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Approaches to the use
of anti-inflammatory medications
in the treatment of bronchial asthma
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Over the past few decades, the frequency of bronchial
asthma (BA) cases shows a sharp growth .At present about 300
million people worldwide suffer from this disease particularly
in highly industrialized countries, Ukraine in particular.
Asthma is associated with higher mortality, disability and eco-
nomic costs.

Asthma is a chronic disease manifested by recurrent epi-
sodes of wheezing, coughing, shortness of breath, feeling of
tightness in the chest usually associated with variable airway
obstruction and bronchial hyper reactivity. Chronic airway
inflammation has been recognized as the basis of the patho-
genesis of asthma. This chronic inflammatory process is char-
acterized by extensive infiltration of the airway mucosa and
lumen by increased numbers of activated eosinophils, mast
cells, macrophages and T- lymphocytes. Immune cells, in
turn, release inflammatory mediators, including histamine,
prostaglandins and leukotrienes. These mediators play a cru-
cial role in the initiation of inflammation and bronchocon-
striction. Taking into account that inflammatory cells and
mediators circulate in the systemic circulation, asthma can be
regarded as a systemic disease that requires a broader approach
to treatment in terms of inflammation including the periph-
eral small airways (15).

On the basis of the pathogenic characteristics of the dis-
ease, it is easy to answer the question why it is so important
and possible to get inflammation in asthma under control.
Control of inflammation in asthma leads to controlled symp-
toms and to reduction of the severe exacerbations (4) risk.
Besides, chronic eosinophilic inflammation in the lower
respiratory tract may contribute to their remodeling (13, 14,
20) . Remodeling is expressed in

- increasing the number of goblet cells - hypersecretion

- hypertrophy of smooth muscle cells - increased broncho-
constriction activity

© N.Y. Monogarova, 2013

- increasing the number of vessels and the capacity for rapid
and pronounced edema.

- in severe long-term course of asthma collagen deposition
beneath the basement membrane is also observed ( Fig. 1).

Standards of treatment

Currently, the main goal of asthma treatment is recognized
as achieving optimal disease control. It is important to pre-
vent future risks, including exacerbations and side effects of
the applied therapy. There is a considerable interest in con-
trolling not only the clinical manifestations of asthma, but
also inflammation and fundamental process in the pathogen-
esis of asthma. Nowadays, it is established that reduction of
inflammation allows to achieve effective control and reduce
clinical exacerbations . However, due to cost and/or the
unavailability of tests for determination of sputum eosinophils
and nitric oxide in exhaled air, invasiveness of bronchial
biopsy on existing recommendations purpose is to control the
symptoms.

Considering that asthma is an inflammatory disease the
basic therapy includes drugs having an anti-inflammatory
activity. The most versatile anti-inflammatory effects have
inhaled corticosteroids ( ICS ).

Short-acting b-2 agonists ( SABA ) on an as-needed basis
should be provided for symptom relief

or rescue. Verifying ICS therapy should be administered if
necessary 3 or more times a week using SABA. Leukotriene
receptor antagonists (LTRA) are recommended as a second
line monotherapy in patients with a poor adherence to
inhaled corticosteroids at low doses or in patients with con-
comitant AR. Lack of response to inhaled corticosteroids as
monotherapy may require the addition of other groups of
drugs. There are several options to make a choice: adding a
leukotriene receptor antagonist (LTRA) in combination of
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¢ Increasing of the number of goblet
cells — hypersecretion

* Hypertrophy of smooth muscle cells -
increased bronchoconstriction activity

¢ Increasing the number of vessels
and the capacity for rapid
and pronounced edema

* Collagen deposition beneath
the basement membrane

Figure 1. What does it mean for the patient’s — bronchial asthma remodeling

B-2 long-acting agonists (LABA) or increasing the dose of
inhaled corticosteroids. In some patients with no effect on the
previous steps anti-IgE therapy and oral steroids can be used
(GINA 2006-2012, Order number 868 MPH of Ukraine from
October 8, 2013 ) ( Figure 2).

Clinicians are well aware of various therapeutic options in a
single step. They are comparable in effectiveness in control-
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ling symptoms. With regard to their anti-inflammatory poten-
tial, they are significantly different. The second selection step
is performed between the two groups, both of which have
anti-inflammatory effect. LTRA and low doses of inhaled
corticosteroids have clinically comparable efficacy.
Concerning the anti-inflammatory effect, it is quite difficult
to compare. They are almost impossible to match on specific

Figure 2. Sequential therapy of patients with asthma
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biomarkers of inflammation as these groups differ signifi-
cantly in “point of application “. Some biomarkers of inflam-
mation mainly react to the impact of inhaled corticosteroids
such as nitric oxide which is reduced under the influence of
corticosteroids and poorly responsive to the impact of LTRA.
Another predominantly reduced one under the influence of
LTRA is cysteine leukotrienes. The third significantly reduced
under the impact of LTRA and under the influence of inhaled
corticosteroids is a number of eosinophils in induced sputum.
However LTRA group and low dose steroids to reduce the
swelling, hypersecretion and bronchoconstriction are suffi-
ciently easy to control asthma. Thus these two groups of
preparations are effective in a successful asthma control in
children by reducing the activity of inflammation. In adults
the preferred first step of monotherapy is ICS and LTRA are
recommended as a second-line monotherapy in patients with
poor adherence to ICS, low-dose ICS requirements or in
those who also have concurrent AR.

The mechanism of anti-inflammatory activity of inhaled
corticosteroids is associated with suppression of inflammatory
mediator release cascade, decrease the synthesis and release
of IL- 1, IL- 5, IL- 6 and TNF-a; TH2 cytokine production
inhibitor , IL- 4 and IL- 5 CD4 + T- cells. Inhaled cortico-
steroids reduce airway reactivity both early and late phase of
allergic response to inhaled allergens, deminish the attraction
of inflammatory cells .

To control symptoms while taking inhaled corticosteroids
alone is often insufficient. Such situations arise even if ICS
are administered in high dose. This is not surprising, since
corticosteroids have no direct impact on the reduction of
leukotriene synthesis by cells (monocytes, T- lymphocytes,
eosinophils), does not reduce the number and activity of
CysLT1 receptors and can only indirectly reduce the amount
of RNA required for the synthesis of leukotriene (14).
Mondino and others have shown that taking 200 mcg of fluti-
casone propionate for 4 weeks caused a reduction of LTE4 in
exhaled air by only 18 % (17). Gylfors P. et al studied 13
patients with mild asthma a few days prior to treatment and 2
weeks after the LTD4 level measured in the urine, as a marker
of leukotriene biosynthesis. They also performed methacho-
line challenge test and measured levels of nitric oxide in
exhaled air as a marker of response to corticosteroids. Patients
were treated with 1000 mcg of fluticasone propionate. This
was a double-blind, placebo-controlled crossover design with
2 weeks in each period and a three-week washout period in
between. The results showed that fluticasone propionate sig-
nificantly reduced metaholinic hyper-reactivity and nitric
oxide in exhaled air, but the level of LTD4 in urine from the
same patients did not decrease (18). These data suggest that
inhaled corticosteroids do not prevent bronchospasm, edema
and hypersecretion caused by leukotrienes. Thus, the factors
that cause the lack of efficacy of inhaled corticosteroids in
adults and children over 12 years include poor inhalation
technique, continued exposure to allergens, smoking, poor
adherence to therapy and insufficient suppression of leukotri-
ene mechanisms of the inflammatory response.

So, with little effect of inhaled corticosteroids it is recom-
mended to move to step 3. The doctor has the choice between
the following variations within the same therapeutic steps:
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increasing the dose of inhaled corticosteroids to high, to add
LTRA or LABA. Three of these combinations have compa-
rable efficacy to control the clinical manifestations. Regarding
the ability to affect the activity of the inflammation, the first
two variants have greater anti-inflammatory therapy potential
compared to a fixed combination. And in making “informed”
therapeutic decisions are likely to take into consideration the
comparative effectiveness of these three combinations in con-
trolling asthma symptoms and the ability to control disease
activity. Below are details of two large meta-analyzes compar-
ing the effectiveness of each of the steps in asthma control.

Adding LTRA to inhaled steroids

In 2012 meta-analysis data were published which included
prior studies of August 2011. Of potentially relevant studies
inclusively 13 studies criteria for inclusion in the meta - anal-
ysis (n = 2774) has been taken. In total, the meta- analysis
included 1217 patients. The researchers concluded that low-
dose inhaled corticosteroids in combination with
SINGULAIR® as effective in improving FEV1 and reduces
the severity of eosinophilic inflammation as a high dose of
inhaled corticosteroids . Inhaled corticosteroids in combina-
tion with SINGULAIR® more effectively reduces multiple b2
use of short-acting agonists in comparison with high-dose
inhaled corticosteroids (12).

Montelukast, compared with LABA when added to ICS
In case where no clinical control on low-dose inhaled cor-
ticosteroids is achieved, we can switch to a fixed combination
of ICS and LABA, add LTRA or increase dose of inhaled
corticosteroids. There are a number of studies that compared
the efficacy of LABA and LTRA when added to inhaled cor-
ticosteroids. In 2011, Ducharme FM et al published a meta-
analysis which included 17 studies carried out before 2010.
The researchers concluded that the difference in the effective-
ness of adding LTRA and LABA to low-dose inhaled cortico-
steroids is statistically significant in favor of LABA but very
small with the addition of LABA and is associated with the
risk of serious adverse events occurred in 1.3 times higher (3).
LABA safety is problematic especially when used without
inhaled corticosteroids. In 2010 the Committee of FDA (U.S.
Food Safety Committee and drugs) taking into account data
of studies, concluded that the benefit of LABA continue out-
weigh the risks when used properly. However, given the serious
risk, FDA recommends administration of LABA to patients
whose control cannot be achieved with the help of drugs
asthma controllers. Some studies have shown that the use of
LABA in conjunction with inhaled corticosteroids reduces
the risk, other studies have not confirmed these findings, and
therefore FDA insists that long-term use of LABA should be
limited to those cases in which patients do need them (2).
LABA have another effect that is not dependent on wheth-
er the patient receives LABA inhaler or different inhaler
devices. It should be born in mind that the regular use of
LABA in the control of symptoms and lung function has no
effect on inflammation in the airways. Mclvor and others
have shown in their study that the dose of corticosteroids may
be reduced by 87% with the addition of LABA while there will
be no symptoms and the level of eosinophilic inflammation
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will be quite high. Thus LABA may mask increasing inflam-
mation and lead to severe exacerbations (10). A meta-analysis
in 2006 showed that regular use of LABA, despite taking
inhaled corticosteroids can cause an increased risk of severe
exacerbations (14). These data were confirmed by two
Cochrane reviews that assessed the risk of severe exacerba-
tions requiring hospitalization of patients who received LABA
with ICS. It was concluded that LABA should be considered
as adjunctive therapy to standard therapy with inhaled corti-
costeroids. If it is necessary to add a LABA to ICS, we must
switch the patient to a fixed dose combination. While the
benefits of LABA greatly exaggerated, and the potential risks
are high, LTRA are comparable choice as an addition to
inhaled corticosteroids.

Effectiveness of montelukast in real clinical practice

It is important to note that the data on the comparative
efficacy of montelukast to inhaled corticosteroids as mono-
therapy and addition to ICS compared with LABA is taken
from randomized controlled trials that have strict inclusion
and exclusion criteria. These restrictions do not allow you to
transfer data from randomized trials to clinical practice. The
difference between the results of randomized trials and clini-
cal practice is often revealed . This may partly explain the
inadequate broadcasting the results to clinical practice.
Interestingly, only 5.4 % of patients with asthma of the total
cohort can take part in the study, due to the fact that the
majority of patients did not meet the strict criteria for inclu-
sion in randomized trials (7). In order to use the results of the
effectiveness of montelukast, studies have focused on observa-
tional of “real-world clinical practice.”

In 2005, Dupont conducted a study of 313 patients aged 15
and older with persistent asthma which inadequately con-
trolled ICS and LABA (4). Montelukast significantly
improved asthma control and impact on quality of life
according to ACQ test (4). In 2009 the same open, prospec-
tive, multicenter, observational study was published that
evaluated the role of montelukast as a second controller. Korn
and other authors evaluated the addition of montelukast 10
mg and 4.5 to ICS or ICS and LABA in 5700 patients, many
of whom were children aged 4 years and older. It was noted
significant improvement in quality of life, measured by ACQ
test and reducing the symptoms of asthma (9). In 2009, a
study SAS, and in 2010 in the STAR study and MONICA
study it was shown that the addition of montelukast to cur-
rent therapy with inhaled corticosteroids or inhaled cortico-
steroids and LABA improves asthma control, quality of life of
patients with asthma and lung function ( 6, 17, 18). Thus, the
data from clinical practice confirm the efficacy of montelu-
kast in asthma control as shown in randomized studies. The
necessity of adding montelukast to improve asthma control
due to the ability to control the development of leukotriene's
pathway inflammation, which cannot be eliminated with cor-
ticosteroids. Thus, when there is insufficient control of
asthma with inhaled corticosteroids alone with preserved lung
function values within 80% and more it would be more appro-
priate, in our opinion, to strengthen anti-inflammatory ther-
apy with LTRA. This combination is particularly suitable in
the presence of allergic rhinitis as L'TRA affect systemic aller-
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gic inflammation as opposed to an inhaled corticosteroids and
especially LABA, which do not have an anti-inflammatory
action.

Conclusions

Asthma is a chronic inflammatory disease. A balanced
approach to anti-inflammatory therapy may be useful to con-
trol symptoms, reduce the volume of therapy in the future,
prevent bronchial remodeling, and reduce the risk of exacer-
bations. The background for the basic therapy is drugs having
an anti-inflammatory activity. Inhaled corticosteroids are the
cornerstone of asthma therapy; LTRA are an important com-
ponent of the basic treatment of asthma, which act differently
from the mechanisms of inhaled corticosteroids, which elim-
inate the inflammation in the airways. For better control of
inflammation it is necessary to use a combination of anti-
inflammatory agents (ICS with LTRA).
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naxoan Ao NIKYBAHHSA BPOHXIANIBHOI ACTMU
NMPOTU3ANAJIbHUMUN SACOBAMU

H. €. Monoeaposa

Beryn. bpouxiansha acmma sease coboro Komniaexc npouyecia, pesynb-
Mamom IKUX € 3aNaneHHs OUXANbHUX WASXIB, W0 NPOAGASIEMbCS OPOHXOC-
nasmom. Cauzoea 00040HKG OUXANLHUX WAAXIE IHDINbMPYEMbCS AKMU80-
BAHUMU 3ANANLHUMU KAIMUHAMU, 6I00Y8AEMbCA MACOBE GUBLALHEHHS
mediamopie 3ananenns. Taki mediamopu, sk nelikompieHu, gidicparomo
8aNCAUBY PO Y YboMYy npoueci. Huni inearsyitini kopmukxocmepoiou (I1KC)
€ HapixcHum Kamenem y koumpoai acmmu. IIpome konmpoas Hao acmmoro
MOdce 3AAUMAMUCA HUJICHE ONMUMAAbHOO 6HACAIO0K HeOOMPUMAHHA
pexcumy npuiiomy IKC, nenpaeunvHoi mexHiku GUKOHAHHA iHeaAAuil,
no60H6aHb BIOHOCHO NOOIMHUX edhekmie Kopmukocmepoidie, mo6mo uacmo
HeoOXiOHI 000amKo08i MONCAUBOCII 0O KOHMPOABAMU CUMIMOMU OPOH-
xianvHoi acmmu. Anmaeonicmu aetikompicnosux peuenmopie (JITPA), a
came MOHmenyKacm, € opyeum eghekmusHum i dobpe nepeHocUuMum npomu-
3aNANbHUM KOMHOHEHMOM 6a3ucHoeo AiKysanHs. Icnye ocobausa nepegaea
a5 nayienmie 3 GCMMOI0 | CyRymHImM anepeiyHum pUHimoM.

Oxonaeni muranug. Moumenykacm (Cuneyasp) eusueruii y xodi doope
CHAGHOBAHUX PAHOOMI308AHUX KAIHIYHUX docaiOxcend. Y uiil nybonikauii
npedcmagaenuil pemenbHo NPogedeHuUll aHAaAi3 Aimepamypu, Memoio K020
0yaa ouiHka 00Ka3060i 6asu, w0 niomeeposcye HeoOXiOHicmb GUKOPUC-
manna JITPA. Lleii oennd npuceavenuii poai Monmenykacmy 6 saxocmi
Mmonomepanii, dooamiogoi mepanii do IKC 6 nonyasuyii dopocaux nayicn-
mié 3 OPOHXIAAbHOW ACMMON, Y MOMY HUCAI i3 CYNYMHIM anepeiuHum
punimom. Kpim moeo, uacmo mooxcyms euseasmuce desiki po3oixcHocmi
MidC pakmuuHuMU OGHUMU, OMPUMAHUMU Y X00i pAHOOMI308aHUX 00CAI-
ddiceHd 3 HAOPAHUMU <«i0eani308aHUMU» XBOPUMU HA ACMMY, 8i0 pe3yab-
mamie 8 ymoeax peanvbHoi KAiHiMHOI npakmuku. BxawouenHs Oanux,
OMPUMAHUX 6 PeaNbHUX YMOBAX Y WUPOKO020 KOAd NAUIEHMIB, 3 8eAUKUM
HabopoM KIHYesux mo4ok, noguHHe 0onomoemu KAiHiyucmam npuimamu
Oinbu 06TpyHmMogani mepanesmuyti pivienns. Taki 00cai0NCceHH MONCYMb
sucmynamu opieumupamu y edenHi Oinvuiocmi nayienmis, 3abesneuyio-
Yy wupwui no2aso Ha npodaemy KomopoioHocmi, cnpusiouy RpUXUAbHOC-
mi 00 NiKy8aHHA.

JlymKa eKkcnepriB: 3gadicenuil nioxio do npomusanansHoi mepanii moice
Oymu KopucHum 045 KOHMPOAIO CUMNIMOMIB, YCRIUHO20 3MEHUIEHHS 00 €My
mepanii Hadani, nonepeoicents pemooenio8ants OPOHXI6, SHUNCEHHS PUCKY
3aeocmpenb. OcHo8010 6a3uckoi mepanii € npenapamu, wo MarOms NPomMu-
3ananvry akmusticms. IKC 3arumaromocs HapiXcHUM Kamerem 6 mepanii
bA; JITPA € saxcausum komnonenmom 6azuchoi mepanii BA, axi iomin-
Humu 6i0 IKC mexanizmamu ycyeaomv 3ananeHHs 6 OUXAAbHUX WASXAX.
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s Kpauyoeo KOHMpoOAKo 3ananents He0OXiOHO BUKOPUCMOBY8aAMU NPOMU-
3ananvhi kombinayii (IKC'y cnoayuenni 3 JITPA).
Kuouosi ciioBa: 6pouxiarsrna acmma, KOHmMpony, 3aNANEHH.
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ANTI-INFLAMMATORY BASIC THERAPY
OF BRONCHIAL ASTHMA

N. Monogarova

Introduction: Asthma is a complex processes that results from airway
inflammation and manifests as bronchoconstriction. Infiltration of the
airway mucosa and lumen by activated inflammatory cells, along with
release of mediators, can occur extensively. Chemical mediators known as
leukotrienes are believed to play a major role in this process. At present,
inhaled corticosteroids (ICS) are the pharmacologic cornerstone of asthma
management. However, asthma control may remain suboptimal when rely-
ing on ICS because of problems with compliance, poor inhaler technique
and concerns about the side effects of steroids; additional agents are often
required to control symptoms. Leukotriene receptor antagonists (LTRA),
namely montelukast, provide a safe and effective additional anti-inflam-
matory treatment option. There is particular benefit for patients with asth-
ma and concomitant allergic rhinitis.

Areas covered: Montelukast has been well studied through rigorous
clinical trials. A thorough review of the literature has been undertaken to
assess the evidence supporting the use of LTRAs. This review focuses on the
role of montelukast not only as monotherapy but also as add-on therapy to
ICS in the adult asthma population, as well as adult asthmatics with con-
comitant allergic rhinitis. In addition, there is often some discrepancy
between the evidence generated in the idealized asthma patients recruited
into randomized clinical trials and results obtained in the real-life setting.
This review assesses recent clinical trials evaluating the real-life evaluation
of montelukast, achieved mainly through open-label observational studies.

Expert opinion: Oral LTRA bring remarkable ease of anti-inflammato-
ry treatment administration and symptom improvement with minimal side
effects to the management of adult asthma. Balanced approach to anti-
inflammatory therapy may be useful for controlling symptoms, successful
magnitude of treatment redaction, prevent bronchial remodeling, reducing
the risk of exacerbations. The mainstays of therapy are drugs having an
anti-inflammatory activity. Inhaled corticosteroids are the cornerstone of
asthma therapy; LTRA is an important component of basic therapy of
asthma, which reduces inflammation by mechanisms other than corticoste-
roids. For better control of inflammation is necessary to use an anti-
inflammatory combination (ICS with LTRA).

Key words: asthma, control, inflammation.
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