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Abstract. Background: extubation failure is related to prolonged hospital stay, high mortality and care cost. In
recent years, cardiovascular insufficiency has been considered as a common cause of failed extubation, and some
studies have shown that central venous pressure (CVP) and brain natriuretic peptide (BNP) can predict the extu-
bation outcome. Therefore, we conducted a pooled analysis to evaluate that the CVP and BNP levels in critically ill
patients subjected to mechanical ventilation are predictors of extubation failure.

Methods: Three online electronic databases such as web of science, EMBASE, and Cochrane Library are systemat-
ically searched up to October 2021. All data are analyzed using Review Manager 5.4. The pooled analysis results
were performed depending on standardized mean differences (SMD) with 95 % confidence intervals (CI) of the CVP
and BNP levels for each study.

Results: A fotal of 13 studies with 47 561 participants were included in our study. Our results showed that elevat-
ed CVP levels were significantly associated with the risk of failed extubation (SMD: 0.54, 95% CI: 0.07 to 1.02,
P=0.03). This association also appeared after extubation (SMD: 1.39, 95% CI: 0.37 to 2.40, P=0.008), but it did
not appear before extubation (SMD: 0.04, 95% CI: -0.50 to 0.59, P=0.88). Similarly, Our results also showed that
increased BNP levels is closely related to extubation failure (SMD: 0.72, 95 % CI: 0.48 to 0.96, P < 0.00001 ). This
relationship also occurs before (SMD: 0.60, 95 % CI: 0.29 to 0.90, P=0.0001) and after (SMD: 0.92, 95 % CI: 0.54 to
1.30, P < 0.00001 ) extubation.

Conclusions: This study showed that elevated CVP and BNP levels are associated with risk of extubation failure in
critically ill patients. Compared with CVP level, BNP level is a more sensitive and accurate predictor of extubation
failure.
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Introduction

Extubation from mechanical ventilation is a very chal-
lenging process for clinicians in Intensive Care Unit (ICU).
Premature extubation was associated with the probability
of reintubation, ICU length of stay, or patient mortality.'-2
Any delayed extubation may lead to ventilator-acquired
pneumonia, prolonged hospital stay and high mortality.>-
Therefore, it is of great significance to accurately predict
the time of extubation.

Traditionally, respiratory failure is considered to be
the main cause of exudation failure, so previous studies
have focused on breathing-related parameters, includ-
ing rapid shallow breathing index (f/Vt), respiratory rate,
minute ventilation, and cough intensity.6-” Unfortunate-
ly, these factors do not predict extubation so accurately.?
In recent years, more and more studies have proved that
cardiac dysfunction plays an important role in exudation
failure, and respiratory diseases have a certain impact on
cardiac function.”-'° Thus, it is urgent to establish a sim-
ple and effective method to detect the extubation time for
cardiac dysfunction.

Central venous pressure (CVP) reflects right atri-
al force, which is affected by cardiac function, blood
volume and vascular tension. Brain natriuretic peptide
(BNP) is mainly secreted by cardiomyocytes to cope
with myocardial stretch and volume overload. Both are
important indicators for monitoring cardiac function and
volume. Previous studies have shown that the effect of
BNP on extubation is controversial, and there are few
studies on the effect of CVP on extubation. On basis of
the current studies, we systematically reviewed the liter-
ature and conducted a pooled analysis to determine the
relationship between elevated BNP and CVP and extuba-
tion failure.

Materials and methods

Search strategy

In order to identify qualified original articles, two in-
dependent researchers systematically searched three
online electronic databases, such as web of science,
EMBASE, and Cochrane Library, using the following key-
words: “extubation,” “weaning,” “disconnect of mechan-
ical ventilation,” “discontinuation of mechanical venti-
lation” AND “central venous pressure,” “CVP,” “Brain
natriuretic peptide,” “BNP,” “brain natriuretic peptide”.
Articles are searched up to October 2021, and are limit-
ed to published English studies. In addition, we manual-
ly searched relevant review literature and references of
included studies to identify potentially relevant articles.
If there is a disagreement, a third researcher will discuss
the decision.

Inclusion and exclusion criteria

The inclusion criteria were as follows: The patient was
hospitalized in the ICU and received no less than 24 hours
of mechanical ventilation; The CVP and BNP levels were
monitored before and after extubation; The patient was
ready to stop mechanical ventilation and was followed up
for at least 24 hours after weaning from MV. The exclusion
criteria were as follows: Duplicate studies, reviews, case
reports, abstracts or letters; CVP is affected by many fac-
tors such as increased intra-abdominal pressure, cough
and drugs; Potential factors that interfere with BNP, such
as kidney disease, sepsis, and drugs.

Data extraction and quality assessment

The two researchers independently screened the titles
and abstracts in the included studies, then checked the
full text according to the inclusion and exclusion crite-
ria. Extract the following information: the first author’s
name, publication year, age, male (%), country, sample
size, timing of BNP and CVP measurement, methods
and durations of SBT and definition of extubation fail-
ure. When there are differences in data extraction, it can
be discussed with the third researcher. The Newcastle-
Ottawa scale was used to assess the quality of the includ-
ed studies.!!

Statistical analysis

All data are analyzed by Review Manager 5.4. Standard
mean differences (SMD) and corresponding 95% con-
fidence intervals (CIs) of the CVP and BNP levels were
collected and calculated for each study. Heterogeneity is
evaluated by calculating the /-squared (/?) index. /* values
of 75-100%, 50-75% and 25—50% were considered as
high, moderate, and low heterogeneous respectively. If
there was significant heterogeneity (/2 > 50 % or P <0.05),
a random effect model was used. Otherwise, the fixed ef-
fect model is applied.

The mean and standard deviation (SD) was estimat-
ed using Luo’s approach and Wan’s method respective-
ly when the median and interquartile range (IQR) was
provided.'?-'3 We performed subgroup analysis based on
the levels of CVP and BNP before and after extubation
to explore heterogeneity. Funnel plots were used to find
potential publication bias. When the P value is less than
0.05, it is considered statistically significant.

Results

Study processing

Using our search strategy, a total of 1234 potential-
ly original studies were identified from online database.
After excluding duplications, there are still 874 studies
remaining. After careful screening of titles and abstracts,
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841 studies that did not meet the inclusion and exclusion
criteria were excluded. After carefully reading the main
body of the remaining 33 studies, 20 studies were exclud-
ed. In the end, 13 qualified studies met the inclusion and
exclusion criteria. The studies screening process is shown
in Figure 1. Meanwhile, Table 1 lists the basic character-
istics of the included studies. Because NOS scores are at
least 6, all studies are of high quality.

1234 studies identified through
the database

'

Studies after duplicates
removed (n=874)

'

841 studies
excluded

Titles and abstracts reviewed
(n=33)

'

33 Full-text studies assessed }—»

20 studies excluded
due to the lack of
necessary data

'

Studies included in quantitative
synthesis (meta-analysis) (n=13)

Fig. 1. Selection process for studies included in the pooled analysis

Table 1. Characteristics of studies

CVP and extubation

We found eight studies are about the relationship between
the CVP level and extubation failure. The random effect
pooled SMD was 0.54 (95% CI: 0.07 to 1.02, P=0.03)
(Fig. 2). Subgroup analysis based on the extubation time
showed that the results of pooled analysis were consis-
tent with the connection between elevted CVP level and
extubation failure after (SMD: 1.39, 95 % CI: 0.37 to 2.40,
P=0.008) extubation. However, this connection has no
significant correlation before (SMD: 0.04, 95 % CI: -0.50
to 0.59, P=0.88) extubation. No significant publication
bias was found about the CVP level and extubation failure
because we obtained a roughly symmetrical funnel shape

(Fig. 3).

BNP and extubation

We also found seven studies are about the association
between the BNP level and extubation failure. The ran-
dom effect pooled SMD was 0.72 (95 % CI: 0.48 to 0.96,
P <0.00001) (Fig. 4). Based on the subgroup analysis of
extubation time, we found that the pooled resuts were
consistent with the relationship between high BNP level
and extubation failure before (SMD: 0.60, 95% CI: 0.29
to 0.90, P = 0.0001) and after (SMD: 0.92, 95 % CI: 0.54
to 1.30, P < 0.00001) extubation. No publication bias was
also observed about the BNP level and extubation (Fig. 5).

Study Country Age(ES/EF) Male Setting N Indicator Timing of Methods and Definition of EF NOS
% (ES/EF) extubation durations of SBT
Dodgen  USA — 8  Cardiovas- 152/12 CVP Before and af- ~ Volume control ~ Reintubation within 6
2013 cular ICU ter extubation  and 30 min SBT 96 h
Dubo Chile 5421/ 81 Medical- 154/11 CVP Before and af-  T-piece and 60—  Reintubation within 7
2019 47 £ 24 surgical ter extubation 120 min SBT 48 h
ICU
Gupta  Australia — 53  Cardiovas- 40/15 CvpP Before and af- Volume and 30 min  Reintubation within 6
2014 cular ICU ter extubation SBT 96 h
Konomi  Greece 5421/ 40  Multidisci- 27/15 CVPand Beforeandaf-  T-pieceand2h SBT failure or 6
2016 69 £ 16 plinary ICU BNP ter extubation SBT reintubation within
48 h
Ma China 62.3£12.0/ 85.7 ICU 22/7 CVP Before extu- T-piece and Reintubation within 6
2013 59.1+3.9 bation 120 min SBT 48 h
Saugel Germany 63.5+14.5/ 86 Medical 54/7 CVP Before — Reintubation within 7
2012 64.6 + 8.4 ICU extubation 48 h
Zapata  Spain 61.6+14.7/ 68 ICU 58/10 CVPand Beforeandaf- T-pieceand 30— Reintubation within 8
2011 66.7 £9.7 BNP ter extubation 120 min SBT 48 h
Zhao — 6416/ — ICU 13,433/ CVP Before — Reintubation 7
2021 68+15 2,756 extubation
MIM-
IC-1V
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Study Country Age(ES/EF) Male  Setting N Indicator Timing of Methods and Definition of EF NOS
(%) (ES/EF) extubation durations of SBT
Zhao China 60+13/ — ICU 451/51 CVP Before — NIV, reintubationor 8
2021 6312 extubation death within 48 h
ZS
Fargha- Australia 53.81+189/ 43 Respiratory 16/14 BNP Before PSVand 2h SBT  SBT failure or rein- 8
ly 57.14+129 ICU and after tubation within 48 h
2015 extubation
Maraghi  Egypt 46+10.35/ 32 ICU 25/7 BNP Before T-pieceand 2h  SBT failure orrein- 6
2014 54 +£9.25 and after SBT tubation within 48 h
extubation
Soum-  France 59% 1415 59 Multidisci- 57/29 BNP Before T-piece and 60 min ~ Noninvasive or 7
mer plinary and after SBT invasive ventilation)
2012 ICU extubation within 48 h after
extubation
Tanios  United - 48 ICU 56/29 BNP Before PSV and 2 h SBT SBT failure 6
2016 States extubation
Haji ~ Australia  63.5+4.6/ 64 ICU 42/11 BNP After PSV and 60 min Nonscheduled 7
2018 77+2.7 extubation SBT NIVM, or death

within 48 h

Abbreviations: EF — extubation failure; ES — extubation success; ICU — intensive care unit; SBT — spontaneous breathing trail; BNP — brain natri-
uretic peptide; CVP — central venous pressure; NIV — noninvasive ventilation; NIVM — noninvasive ventilation mask

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% CI
1.2.1 Before extubation
Dodgen 2013 123 0.58 12 114 048 152 7.7% 1.84 [1.22, 2.46) s
Dubo 2019 8 1 11 10 1 154 76%  -1.99[-2.64,-1.34] -
Gupla 2013 9 037 15 10 083 40 76%  -1.34(-1.99,-0.69) e
Konomi 2016 85 35 15 63 29 2T 76% 0.69 [0.04, 1.34) "
Saugel 2012 14 4 7 14 6 54  7.1% 0.00 [-0.79, 0.79) -1
Zapata 2010 10 4 10 10 2 58 7.5% 0.00 [-0.67, 0.67) =¥
Zhao 2021 MIMIC-IV 12 5 2756 10 4 13433 B.9% 0.48 [0.44, 0.52) °
Zhao 2021 ZS 12 3 51 1" s 45 B.6% 0.47(0.18, 0.76) s
Subtotal (95% CI) 2877 14369  62.7% 0.04 [-0.50, 0.59) R
Heterogeneity: Tau® = 0.53; Chi’ = 107.50, df = 7 (P < 0.00001); I’ = 93%
Test for overall effect: Z = 0.15 (P = 0.88)
1.2.2 After extubation
Dodgen 2013 133 077 12 11.2 065 152 7.5% 3.17 [2.49, 3.86) -
Dubo 2019 12 1.2 1 10 1 154 76% 1.96 [1.32, 2.61) =
Gang 2013 72 7 6§69 § 22 69% 0.24 [-0.62, 1.09) T
Gupta 2013 10 0.53 15 9.2 1 40 7.7% 0.88 [0.26, 1.49] T
Zapata 2010 1 4 10 9 3 58 7.5% 0.63 [-0.05, 1.31) =
Subtotal (95% Cl) 55 426  37.3% 1.39 [0.37, 2.40] e
Heterogeneity: Tau® = 1.22; Chi’ = 43.59, df = 4 (P < 0.00001); I’ = 91%
Test for overall effect: Z = 2.67 (P = 0.008)
Total (95% CI) 2932 14795 100.0% 0.54 [0.07, 1.02) <>
Heterogeneity: Tau® = 0.67; Chi* = 190.03, df = 12 (P < 0.00001); I* = 94% _"" z G 2 _:

Tes! for overall effect: Z = 2.23 (P = 0.03)
Tast for subarouo differances: Chi* = 5§22 df = 1 (P = 0.02). P = 80.8%

Favours [exponimental] Favours [control]

Fig. 2. The CVP levels standard mean difference between extubation failure and extubation success groups

Discussion

In our study, we revealed association of high CVP and
BNP level with an increased risk of extubation failure in
critically ill patients from mechanical ventilation. This

association was also found in the BNP levels before ex-
tubation, and both BNP and CVP levels after extubation.
However, this association did not appear in the CVP lev-
el before extubation. Thus, these resuts indicate that the
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Fig. 3. Funnel plots of studies evaluating association of the CVP levels with extubation failure

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 Before extubation
Farghaly 2015 152.2 55.2 14 146.14 319 16 84% 0.13 [-0.58, 0.85) =
Konomi 2016 643 382 15 361 523 27 98% 0.58 [-0.07, 1.22] —
Maraghi 2014 592.5 2.7 7 543 1311 25 6.6% 0.29 [-0.56, 1.13] I
Soummer 2012 46466 356.34 29 175.05 191.66 57 14.2% 1.110.63, 1.59] e
Tanios 2016 878 784 29 557 768 56 15.1% 0.41 [-0.04, 0.86) Tl
Zapala 2011 468.04 507.4 10 22453 26836 58 9.0% 0.77 (0.09, 1.46) T
Subtotal (95% Cl) 104 239 63.0% 0.60 [0.29, 0.90] @
Heterogeneity: Tau® = 0.05; Chi* = 7.43,df =5 (P =0.19); " = 33%
Test for overall effect: Z = 3.86 (P = 0.0001)
1.1.2 After extubation
Farghaly 2015 175.7 52.6 14 14871 33.18 16  8.1% 0.61[-0.13, 1.34] P
Haji 2018 750.02 1,245.22 11 269.88 29168 42 9.0% 0.78 [0.09, 1.46] e
Maraghi 2014 79529 256.37 7 407.32 202.41 25 53% 1.76 [0.81, 2.72) -
Soummer 2012 52749 62847 29 17446 190.14 57 14.6% 0.89 [0.42, 1.35) —_—
Subtotal (95% Cl) 61 140 37.0% 0.92 [0.54, 1.30] <>
Heterogeneity: Tau? = 0.03; Chi* = 3.88, df = 3 (P = 0.27); I’ = 23%
Test for overall effect: Z = 4.75 (P < 0.00001)
Total (95% CI) 165 379 100.0% 0.72 [0.48, 0.96) *
Heterogeneity: Tau? = 0.05; Chi* = 13.32, df = 9 (P = 0.15); I* = 32% j‘ 2 5 2 i
Teat for overall effect: Z = 5.81 (P < 0.00001) Favours [experimental] Favours [control)

Test for subarouo differences: Chi* = 1.71.dl= 1 (P =0.19). I = 41.4%

Fig. 4. The BNP levels standard mean difference between extubation failure and extubation success groups

measurement of CVP and BNP levels may be useful indi-
cators for patients with extubation from mechanical ven-
tilation. Morever, compared with CVP level, BNP level is a
more sensitive predictor of extubation failure.

In the process of extubation from mechanical ventila-
tion, the intrathoracic pressure is formed from positive to
negative, which promotes the systemic venous blood reflux
increases the right ventricular preload and augmented left
ventricular transmural pressure and afterload.?” Moreover,
emotional stress and potential hypoxia during extubation

SSN 2414-3812

may lead to sympathetic excitation. Many critically ill pa-
tients have undiagnosed or subclinical cardiovascular dis-
eases and improper fluid management, and cardiovascular
compensation are often hindered by potential critical ill-
nesses. Thus, insufficient cardiac reserve may lead to sub-
sequent respiratory insufficiency and failed extubation.?

Both CVP and BNP can monitor heart function and
volume. Critically ill patients in the ICU often require an
indwelling central venous catheter to monitor cardiac
function and fluid replacement.



OpwriHanbHa ctatTa / Original article

27

o SE(SMD) :
01T X
'
)
0271
o] EOO
'
03T '
O,
O lo
<
0.47T '
o
]
, i ' <, , SMD
0.5 t i f +
-4 2 2 4
Subgroups

Before extubation <> After extubation

Fig. 5. Funnel plots of studies evaluating association of the BNP levels with extubation failure

There are few studies on the relationship between ex-
tubation and CVP level. Our study suggested that pooled
CVP levels are associated with extubation failure, and
this association is also seen after extubation. This resut
is consistent with Dubo’ finding which an early rised CVP
levels after extubation increases the risk of extubation
failure.?® However, this association was not observed be-
fore extubation. Since cardiovascular dysfunction may be
difficult to detect in patients with positive pressure venti-
lation?, it is difficult to detect cardiac dysfunction before
extubation by CVP.

BNP has been proved to be a sensitive serum marker
of cardiovascular dysfunction.?’Zapata et al.'> and Lara et
al.* found compared with patients with successful extu-
bation, patients with failed extubation had higher BNP be-
fore and after extubation. Our study confirmed also that
the high BNP level was significantly associated with an
increased risk of extubation failure. Similarly, this asso-
ciation appeared before and after extubation. Some stud-
ies have shown that increased BNP after extubation is a
predictive factor for extubation failure.?*3' Our study re-
vealed that eveled BNP levels before extubation increase
the risk of extubation failure, since BNP is a sensitive in-
dicator of cardiac insufficiency, potential cardiac insuffi-
ciency can be detected as soon as possible. In addition,
the fixed model for studies on the BNP levels and extuba-
tion failure, but there is substantial heterogeneity about
CVP study, which may be due to the different participants
and different study designs, so the random model is used.

Our study has some limitations, which must be dis-
cussed. First, the included studies are far from enough and
may affect the accuracy of the results. Second, although

CVP can reflect cardic function more specifically, its mon-
itoring is affected by many factors, such as the patient’s
position, the accuracy of the measurement method, and
the patency of the pipeline, but these factors are all con-
trollable. Third, although BNP can detect cardiac insuffi-
ciency earlier, its level may be affected by some factors
such as age, obesity and renal function. Finally, since we
do not have the original data for drawing the ROC curves,
we cannot determine the reliable cut-off point of the CVP
and BNP tests.

Conclusion

Our study showed that elevated CVP and BNP levels are
related to the risk of extubation failure. More importantly,
compared with CVP level, BNP level is a more sensitive
and accurate predictor of extubation failure.
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O06’enHaHuit aHasi3 LEHTPAJIbHOrO BEHO3HOrO TUCKY Ta PiBHIB HATpiilypeTMYHOro MENTUAY MO3KY Y MALi€HTIB i3 HEBAAYEe0
ekcrybauii

Lzanxon Llao', Beubeii Bar?, Jlini Yncy', /Iy Con’

!BiooinerHs inmeHcusHoi mepanii, Hapoona nikaprsa nposinyii [llansci, Tatitoans, Kumati
“Biooinennsa kapoionoeii, [lepwia Hapoona nikaprsa Li3ineuncyn, LI3inbuncyn, Kumaii

Pesiome. Mera: HegOaua ekcmybayii n08’a3aHa 3 mpueanum nepedyeanHam iy CmayioHapi, BUCOKOK CMEPMHICIMIO ma 6apmic-
mio JiKY8aHHA. B ocmarHi poku cepyego-cyouHHy HedoCmamHicmes po32nsdanu 9K NOWUpeHy npuduHy Heedasoi ekcmybauii,
i 0esiki docnioxncenHs nokasanu, wo yenmpansruti genosnuti muck (CVP) i moskoeuii rampitiypemuiruil nenmuo (BNP ) moxcyme
nepedbauumu pesynbmam ekcmyoayii. Tomy mu nposeu 06’eOHaHutl anaiz, wjo6 oyinumu, wo pieni CVP i BNP y eanckoxgopux
nayienmie, ki ni00anUCs Wmy4Hil 6eHmuaayii 1e2eHb, € npeduKkmopamu Heedayi ekcmybayii.

Meroau: cucmemamuyHuli NOWYK Y MpbOX eekmpoHHux 6a3ax danux, sk-om Web of Science, EMBASE ma Cochrane Library,
30iticHioembcs 0o wcosmus 2021 poky. Yei 0ani ananisyromecs 3a donomozoro Review Manager 5.4. Pesynemamu cykyntozo
aHanizy 6yau BUKOHAHI 3a7eNCHO 8i0 CMAHOAPMU308AHUX cepedHix siominnocmeti (SMD) 3 95 % Oogipaumu inmepsanamu (CI)
pierie CVP i BNP 0715 K09#CHO20 00C/iONCEHHS.

Pesynbratu: 6cb020 y Hawe 00caionceHHs 6yno exktoveno 13 0ocnioncers i3 47 561 yuacnukom. Hawi pesyasmamu nokasanu,
wo niosuweni pigni CVP 0y 3HauHo nos’s3ani 3 pusukom Hesoanoi ekcmybayii (SMD: 0,54, 95% CI: 0,07—1,02, P = 0,03). Lia
acoyiayis makoxc 3’seunacs nicas ekemyo6ayii (SMD: 1,39, 95 % CI: 0,37—-2,40, P = 0,008), ane 6oHa He 3’s8unacs 0o excmybayii
(SMD: 0,04, 95 % CI: 0,50-0,59, P = 0,88). AHa02iuHO, Hawi pe3yibmamu maxkoxc NoKaau, wo nioguujeHHs pieHss BNP micHo
noe’szane 3 nesdaueio ekcmyobayii (SMD: 0,72, 95 % CI: 0,48—-0,96, P < 0,00001 ). Lleti 36’130k makoxc eunukae 0o (SMD: 0,60,
95% CI: 0,29-0,90, P = 0,0001) i nicas (SMD: 0,92, 95% CI: 0,54—1,30, P < 0,00001 ) ekcmy6ayji.

BucHoBkY: ye docnioncenHs nokazano, wo niosuweni pieni CVP i BNP nog’a3ani 3 pusukom Hegdaui ekcmybayii y nayicnmia i3
kpumuiHumu cmanamu. ITopigusro 3 pisiem CVP, pieenb BNP € 6inbwi 4ymaugum i mo4Hum npedukmopom Hegoaui ekcmyobauyii.

Kntouosi cnoBa: yenmpanpHull 6eHO3HUL muck, HedocmamHicmp ekcmybayii, Mo3kosuil HampitiypemuuHuti nenmuo, 00’ €0Ha-
HUL AHAJU3.

O06benrHeHH DI aHANIN3 LIEHTPATbHOr0 BEHO3HOTO JABJIEHHs M YPOBHSI HATPHIlyPETHYECKOro NeNTHa B TOJIOBHOM MO3Te Y na-
LIMEHTOB C Heyfayeii aKcTybauun

LzanxoH Llao', b3ti6ati Bar?, Jlunu Yncy', /Iy Con’

'0Omoenenue unmercusroli mepanuu, Hapooras 6onsHuya nposunyuu Llanscu, Taiiroaks, Kumati
20moenenue kapouonozuu, [lepeas napooHas 6oabhuya L[zutsuncyn, Lizunvuncyn, Kumati

Pestome. Llenb: Heydaua sxcmybayuu c653aHa ¢ 0UMENbHbIM NPEObIBAHUEM 8 CINAYUOHAPE, BbICOKOU CMEPMHOCIbIO U CMO-
umMocmbo neveHus. B nocnedrue 200vbl cepoedHo-cocyoucmas HedoCmamo4HoCmy paccMampueanacs Kax 4acmas npuduHd
HeyoauHoU skcmybayuu, U HEKOmMopvle UCCAe008AHUS NOKA3AU, MO YyeHmpansHoe 8eHo3Hoe 0asnenue (CVP) u yposeHy Ha-
mputiypemuieckozo nenmuoa 201081020 Mo3za (BNP) mozym npedckassieams ucxod skcmyobayuu. [Toamomy Mol nposenu 06-
€O0UHeHHbIl aHanus, 4mobsl oyeHums, umo ypostu CVP u BNP y nayueHmog 8 Kpumu4ecKoM cOCMOSIHUU, N008EP2aroujuxcs
UCKYCCMBEHHOU 6eHMUIAYUU Ie2KUX, A6SH0MCS NPEOUKMOopamu Heyoadu 3kcmybayuu.

Mertopbl: cucmemamuqeckuii nouck 8edemcs no mpem 3JeKMpPOHHbIM OHNAUH-06a3am OaHHbX, makum Kak Web of Science,
EMBASE u Cochrane Library, enioms 00 okmsaops 2021 200a. Bce 0annvle ananusupyiomcs ¢ nomowpto Review Manager 5.4.
Pe3ynbmamel 005€0UHEHHO20 AHANU3A ObINU 8LINONHEHDI 8 3A8UCUMOCIU OM CMAHOAPMU3UPOBAHHBIX CPEOHUX pasaudull (SMD)
¢ 95 % oosepumenvhbimu unmepsanamu (CI) yposreii CVP u BNP 0713 Kanc0020 uccne008aHusl.

Pesysnbrarbl: 6ce2o 6 Hawe uccaedosanue b0 8kmoueHo 13 uccnedosanuti ¢ yuacmuem 47 561 uenoseka. Hawu pesyasmami
nokasanu, 4mo nogsiweHHvie YyposHu CVP Obliu 8 3Ha41UMeNbHOL CmeneHu C8A3aHbl ¢ PUCKOM HeydauHou skcmybayuu (SMD:
0,54, 95% CI: 0,07—-1,02, P = 0,03). 9ma accoyuayus makice nosgasnace nocae skcmyobayuu (SMD: 1,39, 95% CI: 0,37—2,40,
P = 0,008), Ho He nosensnacy 0o akcmybayuu (SMD: 0,04, 95% CI: 0,50—0,59, P = 0,88). TouHo mak xce Hawu pe3ynbma-
mbl NOKA3anU, Mo nogvleHHvle YyposHu BNP mecho ces3anbl ¢ Heyoaueti skcmyobayuu (SMD: 0,72, 95% CI: 0,48-0,96, P <
0,00001). dma 83aumoceasb makxce Habmooaemcsa 0o (SMD: 0,60, 95 % CI: 0,29—0,90, P = 0,0001 ) u nocae (SMD: 0,92, 95%
CI: 0,54-1,30, P < 0,00001 ) skcmy6ayuu.

BbiBonbI: 9m0 uccaedosariue nokasano, imo nosviuwiernvie ypostu CVP u BNP cgs3anbl ¢ puckom HeyoayHol akemybayuu y na-
yuenmos 8 Kpumuyieckom cocmosHuu. 1o cpasrenuio ¢ yposrnem CVP yposenb BNP sensemcs 6onee 4yecmeumenbHsivm U moy-
HbIM NPeOuKmMopom Heyoayu akcmybayuu.

KitioueBble CI10Ba: 4eHMpPAIbHOE 8€HO3HOE 0ABJIEHUE, HEOOCINAMOYHOCMb IKCmybayuu, M032060l HamMpuUliypemu4eckuti nen-
muod, 006e0UHEHHbIL AHAJIUS.
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