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LUNPKALIHA BAPUABWITHOCT
HA CUMITTOMUTE NPW CTABUITHA XObb

b. MapuHoB

Katenpa no natodusnonorusa, MeanunHckn YHnBsepcutet - [nosaus

Peslome

XpoHuuyHaTa 06CTpyKTBHa b6enoapobHa 6onect (XOBB) ce xapakTepusnpa C XeTeporeHHoCT,
3acAralo pasfiMyHUTE NaUMeHTV No pa3nyeH HauuH. B ectecteeHata eBontoums Ha XOBb, onpepenexn
XapaKTePUCTUKM MOTaT fja NpeobnafaBaT 1 TepaneBTUYHOTO NoBefeHue TpAbBa fa 6be cbobpa3eHo ¢
TOBa.

CyTpeLuHNTe CUMMTOMM OKa3BaT OTPAXKeHVe BbpXy HOPMANHUTE AeHOCTU Ha NaLMeHTHTE U Ca
LEMOHCTPATVBHO CBbP3aHY C BIIOLLEH 3paBeH CTaTyC 1 NMO-BMCOK PUCK OT eK3aliepbauun.

Bbnpeku ue nayneHTmTe ¢ XOBb yecTto cbobLLaBaT 3a JIOWO KAauyeCTBO U HAaPYLUEHWSA Ha CbHSA,
HOLLHUTE CUMMNTOMW OBUKHOBEHO He Ce B3MMAT Moj BHUMaHUe Npu n3paboTBaHe Ha TepaneBTUUYHUSA
MnfaH, He3aBUCMMO, Ye Ca CBbP3aHM C NO-TEXKa AUCMHEes, MO-BUCOK PUCK OT ek3aLepbaunn n npuemaHe
Ha noBeye NoaabpKalla Tepanus.

MNoBeue OT MonoOBMHATa OT MaUMeHTUTe cbobLlaBaT, Ye U3nuTBaT cumntTomm Ha XOBb npe3
LANOTO AEHOHOLLME, BbMPEKN PeAOBHOTO NpYeMaHe Ha NoAAbPKaLLo leyeHne. 3aBUCUMOCTUTE MeXaY
HOLLUHWTE, PaHHWTE CYTPEelHN U AHEBHWTE CUMMMTOMM Ca 3anas3BaT MPU BCUYKM Bb3MOXHMW TEXHU
KOMOMHaLUK, He3aBNCUMO OT TEXKeCTTa Ha 00CTpyKUKMATa.

MauveHTUTe GUxa NpeanoYeny Aa UMaT No-g4o6bP KOHTPON BbPXY CUMATOMUTE, KOUTO AaBaT
OTpakeHre Ha KaueCTBOTO M Ha »K1BOT, 0COOEHO 3alyxa, XPOHMYHATa KallnLa, OTAENAHETO Ha XPauKu
1 necHaTa ymopsemocT. CbC CbLeCTBYBaLLUTE MEAVKAMEHTY € Bb3MOXKHO Ta3u Lien Aa 6bhe nocTurHata
eVHCTBEHO Upe3 npaBusiHaTa KOMOMHALNSA OT IeEKapCTBEHM BELLeCTBa.

Kniouosu gaymn:
XOBb, upKkagHa BapnabuaHOCT, CUMNTOMU, 06CTPYKLMA



editorials

Thoracic Medicine
Volume VI, Issue 4
December 2015

CIRCADIAN VARIABILITY
OF SYMPTOMS IN STABLE COPD

B. Marinov

Pathophysiology Department, Medical University of Plovdiv

Abstract

Chronic obstructive pulmonary disease (COPD) is characterized with its heterogeneity that
affects different patients in different ways. In the natural history of COPD certain features may predomi-
nate and their management should change toreflect this.

Morning symptoms impact on patients' normal activities and have been demonstrated to be
associated with worse health status and a higher risk of COPD exacerbations.

Even though patients with COPD often report poor sleep quality, night-time symptoms and
sleep disturbances, the latter are generally not considered in their clinical management despite that the-
se patients have higher risk of exacerbations, experience more severe breathlessness and receive more
maintenance therapy.

More than half of the patients experience COPD symptoms throughout the whole 24-hour day,
despite receiving ongoing treatment for their COPD. The relationship between night-time, early morning
and daytime symptomsis apparentlyirrespective of the severity of airflow obstruction.

Patients prefer if they could have better control of the symptoms that impact on their life, espe-
cially breathlessness, but also chronic cough, sputum production and general fatigue. With our existing
treatment, itis clear that this goal can be accomplished by combining different types of therapy.
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XpoHuyHaTa 06CTPyKTUBHA 6enoapobHa 6o-
nect (XObb) e coynanHo 3Haummo 3abonaBaHe,
XapaKTepu3MpaLlo ce C XeTePOreHHOCT, 3acAra-
O Pas3INYHMTE NALUEHTN MO Pa3NINYEH HAUUH.
Bbnpeku ue ce cmATa 3a NpeaoTBPATMMO M ieun-
Mo cbcTosHme, XObb Bce owe ce cBbp3Ba CbC
3HauuTeneH mopb6buantetT n moptanutet (7).
OuakBa ce yectoTtaTa Ha XObb ga HapacTHe npe3
cnepBawmuTe geceTuneTa 1 aa ce npeBbpHe B
TpeTaTa NpUUYMHa 3a CMbPTHOCT B CBETOBEH Ma-
waob (8).

Cpen KapAvHanHUTe CUMMNTOMU Ha 3abons-
BaHETO Ca 3aAyXa, KalunuuaTa ¢ 1 6e3 oTaensHe
Ha XpauKu, XpUNTEHETO 1 CTATAHETO B IbpauTe.
HaTpyngBaT ce Bce noBeue JOKa3aTeNCTBa, ye Te-
31 cumnTomuU, XxapaktepHu 3a XObb, umat cbuye-
CTBEHO OTpa)KeHMe BbPXy eXedHeBHWUTe Aei-
HOCTW Ha NaUMEHTUTE, TEXHNA 34PaBeH CTaTyC U
KauecTBO Ha XMBoT (15, 18, 20). B ectecTBeHaTa
esontoyumAa Ha XObb, onpegeneHun xapakrepuc-
TUKKN MOTaT Aa npeobsiafaBaT 1 TepaneBTUYHOTO
nosefeHne TpAbBa Aa 6bae cbobpaseHo ¢ ToBa.
TepaneBTMYHMAT NNaH Ha BCEKW MHAMBUAYaNEH
naumeHT TpAbBa fa ce onpeaens ot CUMNTOMUTE
1 OrpaHNYeHUsITa, KOUTO Te Hanarar.

B nocnepHute nspgaxHma Ha GOLD ce nogyep-
TaBa Ba’KHOCTTa Ha OTYMTAHETO Ha CUMMTOMUTE B
obLaTa oLeHKa Ha nauneHTuTe ¢ XObb, KakTo 1
HeobXoAMMOCTTa OT onpeaensaHe Ha NoaxoasLy
TepaneBTUYeH noaxofd, 6asupaH Ha Tax (24).
HamansaBaHeTo Ha cumnToMu1Te, MOAO0OpPABaHETO
Ha 3paBHMA CTaTyC 1 NpeanpreMaHeTo Ha Mep-
KU1 3a CTUMynupaHe Ha dursmyeckaTta akTUBHOCT
ca cpep rnaBHUTe TepaneBTUYHY L& NpK CTa-
6unHa XObb.

MauyvenTnte ¢ XOBb MmaT 06WO HamaneHo
KauecTBO Ha »KMBOT, 0COOEHO Lo Ce OTHACcA [0
6enoapobHuTe cumnTomm (22). OT BCUYKM Naum-
eHTn ¢ XOBb 60% poknagBaT 3a U3BECTHU Orpa-
HUYEHWNA B eXXeHEBHUTE CU AenHocTn, 45% ca
HeTPyAoCnocobHu, a 75% cpewlat 3aTpygHeHne
J[la ce U3KayeaT no cTbnbum (19). Ha 6azata Ha Te3u
naHHu Calverley (4) 060611aBa OCHOBHWTE HeMo-
cpeluHaTn Hyau Ha nauneHTuTe ¢ XOBb KaTo:

- Mo-edeKTrBHa AMarHOCTVKa 1 MbPBMYHA NPO-
bdUNaKTUKa;

-MNo-p06BP KOHTPOS HAa CUMMTOMUTE;

-MNo-manko ek3auepbauuu;

- 3abaBAHETO Ha NporpecrATa Ha 3abonnaga-
HeTo;

-MNo-po6pa NpexnBsemMocT;

- [Mo-Manko cMcTeMHO 3acAraHe B ClefCcTeme
Ha XObb 1 no-H1CcbK KomopbuagunTer.

Hsikou oT Te3r o6nacT 3acny»kaBaT 0ocobeHO
BHMMaHue. MauueHTnTe Guxa npeanovyeny Aa
UMaT no-Ao6bpP KOHTPOJS BbPXY CUMMATOMUTE,
KOWTO AaBaT OTpPaKeHVe Ha KayecTBOTO UM Ha
YKMBOT, 0COOEHO 3aAyXa, XPOHMYHATa Kalumua,
OTAENAHETO Ha Xpayky U flecHaTa yMOPAEMOCT.
Cbc cbllecTBYBaLLUTE MeIVIKaMEHTUN € Bb3MOXK-
HO Ta3u uen aa 6bae nocTurHata eauHCTBEHO
ypes npaBuiHaTa KOMOMHAUMA OT MeauKa-
MEHTW.

Chronic obstructive pulmonary disease
(COPD) is a socially significant disease. It is
characteristic for its heterogeneity that affects
different patients in different ways. Although
regarded as preventable and treatable condi-
tion, COPD is associated with considerable mor-
bidity and mortality (7). The incidence of COPD is
expected torisein the next decades and become
the third leading cause of death worldwide (8).

The hallmarks of the disease include breath-
lessness, cough, increased sputum production,
wheezing and chest tightness.Thereisa growing
body of evidence that these COPD symptoms
have a considerable impact on patients' daily
activities, health status and quality of life (15, 18,
20). In the natural history of COPD certain
features may predominate and their manage-
ment should change to reflect this. The treat-
ment plan of an individual patient should be
guided by the symptoms and disability that they
cause.

In the latest editions of Global Initiative for
Chronic Obstructive Lung Disease (GOLD) the
importance of considering COPD symptoms in
the overall assessment of the disease is apparent,
as well as, the necessity to determine appropri-
ate treatment approaches (24). Reducing symp-
toms, improving health status and increasing
physical activity are major goals in the manage-
ment of stable COPD.

The COPD patients have globally impaired
quality of life especially concerning their lung
symptoms (22). Of all COPD patients 60% will
report some limitations in their daily activity,
with 45% being unable to work and 75% com-
plaining of difficulty climbing stairs (19). On the
basis of these data, the major unmet clinical
needs of the COPD patients can be summarized
as (4):

- More effective diagnosis and primary preven-
tion;

-Better symptom control;

-Fewer exacerbations;

-Slowing of disease progression;

- Better life expectancy;

- Less systemic disease secondary to COPD and
fewer co-morbidities.

Some of these areas deserve particular atten-
tion. Patients prefer if they could have better
control of the symptoms that impact on their
quality of life, especially breathlessness, chronic
cough, sputum production and general fatigue.
With our existing treatment, it is possible that
this goal can be accomplished by appropriate
combination of different types of medications.



063epBaLIOHHN NPOY4YBaHUA

BbpPXY CUMNTOMM

B HAKONKO KOXOPTHW NpOyuYBaHWA, NauueH-
TuTe ¢ XOBb, Konto ca Ha nogabprKalla Tepanus,
CbO6LLaBAT, Ye Hal-CUJTHO U3Pa3eHN ca CyTpeLl-
HUTe UM cumnTomu (12, 17). CyTpewHuTe cumn-
TOMU OKa3BaT OTpa)eHue BbpPXy HOpManHuTe
JenHocTn Ha nauneHTuTe (12,17,21) n ca gemon-
CTPaTUBHO CBbP3aHM C BNOLIEH 3A4paBeH CTaTyC
1 MO-BUCOK PUCK OT eKk3auepbauunn (20, 21). Mpw
pPaboToCnOCOOHUN NaLUEHTU, CYTPELLIHUTE CUMI-
TOMMW Ce acoLMMpaT C NONI3BaHETO Ha CUTHUOK-
KaTHO rnoseye 60MHUYHN HU roguLuHo (21).

B enHo npoyuBaHe Ha Partridge et al., Bkntou-
Bawo 803 nauueHTn c XOBb (17), oT konto 289 ¢
Texxbk XObb, ce ycTtaHOBABa, Ye cyTpurHTa e Han-
npo6seMHOTO BpemMe oT fieHoHowmeTo (dur. 1).

Observational studies on symptoms

In cohort studies, patients with COPD who
were receiving ongoing treatment reported that
their symptoms were worst in the morning (12,
17). Morning symptoms have impact on pati-
ents' normal activities (12, 17, 21) and are osten-
tatiously associated with worse health statusand
a higher risk of exacerbations (20, 21). In the
working population, morning symptoms were
also significantly associated with increased loss
of working days annually (21).

In a study by Partridge et al., including 803
patients with COPD (17), 289 of which with seve-
re disease, it was established that the morning is
the mostbothersome time of the day (fig. 1).
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nauueHtn ¢ XObb 1 46% ot naumenTute ¢ Texbk XObb. 3a cyTpewwHuTe cumntomm ce npuemart BCMUKK, KOUTO Ce NOABABAT OT CTaBaHeTo

0T CbH 10 3aM0YBAHETO Ha exenHeBHuTe 3abmkenns (17).

Fig. 1. Incidence of symptoms regarding the parts of the day. Morning was the most bothersome time of the 24 hour day in 37% of all
patients with COPD and 46% of the patients with severe COPD. Morning symptoms were pronounced all symptoms that appeared from

waking up until starting the reqular daytime activities (17).

Kawnuvuara ¢ otgensaHe Ha Xpayku, HeloCTu-
rbT Ha Bb3AyX W necHata yMOpPAeMoCT ca Hall-
yecTuTe cyTpelwHn cumntomu. Mpn naumeHTmuTe
c Texxbk XOBb npeobnagaBaT HELOCTUIBT Ha
Bb3AyX, KalunumuaTta ¢ unu 6e3 xpauku (78%, 63%
1 60%, cboTBeTHO). OcBeH ToBa, 37% OT BCUYKK
nauveHTn n 73% ot naumeHTuTte ¢ Texxbk XObb
JIOKNafBaT 3a CblEeCTBEeHN Npobnemu npu ns-
BbpPLIBAHE Ha CyTpPeLlHUTe akTMBHOCTW, KaTo
CNn3aHe/n3KauBaHe Ha CTb/I6K, obnnyaHe, on-
paBAHETO Ha NernoTo, KbnaHe (17).

LLlo ce oTHacA 10 HOWHMTE CUMNTOMM, €[1HO
npoyuBaHe OT peasiHus XMBOT Ha Price et al. no-
Ka3Ba, Yye naymeHTuTe, KOUTO MM U3NUTBaT nmaT
CUTHUOVKAHTHO BJIOLWEH 3[paBeH CTaTyC, NoBe-
Yye HapyLweHuA Mo Bpeme Ha CbH M 3aBULLEHO
noTpebsieHie Ha 34 PaBHN PeCcypcy B CPaBHEHME
C naymeHTn 6e3 HowHK cumnTomu (18). HapyLue-
HWATA Ha HOWHWUA CbH ce goknaasart ot 78% oT
6onHuTe (Jenkins Sleep Questionnaire pesyntat
>1 onpepeneH npes nocnegHuTe 28 gHu, Npeg-
LecTBaLM oLeHKaTa). Ha ¢ur. 2 e npefcraBeHa
nponopumrATa Ha NAUNEHTUTE C Pa3NNYHN BULO-
Be HapyLUEeHUA Ha CbHA.

Cough with phlegm, breathlessness and easy
fatigue are the most frequent morning symp-
toms. Patients with severe COPD reported ha-
ving shortness of breath and cough with or with-
out phlegm (78%, 63% and 60%, respectively).
Despite that 37% of all patients and 73% of
patients with severe COPD complained of having
difficulties with their morning activities like clim-
bing stairs, dressing, making bed, washing etc.
(17).

With regard to night-time symptoms, a re-
cent real-world study of Price et al. also demons-
trated that patients with night-time symptoms
had significantly worse health status, more sleep
disturbances and higher healthcare resource
utilization than patients without night-time
symptoms (18). Night-time sleep disturbance
was reported by 78% of patients (Jenkins Sleep
Questionnaire score >1 reported in the last 28
days). Figure 2 illustrates the proportion of pati-
ents reporting various types of sleep disturban-
ce.
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HAPYLWIEHUA HA CbHA / SLEEP DISTURBANCE
Our. 2. Tunoe HapyLLeHNA Ha CbHA 1 NPONOPLMOHANHOTO MM pa3npegenenue cnopes Jenkins Sleep Questionnaire score (18).
Fig. 2. Types of sleep disturbance and their proportional distribution obtained by Jenkins Sleep Questionnaire score (18).

CobLymTe Cbo6LIABAT 1 33 BPb3Ka MeXAY B/O-
LaBaHe Ha AnxaTesniHaTa UM GyHKLMA 1 npesanu-

|paHe Ha HowHUTEe cumniTomu (dur. 3).

They also reported that, as the severity of air-
flow limitation increased, so did the prevalence
of night-time symptoms (fig. 3).
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Our. 3. YectoTa Ha HowwHN cumnTomu npu naumuenTn ¢ XOBb, crpatuduumpanm cnopes % npeaBuaeHata CToiiHoCT Ha FEVT.
HowHute cumnTomu ce yBeNnuuaBar ¢ BRoLIaBaHe Ha 6enoppobHata dyHkuma (18).

Fig. 3. Frequency of the night-time symptoms in patients with COPD, stratified according to % predicted FEV1.

Night-time symptoms increase with the worsening of the lung function (18).

CnepBa ga ce oTbenexu, ye nauueHTUTe C
HOLLHM CUMMNTOMWU U3NWUTBAT U MO-CUNIEH 3ayX
npe3 geHsa (otyeteHa ype3 MRC ckanaTta), umaT
noeeve ek3auepbauuu B npepxoxpawute 12
Mecela 1 noJsiyyaBaTt noBeve noaabprKallo ne-
yeHVe B CpaBHEHME C OCTaHanuTe MalUeHTu.
Bbnpeku ye nauneHtute ¢ XOBb yecTo cbobuia-
BaT 3a JIOLWO KayecTBO Ha CbHA (1), U HOLWHNK
CYMMTOMM, NOCNeaHNTe OOMKHOBEHO He ce B3U-
MaT MoA BHUMaHMe npu n3paboTeBaHe Ha Tepa-
NeBTUYHUA NJIaH.

[unxatenHata GyHKUMA LEMOHCTpUPa ACHa
LUMpKagHa BapuabunHOCT Npu 34paBu nuua.
BeHTunaumaATa ce npomeHsa ¢ ¢pasnTe Ha CbHS,
KaTo ce HabnoJaBa 3HauMTeNIHO HaMarneHue npu

Worthy of note is that patients reporting bot-
hersome symptoms at night experienced more
daytime breathlessness (Medical Research
Council (MRC) dyspnea scale), had more exacer-
bations within the previous 12 months and were
receiving more maintenance medications than
those who did not report such symptoms. Even
though patients with COPD often report poor
sleep quality (1), night-time symptoms and sleep
disturbances, they are generally not considered
intheir clinical management.

Lung function displays clear circadian varia-
tion in healthy individuals. Ventilation changes
with sleep onset and with sleep stage, with a
considerablereduction asindividuals move from



npemMnHaBaHe OT MOBbPXHOCTEH KbM AbJIGOK
CbH (2). KaTo pe3ynTat OT Te31 NpoMeHU fop3an-
HUTe 06nacTy Ha 6enute apPoboBe OCTaBaT OTHO-
CUTENHO NO-CN1abo BEHTUIPAHU.

Spengler and Shea (23) uscnepgat guxaten-
HaTa ¢yHKUWMA Ha 10 3gpaBu jobposonuuy, B 6ya-
HO CbCTOSIHME, B NPOAb/KeHNe Ha 41 yaca. Te yc-
TaHOBABAT CUTHUPUMKAHTHA UMpPKadHa Bapua-
6unHoct Ha FEV1, FEV1/FVC, kopTusona n tenec-
HaTa TemnepaTtypa. XONMHEPruYHUAT TOHYC Cb-
L0 MMa HOPMaJieH LUMpPKaZeH PUTHM C MK npe3
HoLLUTa, a ToBa camo no cebe BoAM 0 OrpaHmya-
BaHe Ha Bb3JyWHWA MOTOK Npu NauueHTn ¢
XOBB.

Mpe3 2014 r. Miravitlles et al. npeacTaBuxa
pe3ynTatte OT eHO KOMMIEKCHO 063epBaLu-
OHHO npoyuBaHe (16), NpoBeeHO B 85 KNMHNY-
HU UeHTbpa B UAna EBpona, KaTo ca n3cneasaHu
yecToTaTa, TEXeCTTa U Bpb3KaTa MeXAYy HOLHM-
Te, PaHHUTE CYTPELUHW U AHEBHUTE CUMMTOMU Ha
XOBB. MpoyusaHeTo ASSESS cbLuo Taka e Haco-
YeHO KbM YCTaHOBfIBAHE Ha 3aBUCMMOCTUTE
MeXy 24 yacoBuTE CMMNTOMU N OTPAKEHMNETO
UM BBPXY NaLneHTa.

KoraTo ce oueHAT MHAMBUAYANHNTE CUMMTO-
MU, 3ayXbT 1U3M1M3a Ha npefeH nnaH (71.4% ot
naumeHTUTe), cnegBaH oT Kawnuua (65.9%),
oThenaHe Ha xpaukum (59.6%), xpunteHe (41.4%)
n cTAraHe B ropaute (32.9%). Yectotata u moge-
NBT Ha NOABa Ha BCEKU MHAUBMAYANEH CUMMTOM
Bapuipa B pamKuTe Ha 24 yaca (pur. 4).

light to deep sleep (2). These changes resultin a
relatively limited ventilation in the dorsal region
ofthelung.

Spenglerand Shea (23) examined pulmonary
function over 41 h in 10 healthy adults who re-
mained in a state of relaxed wakefulness. They
identified significant circadian variationsin FEV1,
FEV1/FVC, cortisol and core body temperature.
Cholinergic tone also has a normal circadian
rhythm with higher levels during the sleeping
hours, and this can lead to airflow limitation in
patients with COPD.

Recently Miravitlles et al. presented the re-
sults from a more complex observational study
(16) conducted in 85 clinical centres all over
Europe, looking at the prevalence, severity and
relationship between night-time, early morning
and daytime COPD symptoms. The ASSESS study
also explored the relationship between 24-hour
symptoms and other patient-reported outco-
mes.

When individual symptoms were assessed,
symptoms related to breathlessness were most
common (71.4% of patients) followed by cough-
ing (65.9%), bringing up phlegm (59.6%), whee-
zing (41.4%) and chest tightness (32.9%). The fre-
quency and pattern of each individual symptom
varied throughout the 24-hour day (fig. 4).
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Our. 4. BapnabunHoct Ha MHAMBUAYanHUTe cumnTomu, cneynduunm 3a XObB B pamkuTe Ha feHoHowwmeTo (16).
Fig. 4. Variability of the individual COPD specific symptoms in 24 hours (16).

AHanun3bT Ha Bpb3KaTa MeXxay cMuMnTomm-
Te npes3 pasnNYHNTE YacTh Ha AeHA NOKa3Ba Cur-
HUPUKAHTHA BPpb3Ka MeXay BCAKA NOTeHUManHa
KOMOVHaLMA OT CUMNTOMU (HOWHU U paHHU
CYTPEeLUHN; HOLLHW 1 AHEBHW; PaHHW CYyTPELLHMN U
OHeBHU; p < 0.001 3a Bcuuku). Cped nauneHtuTe
C HOLLHM CUMNTOMU 94% Ca 1 C paHHW CyTPEeLLHN
cMMnToMM, AoKaTo 73.3% OT Te3n C paHHW CyT-
PEeLLHM CUMNTOMU Ce NPeACTABAT U C HOLYHM CUM-
NTOMU. 3aBUCUMOCTUTE MEXAY HOLLUHWTE, PaHHU-
Te CyTPeLWHN U AHEBHMTE CMMMTOMMU Ca 3ana3Bar
NP BCUYKU Bb3MOXXHW KOMOWHALMW, HE3aBUCK-

Chest tightness  Chest congestion

The analysis of the relationships between
symptoms during each part of the 24-hour day
showed a significant association for each po-
tential symptom combination (night-time and
early morning symptoms; night-time and dayti-
me symptoms; and early morning and daytime
symptoms; all p < 0.001). Among patients with
night-time symptoms, 94.3% also had early mor-
ning symptoms while 73.3% of those with early
morning symptoms also had night-time symp-
toms.The relationships between night-time, ear-
ly morning and daytime symptoms were main-
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MO OT TEXeCTTa Ha OrpaHMYeHreTo Ha Bb3ayLl-
HUA NOTOK (OT NeKo 0 TexKo; p<0.05 3a BCUYUKWM).

CohluecTByBa B3aMOBpPb3Ka U MeXAy CMm-
nromute Ha XOBb npe3 pa3nnuHuTe yactu Ha
LEeHA 1 pas3fMyHM APYrv acnekTy Ha 6onecrra.
YcTaHOBEHa € CTaTUCTMYECKM 3HauMMa Bpb3Ka
MY HOLLUHWTE, paHHUTE CYTPELUHW 1 AHEBHU-
Te CUMMNTOMU U TEXECTTA Ha U3NUTBaHUA 3aayX.
CpegHute mMRC CTOMHOCTM Ca 3HAYUTENHO NO
BMICOKM NPW NauueHTUTe CbC CUMMNTOMU B CPaB-
HeHue C NauneHTHTe 6e3 TakrBa BbB BCAKA YacT
Ha fieHs.

CoLmAT TMN 3aBUCUMOCT CbLLECTBYBA U MeX-
4y cuMnToMUTe M 3APaBHMA CTaTyC, HMBaTa Ha
TPEBOXKHOCT U AENpPeCcus N Ka4eCTBOTO Ha CbHA.
Bb3 ocHoBa Ha HADS ckopa (Hospital Anxiety
and Depression scale) B HauanoTo Ha npoyuBa-
HeTo 34.5% OT MayneHTUTe MMAT TPEBOXHOCT 1
27.6 — penpecus. Korato faHHWTE Ce NPeoLeHAT
No OTHOLUEHME Ha CUMMTOMUTE B PasfiNyHUTE
YyacTu Ha feHAa cpegHute HADS ckopoBe 3a Tpe-
BOXHOCT 1 Ienpecua ce 0ka3BaT 3HAYUTENHO MO-
BMCOKM NPV naumeHTuTe cbC cumntomu. Mo-
cnegHute umat n no Bucokn CASIS ckopose
(COPD and Asthma Sleep Impact Scale), koeTo
CBMAeTeNcTBa 3a No-u3pas3eHo 3acAraHe Ha Cb-
HA.

loBeye OT NONOBMHATA OT NALUEHTUTE CbO6-
Wagart, ye m3nuTtBat cumntommn Ha XOBb npes
LANOTO AEHOHOLLME, BbNPEKN PeOBHOTO Npu-
€MaHe Ha NogabpXalo neyeHue, a noutn 80%
OT 60/HMTE MaT CMMTOMM NPe3 Hall-MasKko ABe
yactu ot geHa (our. 5).

tained for all symptom combinations, irrespecti-
ve of the severity of airflow limitation (mild to
very severe, all p<0.05).

There is a relationship between COPD
symptoms in each part of the 24-hour day and
other aspects of COPD. There was a significant
relationship between nighttime, early morning
and daytime symptoms and the severity of self-
perceived dyspnea. Mean mMRC grades were
significantly higher in patients with symptoms
compared with patients without symptoms in
each corresponding part of the 24-hour day.

The same type of relationship was establish-
ed between symptoms and health status, anxi-
ety and depression levels, and sleep quality. Ba-
sed on HADS score (Hospital Anxiety and De-
pression scale) at baseline, 34.5% of patients had
anxiety and 27.6% had depression. When asses-
sed according to patients with and without
symptoms in each part of the 24-hour day, mean
HADS anxiety and depression scores were
significantly higher in patients with symptoms.
Patients with symptoms also had significantly
higher CASIS scores (COPD and Asthma Sleep
Impact Scale), compared with those without
symptoms, indicating greater sleepimpairment.

More than half of patients reported experi-
encing COPD symptoms throughout the whole
24-hour day, despite receiving ongoing treat-
ment for their COPD and almost 80% of patients
had symptoms during at least two parts of the
24-hourday (fig.5).
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Bpoi1 Ha YacTuTe OT A€HOHOLWMETO, NPe3 KOUTO NaLeHTUTe ca CMMNTOMHN.
Number of parts of the day patients experienced symptoms.
Our. 5. YectoTa Ha CUMNTOMITE B 3aBUCMOCT OT NOABATA UM B e[1Ha, ZIBE WN TPU OT YacTuTe Ha AieHs (16).
Fig. 5. Frequency of the symptoms depending on their appearance in one, two or three parts of the day (16).

Price et al. HamnpaT, Ye NayMeHTN C HOLLHMN
CUMMATOMM MoraT fia 6bAaT OTKPUTY BbB BCUYKY
rpynun no GOLD T.e. mauueHTMTe morat ga nmat
HOLLHW CUMMTOMM N HapYLUEHO Ka4yecTBO Ha Cb-
HA, HE3aBUCKMMO OT TexKecCTTa Ha 3abonABaHeTo
(18).

WNHxanatopHute 6poHxoamnatatopu npo-

Price et al. found that patients with night-
time symptoms can be encountered in any of the
disease GOLD groups e.g. the patients may expe-
rience nigh-time symptoms irrespective of the
disease group (severity)(18).

Inhalatory bronchodilators still have a major



[b/KaBaT ja MMaT LieHTpasHa pons B fleueHneTo
Ha CMMMTOMaTUYHKTE NauneHTn ¢ XOBB (5). $2
aroHUCTUTE N aHTUXONIUHEPTULUTE NMPenN3BUK-
BaT BpoHxoAmnaTauus NocpeacTBOM PasfimyHM
MEXAHM3MU, KOETO € OCHOBAHUIE 3a 13MOo3BaHe-
TO UM B KOMOUHauusA (25). Bb3moxHo e yBenu-
YyaBaHe Ha [l03aTa Ha UHAVBUAYaNHUA MeanKa-
MEHT 3a MOCTMraHe Ha No-rofisiM OTrOBOP, HO Ta-
31 CTpaTerna BUHaru ce CBbp3Ba C MO-BMCOK
PUCK OT NOABA Ha HeXenaHW CTPaHUYHU peak-
uumn.

OvnropelicTBawute 32-aroHncTn, Kato sal-
meterol u formoterol, ocurypssat fo 12-yacoBa
6poHxoaunataumsa (14). Bbnpekn, ye n gBata
MefVKamMeHTa ca epeKTUBHU [32-aroHNCTu, pas-
NMYrATa B XMMMYHATa UM CTPYKTYpa obycnasAT
pas3nnyHy GapMOKONIOTUYHY XapPaKTEPUCTUKMU.
Salmeterol ce cBbp3Ba NbpBUYHO C B2-peuen-
TOpa, HO OCBEH TOBA MMa 1 BTOPU €K30-LIEHTDBP,
CBbP3BAHETO C KOWTO YyBenMyaBa MPOABIIKU-
TesIHOCTTa My Ha pencteue (9). Formoterol He
[OCTWra Ao eK30-LeHTbpa, HO 3aToBa MbK UMa
CUJTHO M3pa3eHa NMNodUIHOCT KbM MeMbpaHu-
Te Ha rnagkoMyckynHute knetku (11), KbgeTto
odopMA Aeno 1 NocTeneHHo ce 0cBoOOXKAaBa,
B3aMMOAeNCTBalkn ¢ 2 peuentopa. ToBa Ka-
YyecTBO My OCUTypsABa AbJrOTPAHO edeKTUBHa
KoHUeHTpauma (11).

BpoHxoAnnaTaTOpHUAT OTrOBOP KbM aHTU-
xonvHepruun npu nauneHtn ¢ XObb kato uano
N3rnexaa CXofeH C TO3M KbM MHXanaTopHu (32-
peLEenTOpPHU aroHNCTU. M36opbT Mexay ABaTa
BMAA Me4VKaMeHTU NPV Te3u NaLumeHTu ce onpe-
[ena noeeve OT NpuapykaBawuTte 3abonaga-
HWUA, UHOVBUAYaNHUA TONEPaHC U KINHUYHUA
ONUT Ha KNNHWLMCTA CbC CbOTBETHUA MefnKa-
MEHT.

MycKaprHOBWTe aHTaroHNCTM Ce NpeBpbLUaT
B Tepanus OT MbpBa JIMHWA MPY NaLUEHTU C
XOBBb (5). TAaxHaTa epeKTUBHOCT ce 0bycnass OT
¢daKTa, Ye NapacMNaTUKOBUAT XONUHEpPruyeH
TOHYC € MlaBHMA 0O6paTUM KOMMOHEHT Ha 06-
cTpykumaTta npu XObb (10). MHxanaTopHuTe
MYCKapWHOBW aHTaroHUCTN 3a neyeHne Ha XObb
MMaT pa3finyHa NPOABIIKUTENTHOCT Ha AENCTBIUE,
a 0T TaM U Pa3fIyH JO30BU PEXMMM.

Aclidinium bromide e HoB, abnrogericTealy
MYCKapWUHOB aHTaroHWCT, KONTO e noaxoasLy 3a
npunoXxeHue B kKomérHauus ¢ formoterol nopa-
an cxogHnTe nm 12 yacoBm JO30BU UHTepBanu. B
[LOMbJIHEHVE KbM [iBOVIHaTa 6poHxoamunaTaLms,
KOATO M3ABABa Tasm KombuHauua, aclidinium
bromide n formoterol nosnusasat cAMP c edexT,
KaKTO BbpPXy HaTPYMNBAHETO Ha MeE3EHXUMHMU
KINeTKY, Taka U BbPXy PEMOLENNPAHETO Ha eKC-
TpauenynapHus MaTpukc (13). ToBa 61 morno ga
006SICHN AOMBAHUTENHUS GNaroTBopeH edeKT Ha
Te3n MeAuKaMeHTH BbpXy benogpobHata GyHK-
UM Ha nauneHTn ¢ XOBbB.

OnunTK 3a CbBMECTHOTO NPUTOXKEHMWE Ha aH-
TUXONUHepruum 1 B2-peuenTopHy aroHUCTH
“Mma oT noBeye o1 20 rognHn. VI3BeCTHO e ue Kom-
OMHMpPAHETO UM BOAW AO MO-3HAUMM OPOHXO-
avnatatopeH edekT, OTKONIKOTO CaMOCTOsTeN-

role in the treatment of patients with COPD (5).
Beta 2 agonists and anticholinergics lead to
bronchodilation due to different mechanisms
which is a prerequisite for using them in
combination (25). It is possible to seek better
response by increasing the dose of the individual
medication but this strategy always has the risk
of more adverse reactions.

Long acting 32 receptor agonists like salme-
terol and formoterol can lead to sustained 12
hour bronchodilation (14). Despite that both me-
dications are effective, the differences in their
chemical structure define different pharmaco-
logical characteristics. Salmeterol binds prima-
rily to the B2 receptor but also has a second
exosite, binding to which increases the duration
of its action (9). Formoterol does not reach this
exosite but instead has a strong lipophilicity to-
wards the membranes of the smooth muscle
cells (23). At that site the formoterol is able to for
a depot which ensures its sustained release and
better interaction with the 2 receptor. This cha-
racteristic guarantees its long-lasting and effec-
tive concentration (11).

Bronchodilation response to anticholinergics
in patients with COPD is comparable to that exhi-
bited towards 32 receptor agonists. The choice
between the two groups of medications in these
patients is determined on the basis of the asso-
ciated diseases and the individual tolerance of
the patient, as well as the clinical experience of
the physician with the respective drug.

Muscarinic antagonists are becoming the
first-line treatment for COPD patients (5). They
are particularly effective because parasympa-
thetic cholinergic tone seems to be the major
reversible component of airway obstruction in
COPD (10). The inhaled muscarinic antagonists
available for the symptomatic treatment of
COPD have very different duration of action and,
hence, dosing regimes.

Aclidinium bromide is a novel potent, long-
acting inhaled muscarinic antagonist that can be
used in combination with formoterol due to their
similar 12 hour dosing interval. In addition to the
combined bronchodilation aclidinium bromide
and formoterol involves cAMP affecting both,
the accumulation of mesenchymal cells and
extracellular matrix remodeling (13), which may
explain the beneficial effect of the drugs on lung
functionin COPD.

Attempts for the combined use of anticholi-
nergics and (2 receptor agonists have been
ongoing for more than 20 years. It is known that
their combination can elicit even greater bron-
chodilation response than either of them alone
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HOTO UM npunoxexue (3). ETo 3awo cbBMeCTHO-
TO MPUNIOXKEHME Ha aHTMXONUHepruum un P2-
peLenToOpHN aroHUCTU BCe MO-YeCTo Ce M3Mos-
3Ba 3a YCMnewHo noaabpxalo neyeHue. OcBeH
TOBa MPUJIOXKEHNETO Ha ABOHa GpoHxoauIaTa-
LMA Le NOANOMOrHe 3a No-TOYHO CTafMpaHe Ha
naymeHTute c XOBB.

Bbnpekn npunabpxaHeTo KbM TepanuaATa,
noseye OT NonoBuHaTa naumeHTn ¢ XObb npo-
ObKaBaT Aa MMaT CMMNTOMY Npe3 UANoTo fe-
HOHOLLMe, BKJIIOUMTENTHO Mpe3 HouiTa U paHo
cyTpuH. HabntofaBa ce B3anMoBpb3KaTa Mexay
HOLLHWTE, PaHHWTE CYTPELIHW U JHEBHUTE CUMI-
TOMU, HE3AaBUCUMO OT CTeMeHTa Ha OBCTPYK-
umaTa. MaymeHTr CbC CUMMATOMM NPE3 KOATO U ia
€ YacT Ha AEHOHOWMETO CbLO Taka MMmaT U
CUTHUPUKAHTHO MO-NOW 34pPaBeH cTaTyc, Mo-
BVCOKM HVBa Ha TPEBOXXHOCT U iIeNpecus, 1 BNO-
LIEHO KauyecTBO Ha CbHA. ToBa npepgnonara, ye
CerawHuTe TepaneBTUYHU NOAXOAN KbM Mauu-
eHTuTe ¢ XOBb MoXe fa He ocurypsBsaTt ageKksa-
TEH KOHTPOJ Ha CUMNTOMUTE, C AVPEKTEH epeKT
BbPXY TAXHOTO KaueCcTBO Ha XM1BOT. HoBM npena-
paTy, BKAOUBALLM KOMOVHaLUKN OT AbJrofencT-
BaLy 32 aroHUCTN 1 AbArOAENCTBALLM MyCKapy-
HOBW aHTaroOHUCTW C ABYKPATHO MpPUIOXKeHUe
MMaT noTeHUMana fa nofobpsAT KOHTposna Ha
cMMnToMmTe.

MybnmnkauuaTa ce oCbluecTBABa CbC CbAen-
cTBmeTo Ha AcTpa3eHeka bbarapus.

(3). That's why combined application of anticho-
linergic and B2 receptor agonist is frequently
used as a maintenance treatment. In addition to
that dual bronchodilation can be beneficial for
better grading of the patients with COPD.

Despite receiving treatment for COPD, more
than half of the patients continued to have
symptoms throughout the whole 24-hour day,
including during the night-time and early mor-
ning periods. The relationship between night-
time, early morning and daytime symptoms was
observed irrespective of the severity of airflow
obstruction. Patients with symptoms during any
part of the 24-hour day also have significantly
worse health status, increased anxiety and de-
pression levels and sleep quality. This suggests
that currentapproaches to managing COPD may
not adequately control symptoms, which can
impact on a patient's quality of life. New formu-
lations, including combination of long-acting 32
agonists and long acting muscarinic antago-
nists that are administered twice daily, have the
potential toimprove symptom control.

This article was published with the assistance
of AstraZeneca Bulgaria.



KHuronuc:
References:

1. AgustiA, Calverley PM, Celli B, etal. Characterisation of COPD heterogeneity in the ECLIPSE cohort. RespirRes 2010; 11:122.

2. AppelbergJ, PavlenkoT,BergmanH, etal.Lung aeration during sleep. Chest 2007;131:122-129.

3. Bone P etal In chronic obstructive pulmonary disease, a combination of ipratropium and albuterol is more effective than
eitheragentalone.Chest 1994;105:1411-19.

Calverley PMA.COPD: whatis the unmet need? British Journal of Pharmacology 2008; 155:487-493

Cazzola M and Matera MG (2008) Novel long-acting bronchodilators for COPD and asthma. BrJ Pharmacol 155:291-299.
Cazzola, M.; Matera, M.G. Emerginginhaled bronchodilators:an update. Eur. Respir. J. 2009, 34, 757-769.

Decramer M, Janssens W, Miravitlles M: Chronic obstructive pulmonary disease. Lancet 2012,379:1341-1351.

Global Strategy for the Diagnosis, Management and Prevention of COPD, Global Initiative for Chronic Obstructive Lung
Dlsease(GOLD) 2015. Available from: http://www.goldcopd.org/.

9. Green SA, Spasoff AP, Coleman RA, Johnson M, and Liggett SB. Sustained activation of a G-protein-coupled receptor via
“anchored” agonist binding. Molecular localization of the salmeterol exosite within the beta2-adrenergic receptor. BiolChem
1996;271:24029-24035.

10. GrossNJ(2006) Anticholinergicagentsinasthmaand COPD. EurJPharmacol 533:36-39.

11. Johnson M. Beta2-adrenoceptors: mechanisms of action of beta2-agonists.Paediatr Respir Rev 2001;2:57-62.

12. Kessler R, Partridge MR, Miravitlles M, Cazzola M, Vogelmeier C, Leynaud D, Ostinelli J: Symptom variability in patients with

® N o u s

severe COPD:a pan-European cross-sectional study. Eur RespirJ 2011,37:264-272.

13. Lambers C, Costa L, Ying Q, Zhong J, Lardinois D, Dekan G, Schuller E, Roth M.Aclidinium bromide combined with formoterol
inhibits remodeling parametersin lung epithelial cells through cAMP.Pharmacol Res. 2015 Nov 4;,102:310-318.

14. Loétvall).Thelongand short of beta2-agonists. Pulm Pharmacol Ther 2002;15:497-501.

15. Miravitlles M, Anzueto A, Legnani D, Forstmeier L, Fargel M: Patient's perception of exacerbations of COPD-the PERCEIVE
study. Respir Med 2007, 101:453-460.

16. Miravitlles M, Worth H, Soler Catalufia J, Price D, De Benedetto F, Roche N, Godtfredsen N, van der Molen T, Léfdahl C, Padullés
L, Ribera A.Observational study to characterise 24-hour COPD symptoms and their relationship with patient-reported outcomes:
results from the ASSESS study. RespirRes.2014 Oct 21;15:122.

17. Partridge MR, Karlsson N, Small IR: Patient insight into the impact of chronic obstructive pulmonary disease in the morning:
aninternet survey. Curr Med Res Opin 2009, 25:2043-2048.

18. Price D, Small M, Milligan G, Higgins V, Garcia Gil E, Estruch J: Impact of night-time symptoms in COPD: a real-world study in
five European countries. IntJ Chron Obstruct Pulmon Dis 2013, 8:595-603.

19. Rennard S, Decramer M, Calverley PM, Pride NB, Soriano JB, Vermeire PA et al. (2002). Impact of COPD in North America and
Europein 2000: subjects' perspective of confronting COPD International Survey. Eur Respir J 20: 799-805.

20. Roche N, Chavannes NH, Miravitlles M: COPD symptoms in the morning:impact, evaluation and management. Respir Res
2013,14:112

21. Roche N, Small M, Broomfield S, Higgins V, Pollard R: Real world COPD: association of morning symptoms with clinical and
patientreported outcomes. COPD 2013, 10:679-686.

22. Seemungal TA, Donaldson GC, Bhowmik A, Jeffries DJ, Wedzicha JA. Time course and recovery of exacerbations in patients
with chronic obstructive pulmonary disease. AmJ Respir Crit Care Med 2000;161: 1608-1613.

23. Spengler CM, Shea SA. Endogenous circadian rhythm of pulmonary function in healthy humans. Am J Respir Crit Care Med
2000; 162:1038-1046.

24. Vestbo J,Hurd SS, Agusti AG, Jones PW,Vogelmeier C, Anzueto A, Barnes PJ, Fabbri LM, Martinez FJ, Nishimura M, Stockley RA,
Sin DD, Rodriguez-Roisin R: Global strategy for the diagnosis, management, and prevention of chronic obstructive pulmonary
disease: GOLD executive summary. Am J Respir Crit Care Med 2013, 187:347-365.

25. Vogelmeier C,Kardos P, Harari S, Gans S, Stenglein S, Thirlwell J. Formoterol mono- and combination therapy with tiotropium
in patients with COPD:. Respir Med.2008;102(11):1511-20.

editorials

CIRCADIAN VARIABILITY
OF SYMPTOMS
IN STABLE COPD

Thoracic Medicine
Volume VI, Issue 4
December 2015

KopecnonpeHuyunsa

A-p bnaron MapuHos
KaTeppa no natodusnonorus,
MepunumnHckn YHnBepcuTeT —
Mnosgne

Byn. Bacun Anpunos 15A
Mnosane 4002

Correspondence

Blagoi Marinov, MD
Pathophysiology Department
Medical University of Plovdiv
Vasil Aprilov blvd. 15A
Plovdiv 4002

e-mail:
bmarinov@pathophysiology.info



