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Введение
Бронхолегочная болезнь у больных муковисцидозом развивается с первых месяцев жизни. Задержка густого 
секрета в дыхательных путях приводит к появлению слизистых пробок, заражению дыхательных путей 
патогенными бактериями, что приводит к бронхоэктатической болезни и разрушению паренхимы легких.
Бронхиальный дренаж с использованием аппарата SIMEOX сочетает в себе различные механизмы действия, 
направленные на дренирование секрета дыхательных путей, который особенно трудно выводится у больных 
муковисцидозом. Эти механизмы включают мобилизацию, разжижение и эвакуацию секрета.
Это может способствовать замедлению или даже остановке прогрессирования бронхолегочного 
заболевания, что приводит к таким клиническим эффектам, как уменьшение интенсивности кашля и 
количества мокроты, уменьшение частоты обострений, стабилизация или улучшение функциональных проб и 
визуализирующих исследований, и, в конечном итоге, улучшение качества жизни пациентов.
Таким образом, эффективная физиотерапия грудной клетки необходима как для лечения обострений 
бронхолегочных заболеваний, так и для длительного ведения пациентов с муковисцидозом в домашних 
условиях.

1











Краткое изложение представленного дела:

даже в эпоху эффективного лечения белковыми модуляторами CFTR интенсивное лечение 
бронхолегочных заболеваний остается необходимостью для группы избранных пациентов с 
муковисцидозом

при муковисцидозе большое значение в лечении обострения бронхолегочной болезни имеет сочетание 
интенсивной физиотерапии грудной клетки и внутривенной антибиотикотерапии

для сокращения сроков госпитализации хороший эффект достигается при двухэтапном лечении:

1-й этап: сочетание внутривенной антибиотикотерапии и интенсивной физиотерапии с применением
Simeox в процессе госпитализации (в этот этап также входит обучение наиболее эффективной работе с
аппаратом)
2-й этап: продолжение внутривенной антибиотикотерапии в домашних условиях в сочетании с
продолжением интенсивного дренирования дыхательных путей (Simeox).

дренажные устройства, такие как Simeox, играют важную роль в поддержке внутривенной 
антибиотикотерапии
для  документирования эффективности лечения можно рассмотреть бодиплетизмографию и тестирование 
множественного вымывания азота (N2MBW)
очень важно поддерживать связь с физиотерапевтом, ведущим пациента в домашних условиях, для 
совместного выбора наилучших вариантов лечения

Впоследствии Barbara Räwer, известный и уважаемый респираторный физиотерапевт Германии, отметила, 
что благодаря физиотерапии грудной клетки с использованием Simeox количество мокроты, эвакуируемой из 
наиболее дистальных отделов легких, увеличилось, в то время как некоторые из ранее неактивных участков 
легких были привлечены к работе и участвуют в газообмене.
До начала лечения Simeox были проведены некоторые наблюдения относительно характера дыхания 
пациента. Даже в покое наблюдалась интенсивная деятельность дополнительных дыхательных мышц, 
мускулатуры ключиц и верхних ребер, снижение подвижности нижних отделов грудной клетки.
Сеансы физиотерапии больного начинают с введения ингаляционного сальбутамола и гипертонических 
солевых ингаляций. После этого выполняются упражнения на растяжку, а затем - дренирование бронхов с 
помощью Simeox (обычно 3 цикла по 10 вдохов, мощность аппарата 50%), в положении сидя, чтобы 
диафрагма и грудная клетка были оптимально расположены, и дренаж. связано с наименьшими 
возможными усилиями.
В начале лечения пациент сообщил о меньшем усилии при дыхании и о возможности дышать более глубоко. 
Во время первых нескольких сеансов Симеокса пациент отхаркивал большое количество бронхиального 
секрета, который сохранялся в течение длительного времени. На последующих сеансах количество 
отхаркиваемой мокроты значительно уменьшалось. Тогда было принято решение о введении других 
дренажных позиций (лежа на обоих боках), что привело к мобилизации секрета из других отделов легких. 
Пациент также использовал мундштук Simeox для аутогенного дренажа, что также значительно улучшило его 
качество. 
В настоящее время пациентка получает модуляторы белка CFTR, и в ее дыхательных путях сохраняется 
меньше секрета; однако роль бронхиального дренажа остается очень значительной, поскольку секрет 
присутствует преимущественно в самых мелких дистальных бронхах.

Физиотерапия с использованием аппарата Simeox очень эффективна, особенно в периферических отделах 
легких. Данный вид физиотерапии рекомендуется больным муковисцидозом, получающим этиотропную 
терапию.



Краткое содержание

Simeox способствует мобилизации бронхиального секрета, особенно в первый период его применения.

Simeox позволяет изменить характер дыхания на более глубокий, тем самым облегчая дыхание. 

Simeox уменьшает гиперинфляцию легочной паренхимы.

Рекомендации

Терапию Simeox следует рассматривать при обострении бронхолегочного заболевания в сочетании с 
внутривенной терапией антибиотиками.

Терапия Simeox не должна заменять другие компоненты физиотерапии грудной клетки. 

Всегда следует учитывать индивидуальные предпочтения пациента.

Уменьшение гиперинфляции легких должно быть документировано с помощью бодиплетизмографии и 
N2MBW (чувствительность спирометрии может оказаться слишком низкой, чтобы доказать эффект от 
использования устройства).

Доктор Raj Jayaraj и Claire Lord, физиотерапевт

Доктор Raj Jayaraj и Claire Lord представили два клинических случая. В первом случае речь идет о пациенте 
мужского пола, 17 лет, с муковисцидозом (генотип F508del/F508del), диагноз установлен сразу после 
рождения - на 2-й день жизни пациенту была проведена операция по поводу мекониевой непроходимости. 
Пациент страдает хронической инфекцией дыхательных путей, вызванной Staphylococcus aureus и 
Pseudomonas aeruginosa, а также колонизацией Mycobacterium abscessus. У него диагностирован диабет 
CFRD, и из-за крайне недостаточного прироста массы тела его кормят через зонд ПЭГ. В связи с 
необходимостью регулярной плановой внутривенной терапии антибиотиками каждые 3 месяца ему 
установили PortaCath. Пациент – старшеклассник; однако из-за плохого состояния здоровья он часто 
отсутствует, что является для него источником разочарования. Его социально-экономический статус низок по 
сравнению с британскими стандартами. Во время госпитализации его очень редко навещает семья. 
Представлен список регулярных лекарств, принимаемых пациентом:

ивакафтор/лумакафтор (включен до регистрации в 
Великобритании), недавно заменен на ивакафтор/
тезакафтор/элексакафтор

доксициклин

тобрамицин, колистин вдыхаются в чередующихся 
циклах

Дорназа альфа ингаляции

7% NaCl ингаляции

Сальбутамол ингаляции

Беклометазон ингаляции

Мометазон назальный спрей

 инсулин

урсодезоксихолевая кислота

Омепразол

витамины

панкреатин
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Observations of medical teams in 
patients using SIMEOX in their 
home rehabilitation. 
Personalized medicine.
The clinical benefit for the patient

Participants
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Independent Complex of Public Health Care Institutions of the 
Children of Warsaw in Dziekanów Leśny, Poland

Dr Jörg Grosse-Onnebrink, pediatric pulmonologist and 
Christina Krämer, physiotherapist of the Cystic Fibrosis Treatment 
Center at the University Hospital in Münster, Germany

Dr Boubou Camara and Dr Rebecca Hamidfar, pulmonologists of 
the Cystic Fibrosis Treatment Center (CRCM) in Grenoble, France.



Dr Boubou Camara 

Dr Boubou Camara presented the assumptions applied to the clinical study being currently conducted by his center on the 

efficacy and safety of the Simeox device used on their own by patients with cystic fibrosis as a part of home chest physiotherapy. 

It is a prospective, randomized, multi-center study (5 pulmonology centers in France). 

The control group consists of patients with cystic fibrosis engaged in conventional physiotherapy (without the Simeox device). 

The study duration is 3 months, and it is aimed at assessing respiratory symptoms and lung capacity in function tests in patients 

with cystic fibrosis, engaged in physiotherapy using Simeox. The primary outcome measures are:

respiratory symptoms (change in the score of respiratory symptoms CFQ-R in 3 months of the study duration)

spirometry parameter of the lung function (FEV1 changes in the 3 months of the study)

The secondary outcome measures are:

The inclusion criteria include:

quality of life assessment (CFQ-R)

safety of use of Simeox device

assessment of the method by patients

impact on the lung function

assessment of the overall quality of life

assessment of the quality of sleep

assessment of tiredness after the physiotherapy session

necessity to use antibiotic therapy

time until first exacerbation of the bronchopulmonary 

disease

possibility of remote control of the therapy

patient with diagnosed cystic fibrosis

in a stable period of the disease (at least 4 weeks have 

passed since the last exacerbation of the 

bronchopulmonary disease)

age above 14 

patient requiring at least 1 session of drainage of the 

respiratory tract per week (using any technique)

patient understanding the significance of procedures 

exercised in the study, able to give their informed 

consent in participation in the study

The study exclusion criteria include:

pneumothorax or exacerbated hemoptysis (above 30 ml 

in 24h) in 6 weeks prior to inclusion in the study

patient on an active lung transplantation list

any contraindications for bronchial drainage using 

mechanical devices

patient already using Simeox at home

patient unable to attend check-up visits included in the 

study protocol

patient participating in any other clinical study

pregnancy, postnatal period, breastfeeding



Procedures included in the scope of the research project:

inclusion in the study (patient recruitment, informed written consent in participation in the research, randomization in the 

study or control group, collecting of sputum sample)

initial visit (anthropometry, CFQ-R, spirometry, 7-day actimetry, in the case of patients randomized to be included in the 

Simeox group, a training on use of the device - 5 meetings, possibly remote)

phone-call based visits every month (information on adverse events)

visit after 3 months of the study (anthropometry, CFQ-R, spirometry, 7-day actimetry, collection of data on exacerbations of 

the bronchopulmonary disease requiring hospitalization or not, antibiotic therapy, adverse events; only for the Simeox group: 

questionnaires of assessment of the device by the patient).

70 patients are to be included in the study. In this group, a sub-group of 56 patients has been identified, who are to be subjected 

additionally to body plethysmography with RV assessment. 

As of the presentation date, 23 patients had been randomized in the study, including 12 to be included in the Simeox group. In 

this sub-group, the patients quickly learned to use the device, they experienced no difficulties related to using it, reported a 

subjective of improvement of their lung function, a feeling of more effective drainage of the bronchi, related to smaller effort in 

comparison with conventional physiotherapy. They reported the big size of the device to be inconvenient. We expect the full 

results of the study to be delivered after its completion.

Dr Boubou Camara also presented a case of a 39-year-old male patient, diagnosed with cystic fibrosis at 37 (genotype 

G85E/D1152H). Diagnostics for suspected cystic fibrosis commenced due to recurring infections of the respiratory tract, 

infertility, infection of the respiratory tract with Pseudomonas aeruginosa and diagnosing of allergic bronchopulmonary 

aspergillosis. The patient was also diagnosed with a chronic infection of the respiratory tract with Staphylococcus aureus and 

Aspergillus fumigatus. 

The patient performed chest physiotherapy 2 x per week, he periodically suffered from effort dyspnea resulting from bronchial 

obstruction. In March 2020, chest physiotherapy involving Simeox was commenced. Prior to treatment, FEV1 was 93% of the 

predicted value, and FVC - 96% of the predicted value; after 3 months of therapy, these values increased to 113% and 104% of 

the predicted value, respectively. Residual volume (RV) decreased significantly. After 3 months, the score on the scale of 

respiratory symptoms CFQ-R increased from 55 to 72 per 100 points. The patient reported that physiotherapy sessions were not 

related to effort or fatigue. The patient reported better quality of sleep and improvement in overall wellbeing.

Fig. 8. Selected spirometry parameters in a 39-year-old patient prior to and after inclusion of Simeox treatment and after its cessation
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Tab. 8. Selected spirometry parameters in a 39-year-old patient presented prior to and after commencement of Simeox treatment

Dr Justyna Milczewska and Natalia Jeneralska, M.Sc. 

Dr Justyna Milczewska and Natalia Jeneralska, M.Sc. presented a case of a 16-year-old male patient with cystic fibrosis, genotype 

2143delT/delPr-3, and with mild bronchopulmonary disease (FEV1 105-116%). 

In March 2018, the patient was subjected to eradication of the first-time infection of the respiratory tract with Burkholderia 

gladioli. He has been found to have a periodic infection of the respiratory tract Pseudomonas aeruginosa (the last positive smear 

test result in 08.2019). Moreover, the patient suffers from a chronic inflammation and polyposis of the paranasal sinuses (in 2017 

and 2019 he underwent endoscopic surgeries of the sinuses), hepatic steatosis and a bicuspid aortic valve. In March 2019, he 

was diagnosed with diabetes related to cystic fibrosis (CFRD). 

In January of 2020, the patient’s condition was stable, without symptoms of exacerbation of the bronchopulmonary disease, in 

spirometry:  FEV1 116% of the predicted value, FVC 114% of the predicted value, MEF25 119% of the predicted value. The next 

routine visit was planned 3 months later - in April 2020, however, the parents of the patient cancelled it due to the pandemic. 

Until July 2020, they failed to visit the Cystic Fibrosis Treatment Center or to ask for another visit to be arranged. Moreover, at the 

time, the boy displayed significant behavioral problems - due to teenage rebellion phase, cooperation deteriorated greatly, and 

the patient almost completely ceased to perform any inhalation-drainage procedures. The cause of urgent hospitalization in July 

2020 was severe exacerbation of the bronchopulmonary disease (without effect of outpatient treatment with oral ciprofloxacin).

Upon admission, the patient’s overall condition was moderate, with periodical wheezing, intensive wet cough, tachypnea, 

tachycardia, saturation drops to 88-90%. On auscultation, multiple rhonchi and wheezing were observed above the lung fields, 

and in laboratory tests - elevated inflammation indicators, while the radiology of the chest revealed a visibly thickened 

parenchymal opacity in the lower and middle field of the right lung, hyperinflation of the left lung along the perimeter, thickening 

of the bronchial walls in the lower and medial fields of both lungs. Moreover, there was a substantial deterioration in the 

spirometry parameters: FEV1 75% of the predicted value (reduction by 41% of the predicted value), FVC 74% of the predicted 

value (reduction by 40% of the predicted value), MEF25 71% of the predicted value (reduction by 48% of the predicted value). 

7

20/03/2019 17/05/2019 14/07/2019 10/09/2019 07/11/2019 04/01/2020 02/03/2020 29/04/2020 26/06/2020 23/08/2020

6

5

4

3

2

1

0

6

5

4

3

2

1

0

3,5

3

2,5

2

1,5

1

0,5

0

CVF L VEMs L VR L

Simeox
at home

CV(L)
VRI(L)
VRE(L)
CI(L)
CE(L)

Norme

5,14
0,00
0,00
3,66
0,00

CVF(L)
VEMs(L)

VEMs/CVF(%)
VEMs/CV(%)

DEP(L/S)
D75(L/S)
D50(L/S)
D25(L/S)
DEM(L/S)
VIMs(L)

5,31
4,29
81,15
81,15
9,45
8,15
5,22
2,32
4,21
0,00

Intense spirometry

VGT(L)
CRF(cpt)(L)

CPT(L)
VR(L)

CV(cpt)(L)
VRE(cpt)(L)
VRI(cpt)(L)
VR/CPT(%)

3,42
3,42
7,14
1,94
5,14
0,00
0,00
27,13

Lung volumes and capacities

SRAW(cmH2O*s)
RAW(cmH2O/L/s)

SGAW(1/S*cmH2O)

8,12
1,64
0,12

Ventilation mechanics

In front of

In front of

Mes.

5,20
1,77
2,06
3,13
3,42

5,11
4,01
78,41
77,16
10,16
8,11

4,99
1,29
3,65
4,10

5,85
4,91
7,54
2,31
5,24
2,60
1,59

30,59

----
----
----

% owed 
value
101,00

----
----

85,48
----

96,31
93,42

----
----

107,53
99,56
95,68
55,52
86,67

----

171,10
143,67
105,62
119,08
101,79

----
----

112,75

----
----
----

Z-Score

----
----
----
----
----

-0,30
-0,53
-0,46
-0,66
0,59
-0,02
-0,17
-1,32
-0,49
----

----
2,49
0,57
0,90
----
----
----
0,59

----
----
----

CV(L)
VRI(L)
VRE(L)
CI(L)
CE(L)

Norme

5,14
0,00
0,00
3,66
0,00

CVF(L)
VEMs(L)

VEMs/CVF(%)
VEMs/CV(%)

DEP(L/S)
D75(L/S)
D50(L/S)
D25(L/S)
DEM(L/S)
VIMs(L)

5,31
4,29
81,15
81,15
9,45
8,15
5,22
2,32
4,21
0,00

Intense spirometry

VGT(L)
CRF(cpt)(L)

CPT(L)
VR(L)

CV(cpt)(L)
VRE(cpt)(L)
VRI(cpt)(L)
VR/CPT(%)

3,42
3,42
7,14
1,94
5,14
0,00
0,00
27,13

Lung volumes and capacities

SRAW(cmH2O*s)
RAW(cmH2O/L/s)

SGAW(1/S*cmH2O)

8,12
1,64
0,12

Ventilation mechanics

In front of

In front of

Mes.

6,15
2,52
2,17
3,98
3,64

6,01
4,48
74,51
72,77
11,86
8,66
4,48
1,21
3,41
5,90

5,08
4,06
7,64
1,60
6,04
2,46
2,56

20,89

8,01
1,49
0,12

119,63
----
----

108,72
----

113,22
104,35

----
----

125,55
106,25
85,83
52,03
83,01
----

148,62
118,78
106,96
82,37
117,48

----
----

77,01

98,70
90,58
101,31

Z-Score

----
----
----
----
----

-1,07
0,36
-1,08
-1,34
1,99
0,30
-0,56
-1,43
-0,70
----

----
1,07
0,71

-0,83
----
----
----

-1,06

-0,06
-0,58
0,05

% owed 
value



Treatment included:

cefepime, amikacin IV

salbutamol was replaced with formoterol

additional second inhalation with Dornase alfa after the morning drainage

passive oxygen therapy 1-2 l/min for the first 3 days of hospitalization

as massive growth of Aspergillus fumigatus was observed in the culture of the sputum smear, itraconazole was introduced 

p.o., combined with amphotericin B administered by inhalation

Simeox in the second part of the stay (previously the device was not accessible in the ward)

The results obtained:

improvement in the overall condition, stabilization of life parameters, reduction of cough

withdrawal of auscultatory changes

regression of lesions in the radiology of the chest

slight improvement/ deterioration of spirometry parameters FEV 81% of the predicted value, FVC 98% of the predicted value, 

MEF25 55% of the predicted value.

Continuation of physiotherapy with Simeox was recommended under home conditions 2 x daily. During the two subsequent 

visits to the Cystic Fibrosis Treatment Center, the patient was in a good overall condition, without exacerbation symptoms, and 

he reported complete withdrawal of everyday cough. Very significantly, the patient’s motivation to perform chest physiotherapy 

increased substantially. He liked to work with the device very much; he believes that thanks to drainage of the respiratory tract 

with Simeox, his lung capacity and overall physical condition has improved very much. Thanks to these positive treatment results, 

he is very eager to perform physiotherapy sessions, more importantly, on a regular basis. A spectacular improvement has also 

been observed in the lung test function: increase in the spirometry parameters and decrease in the LCI value (fig. 1, 2).
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Fig. 1. Values of selected spirometry parameters discussed for the patient.



19

17

15

13

11

9

7

01.2020 adoption extract past 1
month

past 2
months

Lung clearance index (LCI)

Simeox

LCI

Fig. 2. Values of the lung clearance index in the patient under discussion.

The presentation was summarized as follows:

better effects of physiotherapy using Simeox in terms of mobilization, liquefaction and evacuation of secretion in comparison 

with other methods

independent performance of drainage by the patient without assistance of a physiotherapist, which is particularly important 

under the conditions of COVID-19

shortened drainage time in some patients

patients tired with many years of use of earlier drainage methods are willing to try out innovative methods of respiratory tract 

clearing, and the possibility of chronic use of Simeox at home increases motivation for systematic work



Dr Jörg Grosse-Onnebrink and Christina Krämer 

Dr Jörg Grosse-Onnebrink and Christina Krämer presented their experience in respiratory tract drainage using Simeox in patients 

with cystic fibrosis. 

Since 2018, more than 50 patients performed drainage using the device at their clinic, while 21 of these patients used Simeox at 

home. There are 2 devices available in the hospital ward. A training for use of the device takes 1 to 3 physiotherapy sessions. A 

prerequisite for recommending physiotherapy with Simeox is good cooperation with the patient and readiness to use the device 

at least 3-5 x per week (assuming it is complementary to conventional physiotherapy). The results of a short study of 2019 were 

presented, comparing efficacy of physiotherapy using a drainage vest (The Vest) with Simeox. Results:

9 out of 10 patients preferred Simeox to the drainage vest

86% patients would recommend Simeox to other patients

Simeox therapy is refunded in Germany. It is necessary to get a pulmonologist’s prescription. In some cases, the insurer requires 

additional clarifications. The German team underlined very good cooperation with the device manufacturer.

Next was a presentation of a clinical case of a 17-year-old female patient with cystic fibrosis (genotype F508del/F508del), at a very 

advanced stage of the bronchopulmonary disease. 

It is a well-cooperating, intelligent patient. Since 2009, she has been diagnosed with chronic infection of the respiratory tract with 

Pseudomonas aeruginosa (she requires IV antibiotic therapy on a regular basis), and in 2018 she was treated due to infection 

with Mycobacterium abscessus. She has a nutritional gastrostomy (PEG tube) and a PortaCath.

 Since 2017, her FEV1 has remained below 40% of the predicted value, and in 2019, it was 32% of the predicted value. In imaging 

examinations, the patient had very severe lesions typical for the primary disease (bronchiectasis, air traps), as well as for 

pulmonary mycobacteria (many small-nodule-type lesions). 

In 2019, the patient commenced Simeox therapy at home 2 x daily. During the COVID-19 pandemic, visits at the physiotherapist, 

formerly taking place once a week, became impossible. At the time, she benefited most from home Simeox therapy. It has been 

underlined that in the case of this patient (as well as others), proper training and customization of parameters of the device 

allows them to obtain maximum benefits from use of the device. The patient adjusts the device power (from 100% to 25%) to 

evacuate secretion from the small bronchi.

During her therapy with Simeox, the patient’s FEV1 increased from 32% to 37% of the predicted value in several months. Thanks 

to use of the device, she started to cough up sputum retained in the bronchial system, which had been a problem to her. 

Afterwards, in 2020, her treatment was extended to include a combination of ivacaftor/tezacafto/relexacaftor (CFTR protein 

modulators), after which FEV1 increased further by more than ten percent of the predicted value. Physiotherapy using Simeox 

was continued by the patient (2 x daily). The patient has reported that since commencement of CFTR protein modulator 

treatment, the bronchial secretion has been diluted, however, it is still present and Simeox does much to facilitate its evacuation.







Conclusions based on the third meeting

A training in use of Simeox to allow the patient to use it at home is short, which is perceived by patients as a great advantage.

Bronchial drainage using Simeox is very effective, especially in the peripheral parts.

This kind of physiotherapy is recommended in patients with cystic fibrosis, receiving causal treatment, as in their case, 

combination of physiotherapy using Simeox with CFTR protein modulators produces optimum therapeutic results.

Simeox can be successfully used to optimize management of home-based patient care, especially during the COVID-19 

pandemic.

The observable short-term benefits of use of Simeox at the cystic fibrosis center leads to a positive impact on compliance with 

the recommendations at home, as they motivate patients to continue regular work with the device.

Regular supervision of patients under home care, performing chest physiotherapy with Simeox, is recommended (optimally 

once a month) via phone calls or other remote communication tools.

Efficacy of home-based Simeox therapy can be monitored over time using a nitrogen multiple breath washout (N2MBW) test 

(including a lung clearance index assessment), especially in children.

List of abbreviations used

FEV1 –  forced expiratory volume in 1 second

FVC – forced vital capacity

FEV1/VC – forced expiratory volume in one second / vital capacity ratio

MEF25 – maximal expiratory flow at 25% of FVC

MEF50 – maximal expiratory flow at 50% of FVC

MEF75 – maximal expiratory flow at 75% of FVC

IC – inspiratory capacity

TV – tidal volume

ERV – Expiratory reserve volume

IRV – inspiratory reserve volume

N2MBW – nitrogen multiple breath washout

LCI - lung clearance index

RV/TLC – residual volume expressed as percent of TLC

FRC – Functional residual capacity

CFQ-R - the Cystic Fibrosis Questionnaire-Revised 
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