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Abstract

Chronic respiratory failure (CRF) represents a common outcome of chronic bronchopulmonary diseases and significantly
influences hospitalization rates, quality of life, and mortality. Improvement in patient prognosis depends not only on the
management of the underlying disease but also on the targeted correction of CRF through various modalities of respiratory
support, both during exacerbations and in remission phases. The principal strategies for respiratory support include oxygen
therapy and non-invasive ventilation (NIV). The primary indication for long-term non-invasive ventilatory support is chronic
hypercapnic respiratory failure. Prolonged use of NIV has been shown to improve pulmonary function, enhance gas
exchange, increase exercise tolerance, reduce dyspnea, improve quality of life, decrease the risk of rehospitalization, and
ultimately enhance survival. Currently, there is insufficient evidence regarding the initiation of non-invasive respiratory
support in the outpatient setting for patients with chronic bronchopulmonary pathology. Only a limited number of studies with
small cohorts have investigated home initiation of NIV in patients with hypercapnic CRF due to chronic obstructive pulmonary
disease (COPD). These studies have demonstrated comparable efficacy in terms of arterial carbon dioxide levels when
compared to in-hospital initiation. There is a clear need to expand research in this area by increasing sample sizes, which
would allow for the development of evidence-based guidelines for outpatient NIV initiation. At present, there are no
standardized recommendations regarding the timing of NIV initiation, patient selection criteria, or parameters for monitoring
the effectiveness of non-invasive respiratory support in the ambulatory setting. Moreover, there is no consensus on
evaluating the effectiveness of outpatient management of chronic hypercapnic respiratory failure. Thus, the development of
clinical algorithms and evidence-based recommendations for the initiation, monitoring, and long-term management of
patients receiving non-invasive ventilatory support in the outpatient setting remains a pressing issue.
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XpoHUYeCKasn fbIxaTenbHas HeRoCTaTouHOCTb (XIH) ABNSETCS MCXOAOM XPOHUYECKNX OPOHXOMErOYHbIX 3a00neBaHuii 1
OnpesensieT YacToTy roCnMTanMU3aLuii, Ka4eCTBO XM3HWN W NETANBHOCTb. YNyYLLEHWe NPOTHO3a NauMeHToB 06YCOBNEHO He
TONBKO JIeYEHMEM OCHOBHOTO 3abomneBaHusi, HO 1 Koppekuuen HemocpenctBeHHo X[H pasnuuHbiMW  BapuaHTamu
PECnMpaToOpHON MOAAEPKKM, Kak npu 06OCTpeHuM, Tak 1 B nepuog pemmccun. OCHOBHbIE HanpaBneHns pPecrnmpaTopHon
NOAZEPKKM BKITIOYatOT B cebst NpUMEHEHME KUCTIOPOAOTEPanuM 1 HeMHBA3UBHOW BeHTUnsLmK nerkux (HWBI). MokasaHusimm
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AN HasHauYeHWs ONWTENbHOW HEWHBA3WBHOW PECMMPATOPHOM MOAJEPKKM SBMSETCH XPOHMYECKas rvnepkanHuyeckas
AbixatenbHas HegocTtatouHocTb. [onrocpouHas HVBJT MoxeT ynyuywmutb yHKUMIO Nerkux, rasoobmeH, MoBbICUTb
TONEPaHTHOCTb K (DU3NYECKUM Harpy3kam, YMEHbLUNTb OAbILLIKY, YAYYLIUTb KauyeCTBO JKM3HW, CHU3UTb PUCK NOBTOPHON
rocnuTanu3auMm W MoBbICUTb BbPKMBAEMOCTb. Ha CerogHsl, OaHHbIX 06 WHWLMALMM HEWHBA3MBHOM peCcnmpaTopHOM
NOAAEPXKKA amBynaTopHO y nauueHToB C BpoHXoneroyHbIMU 3aboneBaHuaMn HegocTaTouHo. CyLecTBYHT eOuHUYHbIE
1CCnenoBaHns ¢ HebOoMbLUMM KONMYECTBOM MaLMEHTOB C runepkanHinieckoin XOH Ha doHe XOBJ1 no Havany HeMHBa3WBHO
PECNMPATOPHON MOAJEPKKM B [OMALHWX YCNOBMAX. OTW  UCCMEAOBaHWS MPOAEMOHCTPUPOBANM  PAaBHO3HAYHYIO
3 eKTMBHOCTL C HAYanoM Tepanuu B CTauMoHape Mo YPOBHIO YIMEKUCNOro rasa B apTepuansHom kposu. Heobxognmo
paclupeHre nopgobHbIX UCCNEAOBaHWA, YBENUYEHUS rpynnbl HabMoAeHUs, YTO NO3BONUT CO34aTh PEKOMEHAALMU Ans
namumaumm HUBJT B ambynaTopHbiX ycnoBusix. Ha [aHHbI MOMEHT HET YETKUX PEeKOMeHAauuii Mo Cpokam MHULMALK
HUBI, kputepusim oTOOpa NAUMEHTOB W KOHTPONS 3pgeKTMBHOCTM ambynaTopHOA HEMHBA3MBHOM pecrupaTopHOM
nogaepxku. Het eguHoit pekomeHZauuu no oueHke 3GEKTUBHOCTA XPOHMYECKOM TMNEpKanHUYEeCKon OblXaTerbHOM
HeJoCTaTOYHOCTM Ha ambynaTopHOM aTane. AkTyanbHbIM SBRSiETCA paspaboTka anropuTMOB M PEKOMEHZAUMA Mo
MHULMALIAW, KOHTPOMIO 1 BEZIEHMIO TaKX NALMEHTOB Ha aMBynaTopHOM aTane.
Knroyesblie cnosa: xpoHuyeckas dbixamerbHas HeAoCMamoyHOCMb, 2UNEPKaNHUS, HEUHBA3UBHas 8eHMUISUUS TE2KUX.
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Cosbinmansl ThiHbIC xeTkinikciagiri (CTXK) cosbinManbl GpoHxeknenik aypynapabiH, akbipFbl ke3eHi 6onbin Tabbinagl
XaHE 0N aypyxaHara XaTKbl3y XMiniriH, emip canacblH XaHe eniM-KiTiM KepCeTKiliH ankbiHhanasl. Haykac GomkambiH
KaKcapTy TeK Heriari aypyabl emaeymeH faHa emec, CoHbiMeH kaTtap CTXK-HiH, e3iH apTyprni ThiHbIC Kongay aaicTepi
apKbInbl Ty3eTymeH GannaHbiCTbl, Oyn Wwapanap aypyablH, ackbiHy KE3eHiHAE A€, PEMUCCHS KE3EHiHAE A6 KOonaaHbInagbl.
ThIHBICTBIK, KONAAYAbIH, HEri3ri bafbITTapbIHA OTTEN TEPaNUACH MEH MHBA3MBTI EMEC eKMeHiH xacaHabl xenaeTinyi (MESX)
XaTafpl. ¥3ak Mep3iMai MHBA3MBTI €MEC ThiHbIC KONAAYblH TaralblHOAYFa KepCeTKill — CO3bliManbl r1nepkanHUsIiblk,
TbIHBIC KETKINiKCi3ir. ¥3ak, yakbT Goitbl MEGXK kongaHy ekne KbI3METIH, a3 anMacyblH XakcapTbin, (uaukanbik,
XyKTemere Te3iMAINIKTI apTTbIpybl, EHTINYAi a3aiTybl, eMip canacblH XOfapbinaTtybl, KailTa aypyxaHafa XaTkpl3y KayniH
TOMEHLETYi XoHe eMIplWeHdiKTi apTTbipybl MyMKiH. Kasipri yakbltta OpoHxeknenik aypynapbl 6ap Haykactapfa
ambynatopusnblk, Xafdainga MHBa3WBTI eMeC ThiHbIC KomdayblH 6acTtay Typanbl ManiMeTTep xeTkinikcis. Cosblnmansi
obctpykTueTi ekne aypybl (COOA) ascbiHga mnepkannusanbik CTXK 6ap HaykacTapFa yi kafgalblHA@ ThIHBICTBIK,
Kongayabl GacTayabl 3epTTereH asgaraH WwarbiH 3epTTeynep 6ap. byn 3epTTeynep apTepusnbik KaHLarbl KOMIPKBILLKbIN
rasol feHrei OoMblHWa emaeydi cTaunoHappaa 0acTaymeH canbiCTbipFaHZa yKkcac TviMAinikti kepcetTi. MyHpgai
3epTTEyNEPiH, ayKbIMbIH KEHEWNTY XoHe Dakbinay TOMTapbiH yhFaiTy KaxeT, Oyn e3 keseriHge ambynatopusrbik,
xarganga VEBX GacTayablH, KNMHUKaNbIK yChIHBIMAAPbLIH a3ipneyre MyMmkiHaik 6epegi. Kasipri yakbitta ME©X-gai 6acTay
Mep3iMi, HaykacTapgpl ipiKTey KpUTEpUiANepi xasHe amOynaTopusnbIk ThIHBIC KONAayablH, TiMAiNiriH Baxeinay 6oMbiHWa
HaKTbl yCbIHbIMAAP *OK. CO3blIManbl rMnepkanHUANbIK, ThIHBIC XeTKINKCI3AiriH ambynaTopusnbik kesenae baranayra
apHanfaH OipbiHFail Tacin kanbinTacnaraH. CoHpblkTaH ambynatopusnbik kesenae VEGXK-gi 6actay, Gakbinay xaHe
XKyprisy BOMbIHLLA KNHWKANbBIK anropuTMaep MeH yCbiHbIMAapabl a3ipney — e3ekTi Macene 6onbin oTbIp.

TyliHdi ce3dep: co3biMarbl MbIHbIC XemicheyLiniei, 2unepkanHus, uHeasusmi emec xendemy.
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Introduction

In recent years, the number of patients with chronic
respiratory failure (CRF) requiring respiratory support has
increased. This is due to improved diagnostics, approaches
to the treatment of chronic bronchopulmonary diseases with
a corresponding increase in life expectancy and the
emergence of a pool of patients in need of additional non-
drug interventions [53, 20]. Due to the need to correct CRF,
select individual patient management schemes, which is
usually carried out in specialized departments, the workload
on hospitals has increased, leading to an increase in
financial costs. There is a need to update the diagnostics
and correction of CRF at the outpatient stage to optimize
patient management and reduce the socio-economic
burden of this condition.

Search strategy

The following full-text and bibliographic databases were
used: PubMed, Embase, Web of Science, Scopus, The
Cochrane Library, eLIBRARY. Ru, while writing the
literature review. The search for primary information
sources was carried out at a depth of 5 years (2020-2025)
using the following keywords: chronic respiratory failure,
chronic  obstructive pulmonary disease, congenital
bronchopulmonary anomalies, cystic fibrosis,
bronchiectasis, idiopathic pulmonary fibrosis, acid-base
balance, hypercapnia, respiratory support, oxygen therapy,
non-invasive ventilation. In total, 70 publications were
included in the review.

Search results

Chronic respiratory failure is the outcome of most
chronic bronchopulmonary diseases and determines the
frequency of hospitalizations, quality of life and mortality in
this category of patients [46, 18]. Improved prognosis and
reduced patient mortality are due not only to the treatment
of the underlying disease, but also to timely correction of
CRF directly with various options for respiratory support,
both during exacerbation and during remission. The main
directions of respiratory support include the use of oxygen
therapy and non-invasive ventilation (NIV) [9].

CRF is divided into two main types: hypoxemic,
hypercapnic [46, 31]. The issue of diagnosis and treatment
of hypoxemic CRF has been studied quite well [17, 52, 40].
There are recommendations for long-term oxygen therapy
in hypoxemic CRF and most specialists are well informed
on this issue. Hypercapnic CRF is more difficult to diagnose
and correct. Hypercapnic respiratory failure (RF) is
associated with more frequent and prolonged
hospitalizations, decreased quality of life and increased
mortality [64, 5, 6].

A prospective study examined whether hypercapnia
could predict hospital and annual mortality in patients with
dyspnea or lung diseases [63]. The study included 2710
patients, of whom 588 had hypercapnia on admission. The
observation was carried out for 12 months from the moment
of hospitalization. The results of the study showed a
significant increase in mortality in patients with acute
hypercapnia compared to patients with chronic hypercapnia
and normocapnia. The mortality rate of hospitalized patients
with acute hypercapnia during the next year after discharge
reached 32%, significantly exceeding similar data in
patients with chronic hypercapnia, in whom the mortality

rate was 20. 2%, and in patients with normocapnia, with a
mortality rate of 14. 5% [63].

A study from the University of Vermont, USA, studied
the risks of rehospitalizations and mortality in patients with
hypercapnic RF [37]. The study included 202 patients who
met the inclusion criteria: 46% of them were diagnosed with
COPD, 10% with bronchial asthma, 24% with obstructive
sleep apnea syndrome, and 6% with obesity-hypoventilation
syndrome. During hospitalization, 15 patients died, which
accounted for 7%. Forty-one patients (23%) were
readmitted within 30 days after discharge. Analysis of
comorbid conditions showed that peripheral vascular
disease (OR 4. 78, Cl 1. 45-15. 74) and tachycardia (OR 2.
97, Cl 1. 22-7. 26) were associated with an increased risk
of readmission. During the next 12 months after discharge,
66 patients (36%) died. When analyzing the deceased, it
was found that the risk of death was higher in elderly
patients (OR 1. 32, Cl 1. 13-1. 54 per 5 years), in
patients with peripheral vascular disease (OR 12. 56, Cl
2. 35-67. 21), in patients with a higher Charlson
comorbidity index (OR 1. 39, CI 1. 09-1. 76). Also, the
use of long-term home oxygen therapy (OR 4. 03, CI 1.
89-8. 57) and repeated hospitalizations (OR 3. 07, Cl 1.
46-6. 43) were identified as important risk factors for
death [37]. This study demonstrates the significant
impact of hypercapnic RF against the background of
chronic bronchopulmonary diseases, in particular COPD,
and an increased risk of mortality in the presence of
comorbidity, with the use of long-term oxygen therapy,
as well as with repeated hospitalizations during the next
few months after discharge.

Hypercapnic respiratory failure is a complex diagnosis
in routine clinical practice. It is not always possible to
diagnose this type of respiratory failure in a timely manner.
This is due to diagnostic difficulties, in particular the need
for an invasive study - acid-base balance (ABB), which is
not a generally available method in routine practice [68, 2,
48). The study requires arterial blood sampling, which is
usually available only in intensive care units and
resuscitation departments. Accordingly, hypercapnic CRF is
diagnosed late, usually with a significant increase in the
level of partial pressure of carbon dioxide (PaC02), which
leads to the need for hospitalization of the patient in the
intensive care unit, often the need for artificial ventilation of
the lungs (ALV). Since the advent of NIV more than 30
years ago, the approach to respiratory support in patients
with CRF has changed. Initially, NIV was used at the stage
of weaning the patient from artificial ventilation and
transition to spontaneous breathing. Today, NIV with
positive pressure has become more widespread and has
been actively used at all levels of medical care [39, 30, 70].
This method of respiratory support is used not only in
intensive care units, but also in routine departments and
outpatient practice. The most significant historical study is
one of the first available for analysis, published back in
1996, which compared NIV and artificial ventilation with
endotracheal intubation (El) in patients with COPD and
acute RF. This study showed that early use of NIV
prevented El and was associated with better survival
compared to patients who received mechanical ventilation
[61].
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The beginning of NIV use was usually accompanied by
its use in hospital settings against the background of
exacerbation of chronic bronchopulmonary diseases. Much
later, NIV began to be recommended for longer outpatient
use. Long-term NIV is a recognized method of treating
patients with terminal COPD suffering from hypercapnic
CRF. This is reflected in national and international
guidelines [34, 41, 27]. The goal of NIV is both to normalize
PaCO2 during direct ventilation and to maintain this effect in
the periods between the use of NIV and the patient's
comfortable perception of the treatment itself [25, 22, 3].

There is less evidence for the effectiveness of long-term
NIV in hypercapnic CRF compared to the improved
outcomes of NIV in acute life-threatening hypercapnic HF
due to COPD exacerbations [54, 36]. The implementation of
NIV in an acute situation in hospitalized patients is
fundamentally different from daily NIV at home. In everyday
practice, patients with CRF should understand that they will
probably need respiratory support for the rest of their lives
and should be fully motivated to use NIV every night for at
least 5 hours to significantly reduce PaCO2 levels [49, 66].
Therefore, full patient commitment and motivation are
necessary to achieve control, especially during the recovery
period after acute RF and discharge from hospital [69].

The available publications on the correction of CRF
mainly concern patients with COPD. This is due to the fact
that there are quite a large number of these patients and
there is an opportunity to conduct studies. Accordingly, CRF
due to COPD has been the most well studied [42]. In stable
patients with COPD and chronic hypercapnia (FEV1/FVC <
0. 70; PaCO2 at rest > 45 mmHg; in stable condition), long-
term NIV can improve lung function, gas exchange,
increase exercise tolerance, reduce dyspnea, improve
quality of life, reduce the risk of rehospitalization and
increase survival [34].

Recent large studies have also shown positive results of
long-term use of NIV in patients with stable COPD [43, 19,
23]. A meta-analysis including studies from 1995 to 2019,
covering a total of 51, 085 patients with COPD and
hypercapnia, demonstrated that the use of BiLevel positive
airway pressure at home, compared with no respiratory
support, was associated with a lower risk of mortality (OR,
0. 66), fewer hospitalizations (OR, 0. 22) and a lower need
for intubation (OR, 0. 34) [67].

The most common causes of COPD exacerbations are
respiratory infections and progression of CRF. In both
situations, acute hypercapnic RF may occur against the
background of existing CRF [65, 32]. And then, for the first
time, the question of initiating non-invasive respiratory
support is raised when a hospitalized patient with a severe
exacerbation, progression of RF develops severe
hypercapnia. Often these patients undergo a stage of
artificial ventilation in the intensive care unit, which
increases the risk of hospital infection, prolongs the duration
of hospitalization, and increases mortality [56, 1, 33].

One of the general goals in the treatment of patients
with COPD is to minimize the number of hospitalizations for
severe exacerbations of the disease and to prolong the
period until the next exacerbation, especially in patients with
a high risk of developing acute hypercapnic RF [16, 26].

With diagnosed hypercapnic CRF, initiation and titration
of long-term NIV aimed at reducing PaCO2 is usually

carried out in a hospital setting, which in some cases is the
main reason for hospitalization, which naturally increases
the financial costs associated with hospitalization in
general, the risk of hospital complications and is the cause
of a worsening prognosis [57].

The study demonstrated that initiation of long-term NIV
in patients with COPD in a stable condition can reduce the
number of future hospitalizations [29]. In a study involving
195 patients with stable COPD GOLD IV and PaCO2 51. 9
mm Hg. and above and pH more than 7. 35, NIV was
started in the main group with the goal of reducing PaCO2
by at least 20% or to achieve PaCO2 less than 48. 1 mm
Hg. The observation was carried out for a year. The results
of the study demonstrated a decrease in the number of
emergency hospitalizations in the group receiving NIV,
compared with the control group (2. 2 and 3. 1
exacerbations per patient per year, respectively). Mortality
within 12 months was 12% (12 of 102 patients) in the
intervention group and 33% (31 of 93 patients) in the control
group; hazard ratio 0. 24 (95% CI 0. 11-0. 49; p=0. 0004)
[29]. This study demonstrated the feasibility and
effectiveness of NIV in patients with stable hypercapnic
CRF in terms of reducing future hospitalizations for
exacerbation of COPD.

Despite the existing international guidelines for the use
of NIV in patients with hypercapnic CRF, numerous studies
confirming the effectiveness of NIV in reducing future
exacerbations, mortality and improving quality of life in
general, the issue of the frequency of prescription and use
of NIV at home remains relevant. In one such study, the
prevalence of hypercapnic CRF and the use of home NIV
was examined among a high-risk group - individuals with a
history of at least one hospitalization for COPD [15]. A
retrospective analysis of the medical records of patients at
the Veterans Affairs Medical Center, lowa, who had at least
one hospitalization for COPD between 2011 and 2017 was
conducted. In 186 patients, the overall prevalence of
hypercapnic CRF, defined as PaC02> 45 mmHg at pH = 7.
35-7. 45, was 52. 7%, and the overall prevalence of home
NIV was 4. 3%. In patients with one hospitalization for
COPD, the prevalence of hypercapnic CRF was 43. 6%,
and home NIV was 1. 8%. Among patients with =4
hospitalizations for COPD, the prevalence of hypercapnic
CRF was 77. 8% (14 of 18), and home NIV was 11. 1% (2
of 18). Thus, approximately half of patients who have had at
least one hospitalization for COPD have hypercapnic CRF,
but only 8. 2% of them use home NIV [15]. Large
multicenter studies are needed to examine the prevalence
of CRF and the extent of NIV underuse in this category of
patients.

The conducted literature review showed that there is no
data on the correction of hypercapnic CRF in the outcome
of other chronic bronchopulmonary diseases, among which
bronchopulmonary anomalies of various origins, conditions
after pulmonary tuberculosis with an outcome in
pneumofibrosis, and interstitial lung diseases are quite
common. One of the recent studies, which retrospectively
analyzed 1281 case histories of patients with CRF of
various etiologies who received NIV in the period from 2004
to 2014, was conducted [14]. According to the diseases,
patients were divided into nine categories: obstructive
airway diseases (COPD, bronchial asthma, bronchiectasis)
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(16%); interstiial lung diseases (3%); obesity-
hypoventilation syndrome (11%); neuromuscular diseases
(10%); chest diseases (4%); obstructive sleep apnea
syndrome (26%); malignant neoplasms (2%); others (3%)
and acute respiratory failure (8%), which refers to patients
who did not meet the criteria for CRF. After the start of NIV,
the median overall survival was 4. 5 years (95% CI from 3.
6 to 5. 4) and varied depending on the disease. There are
also isolated descriptions of clinical cases on the
effectiveness of long-term respiratory support in a patient
after pulmonectomy in the outcome of pulmonary
tuberculosis with the development of hypercapnic CRF. In
the described cases, the effectiveness and safety of
outpatient NIV in this category of patients was
demonstrated [4, 38].

Since the number of patients with CRF who will be
indicated for non-invasive respiratory support increases
every year, the issue of increasing the frequency of
hospitalizations, respectively, increasing the risks of
nosocomial infection, and generally increasing the burden
on the healthcare system arises. This fact requires
changing approaches to the initiation of non-invasive
respiratory support. There are already data on outpatient
initiation of NIV, in particular in patients with neuromuscular
and restrictive diseases of the chest. In one of such studies,
in patients with amyotrophic lateral sclerosis, initiation of
NIV at home was equally effective and cost-effective
compared to initiating this type of therapy in a hospital
setting [62, 50]. A Dutch study showed the same
improvement in gas exchange and quality of life, as well as
the cost-effectiveness of initiating NIV at home in patients
with neuromuscular diseases and chest deformities,
compared to initiating NIV in a hospital setting [59]. These
data indicate the possibility of starting non-invasive
respiratory  support at home, without additional
hospitalization for the initiation of NIV and require further
expansion to develop clearer criteria for the selection of
patients who need this type of therapy.

The use of outpatient initiation of NIV in patients with a
pulmonary profile can minimize the need for hospitalization,
which will reduce the risks of hospital infections and the
cost of managing these patients in general [28, 21]. But to
date, there is insufficient data on the initiation of NIV on an
outpatient  basis  specifically in  patients  with
bronchopulmonary diseases.

There are isolated studies with a small number of
patients with hypercapnic CRF against the background of
COPD on the initiation of NIV at home, where equivalent
effectiveness of starting therapy both in hospital and
outpatient in terms of PaCO2 levels was demonstrated [11].
A study of 67 patients with stable hypercapnic COPD who
were initiated with NIV in hospital and at home using
telemedicine showed that NIV initiation in the outpatient
setting was essentially equivalent to inpatient. Mean PaCO2
in outpatient vs. Inpatient was 0. 04 kPa (95% CI -0. 31 to
0. 38 kPa), with both groups demonstrating a decrease in
PaCO2 at 6 months compared to baseline (home: from 7. 3
+0.9t06.4 0.8 kPa (p <0.001) and inpatient: from 7. 4
+1.0t06.4 0.6 kPa (p <0.001)). Quality of life
improved in both groups with no significant difference
between groups. In addition, the study results demonstrated
that initiation of NIV in the outpatient setting was

significantly cheaper (outpatient: median €3, 768 versus
hospitalization: median €8, 537; p<0. 001). This is the first
study to demonstrate that outpatient initiation of long-term
NIV in patients with stable hypercapnia and COPD using
telemedicine is non-inferior to inpatient initiation, is safe,
and reduces costs by more than 50% [11].

Jolly and colleagues from Rouen University, France
conducted a cohort study including 250 patients with
obesity hypoventilation syndrome (n = 95; 38%),
neuromuscular disease (n = 70; 28%), COPD (n = 66;
26%), and chest wall disease (n = 19; 8%) [25]. These
patients were treated with NIV at home for 2 years. Quality
of life was assessed at baseline and follow-up using the
Severe Respiratory Insufficiency (SRI) Questionnaire and
five targets had to be met: daily use for more than 4 h/day,
improvement in gas exchange, health-related quality of life
(HRQL), and sleep quality without adverse effects.
Adequate treatment initiation was defined as achieving at
least three of the five targets, and successful initiation was
defined as achieving all targets. At follow-up, all five targets
were achieved in only 141 (56%) patients. NIV initiation was
adequate in 96 (68%) patients and successful in 12 (9%)
patients. Improvement in PaCO2 did not correlate with
improvement in HRQL or sleep quality. Based on this
observation, the investigators concluded that successful
initiation of home NIV is rarely achieved in real life and that
quality of life and tolerability of NIV should be assessed to
improve patient-centered outcomes [25].

In addition to the specifics of initiating NIV in an
outpatient setting, the question of direct management and
observation of these patients always arises [10]. This
monitoring can be carried out through the use of modern
methods for monitoring the condition of these patients. In
particular, one study surveyed patients and caregivers. All
patients with hypercapnic CRF received NIV. A survey of
NIV users showed that approximately half of them and 60%
of their caregivers welcomed telemonitoring for monitoring
the patient's conditon and adjusting therapy.
Telemonitoring provides information through a cloud-based
system that allows the transmission of patient data and data
on therapy, time of use, and adherence to NIV. Based on
the information received, doctors have the opportunity to
adjust the settings of the NIV device. Telemedicine is used
both at the stage of initiating NIV and for monitoring and
titrating treatment [10, 58].

Although initiation of NIV in COPD requires careful
titration and monitoring, initiation does not necessarily have
to be done in a hospital setting [7, 51]. Therapy can be
administered under the supervision of a physician, who can
also delegate this task to a respiratory therapist, a specialist
nurse or other specially trained health care professional.
The presence of a physician is not necessary, provided that
appropriate  communication  channels  (telephone,
telemonitoring) are available [55, 60, 8]. This approach is
feasible, acceptable and can improve clinical symptoms,
help physicians in monitoring patients, identifying those who
are suitable for home NIV. Telemonitoring can also help
with adaptation, titration and adherence to NIV [12].

A multicenter prospective RCT examined the benefits of
management using different types of internet
communication with patients receiving home NIV compared
with traditional management with a personal visit by a
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health care professional [24]. The study enrolled 148
patients (age: 72. 7 £ 6. 8 years; male: 85. 8%; FEV1: 0. 7
1+ 0. 3 L; PaCO2: 66. 4 + 12. 0 mmHg) recruited from 11
Chinese hospitals between 2019 and 2021. Patients were
randomly assigned to the intervention group (n = 73) and
control group (n = 75). After 12 months of follow-up, the
mean Severe Respiratory Insufficiency (SRI) Questionnaire
score was 56. 5 in the intervention group and 50. 0 in the
control group (95% Cl, 3. 71-8. 80; P < 0. 001). The risk of
rehospitalization within 12 months was 34. 3% in the
intervention group compared with 56. 0% in the control
group, adjusted hazard ratio 0. 56 (95% CI 0. 34-0. 92; P =
0. 023). The study demonstrated that in stable patients with
hypercapnic CRF due to COPD, NIV monitoring using
different internet communication options improves health-
related quality of life and increases the time to
rehospitalization.

A study comparing transcutaneous capnometry-guided
and polysomnography-guided NIV initiation included
patients with COPD and obstructive sleep apnea syndrome
[44]. The results demonstrated that nurse-led nocturnal
titration of NIV using transcutaneous capnometry was more
effective than polysomnography-guided NIV initiation. The
study showed that this telemedicine-based monitoring
method is feasible at home.

Another study also confirmed the effectiveness of using
telemedicine to assess the effectiveness of NIV and long-
term oxygen therapy at home. In patients with chronic
hypercapnia COPD on respiratory support, telemonitoring
can reduce the frequency of exacerbations and
hospitalizations [45, 47].

Thus, the conducted analysis of available literature
sources demonstrates the possibiliies of conducting
positive pressure respiratory support in patients with CRF of
various genesis at the outpatient stage. However, all
currently available studies are insufficient in terms of the
number of patients covered; it is necessary to expand such
studies and increase the observation group. At the moment,
there are no clear recommendations on the timing of NIV
initiation, patient selection criteria and monitoring of the
effectiveness of outpatient NIV.

There is also no single recommendation for assessing
the effectiveness of hypercapnic CRF at the outpatient
stage. The existing criterion for the effectiveness of
respiratory support is a decrease in PaCO2, is difficult to
implement at the outpatient stage, since this method is not
used in routine outpatient practice, but is available only in
inpatient settings.

It should also be noted that various healthcare systems
require the development of algorithms for the initiation of
non-invasive respiratory support, taking into account local
characteristics. In particular, regarding Kazakhstan, there
are currently no data on the initiation of NIV on an
outpatient basis in available sources. It is relevant to create
recommendations for the initiation and specific features of
NIV in outpatients.
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