¢ GopmoTepos, KOeTo NoKa3Ba ponATa Ha
MHXanaTopHuA ctepoung (5).

JleyueHneTo ¢ bO e goBeno fo HamaneHue Ha
BCMYKM cumnTomn cBbp3aHu ¢ XOBb (oTuete-
HM Mo TouKoB cHop). 3HaUMMoO nopobpeHo e U
KauecTBOTO Ha »KMBOT (ToukoB cbop no SGRQ)
cpep 6onHuTe nonyyasawm bO cnpamo nnauebo.
ABTopuTe 3akntoyasaT, ye b e Bb3MOXKHOCT 3a
edeKTVBHO 1 ObAroTpanHo feveHne npu 60nHK
c Texxka XObb.

[ pyro 3HauMmo npoyuBaHe 3a NoAAbPXKaLLO Jie-
yeHuve ¢ bO Ha 6onHn ¢ XOBb npocnepsasa 1 022
60nHM CbC cpefjHa NpebpoHxoamnaTaTopHa CTol-
HocT Ha OEQ, 36% oT npefiBMAeHaTa CTONHOCT (8).
bonHnTe ca paHAOMM3MpPaHM 3a efHOroAULIHO
neyvenwne ¢ bO 320/9 mcg 2 nbTM AHEeBHO, 6yfe30-
Hug 400 mcg, popmoTepon 9 mcg nnm nnauebo,
[aBaHM Cbllo fBa MbTM AHeBHO. VHTepecHo e,
ye npean paHgomusauma 6oNHMTE ca Npuemanm
dbopmoTepon 1 NpefHN30M0H B MPOABbIKEHNE Ha
2 cepgMMLM KaTo MoAroTBMTenHa Tepanua (nepu-
ol Ha onTMm3auus). JlekyBaHute ¢ bBO ca nmann
3HauMMO No-AbAro Bpeme [0 MbpBaTa ek3auep-
6auua, cNnpAMo oCTaHanuMTe paMeHa Ha NpoyuyBa-
HeTo. ToBa e foBeno 1 Jo No-mManka ynortpeba Ha
OpanHu KopTnkoctepoman — 28.2% cnpsamo byae-
30HMg 1 30.5% cnpamo ¢opmoTeporn.

BonHuTe nekysaHu c bO ca 3anasuvnu ctabunHo
HMBOTO Ha OEO, mocTurHato criefl nepuofa Ha
ontummzauyma (Owr. 1). 3a pasnuka oT TAX BCUY-
KN OCTaHann NauneHTn ca MManu 3Hauum u 6bp3
cnag Ha OEO, oo Kpas Ha npoyuysaHeTo. [pynaTta

with COPD were published. One year placebo trial
in parallel groups with 812 patients with FEV, 36%
of the predicted value, compared BF 160/4.5 mcg
(2 inhalations twice a day) against budesonide
200 mcg, formoterol 4 mcg and placebo (dosed
the same way) (34). The treatment with BF led to
the reduction of the severe exacerbations with
24% compared to placebo and 23% compared
to formoterol. More impressive was that the re-
duction of the severe exacerbations could not
be achieved when both components were used
separately. In addition the treatment with BF re-
duced the need of oral steroids during exacerba-
tions.

Second favorable effect on BF combination was
the increase in FEV, with 15% versus placebo and
with 9% versus budesonide (34). This increase
was achieved at relatively low doses ICS, in par-
ticular budesonide, and in patients with severe
COPD in contrast with similar report which used
high doses of ICS (fluticasone) (5).

Patients treated with BF had early (in the first
days of the active treatment) and stable improve-
ment of the morning and evening values of the
peak expiratory flow (PEF). This improvement was
significantly higher compared to monotherapy
with formoterol which showed the role of the ICS

(5).

BF treatment reduced all symptoms related
with COPD (point score). Significant improve-
ment in quality of life was observed (SGRQ) in
patients using BF versus placebo. The conclusion
was that BF combination is opportunity for effec-
tive and long term treatment in patients with se-
vere COPD.

Other study for maintenance therapy with BF
in patients with COPD followed 1 022 patients
with mean pre-bronchodilator FEV, 36% of the
predicted value (8). Patients were randomized
for one year treatment with BF 320/9 mcg twice a
day, budesonide 400 mcg, formoterol 9 mcg and
placebo, also given twice a day. Two weeks before
randomization the patients were given formoter-
ol and prednisolone as a preparation therapy
(optimization period). Patients treated with BF
had significantly longer period to the first exac-
erbation versus the other groups. This lead to a
smaller use of oral corticosteroids — 28.2% versus
budesonide, and 30.5% versus formoterol.

Patients treated with BF kept stable their
achieved FEV, level during the optimization pe-
riod (Figure 1). In contrast all other patients had
significant and rapid decrease in FEV, until the
end of the study. The group with BF combination



O®uwr. 1. MpomaAHa Ha cpepHuTe cTonHO- 104+
ctn Ha OEO, B YeTMpuTe paMmeHa Ha Npo- 102-
yuBaHeToO (8).
Xopu3oHMasnHa oc — meceum cnepf paHao- 100
MU3aLus; 98 -
BepmukanHa oc - cpepeH OEO,, Kato 96
MPOLIEHT OT HayanHaTa CTOMHOCT. 94-
Fig. 1. Dynamic of FEV, values in the four 92-
study groups (8). 90+
Horizontal - months after randomization; 88
Vertical - mean FEV, percent of the initial 86
value
5O m BF 844
dopmotepon 1 formoterol 82
6ynesoHung ® budesonide 80
nnaue6o o placebo (') 1'

NeKkyBaHa C KOMOWHMpaHMA npenapaTt e nMana
N Hal-3pa3eHo NoJobpeHNe Ha KayecTBOTO Ha
XMBOT (oTueTeHo no SGRQ ToukoB cbop). Toa
nogobpeHne e HagBULWWIO KINHUYHO 3HauMma-
Ta pasfivka oT 4 eguHUUW. ABTopuTe oT6enA3BaT
TeHAEeHUMATa 3@ MO-MaJIko CTPaHUYHU AeNCTBUA
B rpynata nekyBaHa ¢ b®. KocTHaTa MynHepasnHa
MABTHOCT HE € M3MepBaHa, HO 13csiefoBaTennTe
uuUTUpaT gpyro npoyusaHe (18), npu KoeTo Cblya-
Ta fo3a Oy#e30HWA He e OKasana BAuAHWE BbpXy
TO3M NoKasaTen. Pa3cbKaaBaliky 3a Bb3MOXKHUTE
npuyrHK 3a nopgobpeHaTa ePMKaCHOCT OT KOM-
OGUHVPAHOTO NeUeHne, aBTopuTe N3TbKBAT Aobpe
nosHaTtute B3anmopencTena mexgy NKC n bAY
(4). Te nocouBat 1 HamanABaHe Ha nponudepa-
LMATA Ha MNafKOMYCKYJTHUTE KNETKU OT CUHXPO-
HM3UPAHOTO MM Bb3[AENCTBME BbB Bb3AYLIHNTE
nbTMLLA.

Hakonko Apyrv npoyyBaHus uscnepnBat edek-
Ta Ha gobaBsiHe Ha kKoMbuHauvATa bO Kbm gpyra
MHxanaTopHa Tepanua npu 6onHn ¢ XOBbb. [o-
6aBAHeTO Ha BO KbM TMOTpPONUYM e foBeNo Ao
HamaneHue ¢ 62% Ha TeXKuTe eK3aLuepbauum npu
6onHun ¢ XOBb (cpepHa ctonHocT Ha OEO, 38%
np. ct.) (36) (Our. 2). OcBeH ToBa 60MHUTE B Ipy-
nata b® + TMoTponunym ca nokasanu NoBULIEHUE
Ha OEO, ¢ 6% (65 ml npeau posata) n 11 % (123
n 131 ml, 5 n 6 MmHyTV cnep fo3ata) cnpAMO ca-
MOCTOATENHOTO fleUeHme C TMoTponuym. ABTopu-
Te oTumTat fobpua GpoHxoaunataTtopeH edekT
Ha KombuHauuaTa b®, Hall-BepOATHO CBbP3aH C

®nr. 2. CpeneH 6poii Texku ek3aLepbauum Ha 60- 0.4
neH. (36)

Xopu3oHmanHa oc - [HV Cneq PaHAOMN3aUnATa;
BepmukanHa oc - 6pon ek3auepbauuv Ha 6oneH 03 -
Fig. 2. Mean number severe exacerbations for a

patient (36).

Horizontal - days after randomization; Vertical — 0.2
number of exacerbations for a patient.

nnaue6o + Tnotponuym M Placebo + Tiotropium

B® + Tnotponnym @ BF + Tiotropium 0.1

0.0

2 3 4 5 6 7 8 9 10 1 12
had the highest improvement in their quality of
life (SGRQ). The improvement exceeded the clini-
cally important difference of 4 units. There was a
tendency for lower adverse effects in the group
with BF combination. Bone mineral density was
not evaluated but according to other study with
the same dose of budesonide there was no signifi-
cant influence over this indicator. The reasons for
the improved efficacy of budesonide/formoterol
are not yet clear, although corticosteroids can
upregulate the number of beta-2-receptors on
the cell membrane and beta-2-agonists may in-
crease the nuclear localization of glucocorticoid
receptors (4). It also seems that formoterol and
budesonide in combination are more effective at
reducing proliferation of airway smooth muscle
than either drug alone, as a result of synchronised
cellular signaling.

Several studies investigated the effect of the
BF combination as an addition to other inhaled
therapy in patients with COPD. Adding BF com-
bination to tiotropium led to the reduction of
the severe exacerbations with 62% (in patients
with mean FEV, 38% of the predicted value) (36)
(Figure 2). Also the patients in this group showed
increase in FEV, with 6% (65 ml before the dose)
and 11% (123 and 131 ml, 5 and 6 minutes after
the dose) versus monotherapy with tiotropium.
The good bronchodilator effect was probably
connected with the action of the formoterol from
the BF combination. Over half of the patients in
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MHXANATOPHUTE KOPTUKOCTEPOU-
Q1 B NEYEHUETO HA XPOHUYHATA
OBCTPYKTUBHA BENOJPOBHA
BONECT. Bb3MOXHOCTU HA
KOMBUHALMATA BYAE30HIA/
OOPMOTEPON

TopakanHa MeguuuHa
Tom IV, mapt 2012, 6p.1

LeNCTBUETO Ha CbCTaBKaTa dopmoTepon. Hag no-
nosuHaTta oT 6onHuTe B rpynata b® + Tmotponu-
YM ca MnoKasanu nofobpeHo KayecTBO Ha KMBOT
(SGRQ) c noseue ot 4 ToukK cnpamo 40% ot 6on-
HWUTe NleKyBaHU caMo C TroTponuym. MIHTepecHa
HaxofKka e U HamaneHaTa ynotpeba Ha aHT1OWO-
TULW NO BpemMe Ha enn3oanTe Ha BrIOLLaBaHe npu
6onHuTe nekyBaHu ¢ bO + TMoTponuym cnpamo
KOHTposiHaTa rpyna. lobaBaHeTo Ha B® + Tumo-
TPOMMyM He e 0BeNO [0 YBeNMyaBaHe yecToTaTa
Ha NHeBMOHWUSA.

E¢ekt Ha BO Bbpxy ¢pusnyeckata nsapbx-
nuBocT. [IBOVHO CnAno, paHAOMK3UPaAHO Mpo-
yuBaHe npu 111 6onHu ¢ XOBb (cpeaHa Bb3pacTt
64 roguHy, cpeaHo OEO, 38% np.cT.) NposepsABa
edekTta Ha B® (320 mcg/ 9 mcg) cnpamo popmo-
Tepon (9 mcg) 1 nnauebo (MHxanupaHu gea NbTH
LHEeBHO) Bbpxy pur3anuyeckarta n3gpbxnmsocr (38).
ABTOpUTE HamMMpaT 3HauYMMO No-fobpa U3aPbX-
NMBOCT B rpynaTa Ha KOMOWHMpaHO neyeHue
CNpAMO MOHOTepanuaTa 1 nnalebo, CboTBETHO C
14% 1 28% enH yac cnep cyTpeluHaTta fo3a. Toa
nogobpeHue ce 3agbpKa O LWeCTVA Yac cneg jo-
3aTa. KnnHnyHaTta 3HauMMOCT Ha To3U edeKT Ha
B® e ronama c ornep Nofo6peHOTO KauecTBO Ha
XMBOT B CYTpeLLUHUTE YacOBe, KOUTO 06M1YalHO ca
Hal-TpyaHu 3a 6onHuTe ¢ XOBb.

MsAcTo Ha KOMGMHMPaHOTO NeyeHne cnopep
HOBUTe npenopbku Ha GOLD 2011. B kpasa Ha
2011 rogmHa nsnese nocnefHNA BapmaHT Ha npe-
nopbKnTe Ha rnobanHata MHUUKMaTMBa 3a XObb
(GOLD) (12). B Hess nma HAKONKO 3abenexuTenHu
CTBMKW Hanpep, KOUTO MoraTt Aa ce pestlomupat
no ciefHNA HaunH:

« 3ana3BaHe JjoKa3aTesiHaTa pons Ha QyHKUMO-
Ha/IHOTO M3CJiefiBaHe Ha AULIAHETO 3a AnarHo3arta
Ha XOBb. KateropnyHo e nocnaHuneTo, Ye guarHo-
3a XObb He moxe fa nma 6e3 cnnpomeTpua 1 Ha-
nnyvie Ha cboTHoweHne Ha OEO,/OBK nop 70%.

« [lobaBAHe Ha BTOPU KJTIOUOB eJIeMEHT B OL|eH-
KaTa Ha 60nHMA, OCBEH CMMPOMETPUATA — CUMNTO-
MuTe, oLeHeHn ype3 BbnpocHuka CAT 1 HMBOTO
Ha dur3mMyecKka akTMBHOCT, oLeHeHo upe3 mMRC.

 TpeTn KNioYOB MOMEHT € OLeHKaTa Ha prcka
oT eK3aLepbauun/xocnmuTanusaumm.

KombuHmpaHeTo Ha Te3u 3 KNoYoBU efleMeHTa
BOAW AO rpynupaHeTo Ha 60nHUTE B 4 OCHOBHM
rpynn — A, B, C n D. KaTteropnyHo e nocnaHneTo
3a MACTOTO Ha KOMOuHMpaHoTo neveHne NKC +
BAY[] B rpynuTte 60NHM C NOBULLEH PUCK — FPyMnK
CuD.

B 3aknioueHne neyeHMeTo C KOMOMHUpaHUA
npenapat 6ynesoHna/dopmotepon e epeKTMBHO
n ¢ pobpa noHocumocT npu 6onHK ¢ XOBb (rpy-
nun C n D). PeanHa Bb3MOXHOCT e NofobpABaHETO
Ha 6enofgpobHaTa GpyHKLMA U Ha KayecTBOTO Ha
XKMBOT 3aeflHO C HamansABaHe YyecToTaTa Ha eK3a-
uepbaunnTe U UHTEH3MTeTa Ha cumnTomuTe. OT
3HaueHMe ca CpaBHUTENIHO OBbP30TO Hayano Ha
LEeNCTBME, KaKTO M Bb3MOXKHOCTTA 338 KOMOWHU-
paHe c gpyru megnkameHTn 3a neveHue Ha XOBb.

lMybnukayusma ce ocsuwecmeasa cuC cvoel-
cmeuemo Ha Acmpa3eHeka benzapus

BF + tiotropium group showed improved quality
of life (SGRQ) with more than 4 units versus 40%
of the patients in tiotropium group. Interesting
find was reduced use of antibiotics during ex-
acerbations in the BF + tiotropium group versus
monotherapy with tiotropium. Adding BF combi-
nation to tiotropium did not lead to increase in
pneumonia rate.

Effect of budesonide/formoterol on physi-
cal endurance. Double-blind randomized con-
trolled trial in 111 patients with COPD (mean age
64 years, mean FEV, 38% of the predicted value)
examined the effect of BF (320mcg/9mcg) versus
formoterol (9mcg) and placebo (inhaled twice a
day) over physical endurance (38). The authors
found significantly higher endurance in the BF
group versus monotherapy or placebo, respec-
tively 14% and 28% one hour after morning dose.
This improvement lasted 6 hours after the morn-
ing dose. The clinical importance of this effect
was significant according to the improved quality
of life in the morning hours which usually are the
most difficult for COPD patients.

Place of ICS/LABA combination according to
the new GOLD guidelines 2011. At the end of
2011 the latest version of the global initiative for
chronic obstructive lung disease (GOLD) guide-
lines was released (12). There are some remark-
able steps forward which could be summarized:

«The role of the pulmonary function testing re-
mains crucial for diagnosing COPD. COPD could
not be diagnosed without spirometry and the
presence of the FEV,/FVCratio below 70%;

« The second key element for the evaluation
of the patient, except spirometry — symptoms,
evaluated using CAT test and the level of physical
activity with the mMRG;

« The third key element is the evaluation of the
exacerbations/hospitalizations.

The combination of these 3 key elements classi-
fies patients in 4 main groups - A, B, Cand D.The
ICS/LABA combination is indicated in the high
risk groups — Cand D.

In conclusion the treatment with budesonide/
formoterol combination is effective and with
good tolerance in patients with COPD (groups C
and D). There is a real possibility for the improve-
ment of lung function and the quality of life, to-
gether with the reduction of the exacerbation rate
and intensity of the symptoms. Of importance is
also the rapid onset of action and the opportu-
nity for combination with other medications for
the treatment of COPD.

*The article was published with the cooperation
of AstraZeneca Bulgaria
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