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Surfactant proteins A (SP-A) and D (SP-D) are key components of the pulmonary surfactant system and play important roles in lung immunity and
homeostasis. Their plasma levels may reflect pulmonary maturity and disease severity in preterm neonates.

Aim: to evaluate the association between plasma levels of SP-A and SP-D and the type of respiratory therapy administered to preterm neonates
Material and methods. A total of 114 preterm neonates treated in multiple neonatal intensive care units (NICUs) were categorized based on initial
respiratory support — non-invasive (e.g., CPAP, NIPPV) or invasive ventilation. Plasma SP-A and SP-D levels were measured using ELISA. The statistical
analysis was performed to assess correlations with therapy type, diagnosis, and outcomes.

Results. Of the neonates initially managed with non-invasive therapy, 60.6% required escalation to invasive ventilation. Plasma SP-A and SP-D levels
were significantly higher in those requiring invasive support compared to those maintained on non-invasive therapy. Repeated surfactant dosing and
lower APGAR scores were also associated with elevated protein levels and escalation therapy. Although trends were observed in the group initially
receiving invasive ventilation, statistical significance was limited by the small sample size.

Conclusion. Elevated plasma SP-A and SP-D levels are associated with an increased need for invasive respiratory support in preterm neonates.
These proteins may serve as useful biomarkers for predicting respiratory therapy needs and monitoring treatment responses. Further large-scale
studies are needed to validate their clinical utility.

The research was carried out in accordance with the principles of the Declaration of Helsinki. The informed consent of the patient was obtained for
conducting the studies.

No conflict of interests was declared by the authors.
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3B’A30K MiX piBHAMU cyphbakTaHTHUX 6inkiB A Ta D y nnasmi KpoBi Ta TMNnamu pecnipaTtopHoi Tepanii

Y HeJOHOLIEeHNX HOBOHAPOAXKXEeHUX
LA. Mirzayeva, R.O. Baylarov, P.A. Orujova
A3epOanixaHCbKunin MeanyHuiA yHisepcutet

CypthakTtaHTHi 6inknt A (SP-A) Ta D (SP-D) € KNio4oBMMY KOMNOHEHTaMV TereHeBOol CypdakTaHTHOT CUCTEMM Ta BIAIrpatoTb BaX/1vBY PO/b B IMyHITETI
Ta rOMEOCTasi 1ereHsb. IxHi PIBHI Y NAasMi MOXYTb BiOGPaxaTv 3piNiCTb NEreHs Ta TAKKICTb 3aXBOPIOBAHHA B HEAOHOLLIEHUX HOBOHAPOMKE HUX.
Merta: OUiHNTY 3B'A30K MiX piBHAMK SP-A Ta SP-D y niasmi KpoBi Ta TMNOM pecnipaTopHOI Tepanil, Lo 3aCTOCOBYETbCA HEAOHOLWEHNM
HOBOHaPOLKEHNM.

Marepianu Ta metoam. 3aranom 114 HeAOHOLEHWUX HOBOHAPOOXEHNX, SKi NiIKyBaNMCS B KINbKOX BIAAINEHHAX IHTEHCMBHOI TEpanii HOBOHaPOAXEHMX,
OyNno KnacugikoBaHO Ha OCHOBI NOYATKOBOI PECMiPaTOPHOT NIATPUMKM — HeiHBa3mBHa (Hanpuknad, CPAP, NIPPV) abo iHBa3vBHa BeHTUAALIA. PiBHI
SP-A 1a SP-D y nnasmi BuMipgHo 3a gornomMoroto ELISA. IpoBeaeHo CTatCTUYHNIA aHani3 Angd OUiHKIK Kopenauiil 3 Tnowm Tepanii, AiarHO30M Ta
pesybratami.

PesynbTati. 3 HOBOHAPOOXEHMX, AKI CMOYaTKy OTpUMYyBaIV HeiHBa3nsHy Tepanito, 60,6% notpebyBanu eckanalil 40 iHBa3VBHOI BeHTUAALITL PiBHI
SP-A1a SP-D y nna3ami Oynv 3Ha4HO BULLMMU B TX, XTO NOTPeOYBaB iHBa3UBHOI MIATRMMKM, MOPIBHIOIOYM 3 TMW, XTO OTPVIMYBAB HEIHBAa3MBHY Tepanio.
[ToBTOpHE A03YBaHHA CyphaKTaHTy Ta HKYi 6anm 3a wkanoo APGAR Takox Oy NOB'A3aHi 3 NiABKULLEHUM piBHeM Oinka Ta eckaadieto Tepanil.
[Tonpw Te, WO NpOCTEXYBAMMCA TEHAEHLUITY TPYNI, AKa CnovaTKy OTPUMYBana iHBasVBHY BEHTAALIIO, CTAaTUCTMYHA 3HaYYLLICTL Oy/la oOMexeHa
HEeBEVKMM PO3MIDOM BUOIPKN.

BucHoBok. [1iaBuLLeH] piBHI SP-A Ta SP-D y nnasmi noB’a3aHi 3i 36inbleHHAM NoTpedy B IHBa3UBHIV pecnipaTopHiv NiaTpUMLU B HEAOHOLIEHMX
HOBOHapoaXxeHux. LI 6inkn MoxyTb OyT1 KOPUCHNMI BGioMapKepamMu 414 NPOrHO3yBaHHS NoTped y pecnipaTopHii Tepanii Ta MOHITOPUHTY BIANOBIAe
Ha NikyBaHHSA. LN niaTBepaKeHHs IXHbOT KIHIYHOT KOPUCHOCTI HeOOXiaHI nodansluli MacluTabHi AOCIKEHHS.

LoCnimKeHHA BUKOHAHO 3a NpuHUvnamm FensCiHCBKOT Aeknapallil. Ha npoBeaeHHS AOCIAXKEHb OTPUMAHO IHPOPMOBaHY 3roay 0aTbkiB ANTHUHN.
ABTOPV 3a9BNSI0Tb NPO BIACYTHICTL KOHMIKTY iHTepeciB.

Knou4oBi cnoBa: pecnipatopHuii ANCTpec-CUHAPOM, HEAOHOLWEHI AIT1, CyphakTaHTHI OinKK, cypdaKkTaHTHI Oinkn D, cypdakTaHTHI Oinkn A,
pecnipaTopHa Tepaniq.

Introduction Additionally, SP-A enhances the function of SP-B

mmaturity of the lungs and immune systems
is a significant risk factor for increased mor-
bidity and mortality in preterm infants. Sur-
factant proteins A (SP-A) and D (SP-D) are pulmo-
nary immune molecules that create a link between
these two systems and are involved in neutralizing
pathogens and modulating inflammatory responses.
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and SP-C proteins and preserves the integrity of
densely packed lipid-protein complexes [1,4—6].
This optimizes surfactant function under challeng-
ing physiological conditions and prevents its inhibi-
tion by serum components. SP-D plays a key role in
stimulating the overproduction of surfactants during
processes of surfactant homeostasis disruption [3].
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SP-A and SP-D play a major role in maintaining the
lungs in a non-inflammatory and infection-free ho-
meostatic state, ensuring effective gas exchange.

The highest incidence of respiratory distress syn-
drome (RDS) and its consequence, bronchopulmo-
nary dysplasia (BPD), is observed particularly in
extremely preterm infants. The majority of these
extremely low birth weight neonates require respi-
ratory support in the first days of life [2].

Modern technologies for successful RDS manage-
ment involve the rational use of oxygen therapy and
a combination of various respiratory support me-
thods. These include continuous positive airway
pressure (CPAP) with spontaneous breathing and
variable flow, conventional mechanical ventilation
(MV) in various modes, and high-frequency oscilla-
tory ventilation (HFOV). These methods, in combi-
nation with surfactant therapy, enable effective
treatment of RDS.

In recent years, early application of non-invasive
CPAP and surfactant therapy has come to the fore-
front in RDS treatment. However, treatment fails in
about half of the preterm infants assigned to CPAP,
requiring intubation, which increases the risk of
BPD and pneumothorax. CPAP is considered an op-
timal support method for newborns who do not re-
quire intubation and helps prevent respiratory fai-
lure after extubation, although it does not affect
oxygen dependence on the 28" day [7]. MV remains
one of the most effective methods for treating respi-
ratory failure in preterm infants with either RDS or
pneumonia.

However, the positive effects of MV, related to in-
creased intrathoracic pressure and the opening of
atelectasis, can very quickly lead to adverse out-
comes. These include complications such as BPD
and air leak syndromes, which are associated with
barotrauma and high oxygen concentration [2]. As
a result, surfactant synthesis is disrupted, and the
synthesized surfactant becomes inactivated. There-
fore, both quantitative and qualitative disturbances
in surfactants are central to the pathogenesis of res-
piratory disorders in preterm infants [3].

The primary aim of this study was to investigate
the relationship between plasma levels of SP-A and
SP-D and the type of respiratory therapy adminis-
tered to preterm neonates.

Materials and methods of the study

This study included 114 preterm neonates who
received treatment in the neonatal intensive care
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units (NICUs) of the Scientific Research Institute
of Paediatrics, the Institute of Obstetrics and Gy-
naecology, the Republican Clinical Hospital, and the
Perinatal Centre. Based on the type of initial respira-
tory therapy, patients were divided into two groups:
those receiving non-invasive ventilation (e.g., CPAP
and NIPPV — Nasal Intermittent Positive Pressure
Ventilation) and those requiring invasive MV. With-
in each group, the dynamic requirement for respira-
tory therapy was assessed about plasma levels of
SP-A and SP-D.

Peripheral venous blood samples 1 mL) were col-
lected into standard test tubes. After centrifugation
at 2000 rpm for 10 minutes, 0.5 mL of serum was ex-
tracted for analysis. Plasma SP-D and SP-A levels
were measured using a commercial Human SP-D
ELISA Kit (Sun Red Bio, China), and absorbance
was read using the Medispec-6000 microplate reader
(RT-6000). Results were expressed in ng/mL. A 95%
confidential interval (95% CI) was determined. The
results were considered significant at p<0.05.

Data were statistically analyzed according to con-
temporary recommendations using SPSS version 20.
For parametric data with normal distribution, Stu-
dent’s t-test was used, while the Mann—Whitney
U test was applied for non-parametric data. Correla-
tion analyses were performed using Spearman’s rank
correlation coefficient.

The research was carried out in accordance with
the principles of the Declaration of Helsinki. The
informed consent of the patient was obtained for
conducting the studies.

Results of the study and discussion

Of the 114 neonates, 94 initially received non-
invasive respiratory support. Among these, 46 neo-
nates (49%) had very low birth weight (VLBW) and
RDS, 21 neonates (22%) had VLBW and pneumo-
nia, 20 neonates (21%) had extremely low birth
weight (ELBW) with RDS, and 7 neonates (7.4%)
had ELBW with pneumonia. Non-invasive therapy
was successfully continued in 36 neonates, while
57 required the escalation to invasive MV.

SP-A levels were measured in 64 neonates, and
SP-D in 61 neonates. Of those who transitioned to
invasive therapy, 24 (42%) had VLBW-RDS,
14 (25%) had VLBW-pneumonia, 15 (26%) had
ELBW-RDS, and 4 (7%) had ELBW-pneumonia.
The association between diagnosis and need for in-
vasive therapy was statistically significant (y*=16,
df=6, p<0.05).
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Fig. 1. Surfactant therapy and respiratory support outcomes: surfactant proteins A and D plasma levels related to respiratory types

A comparison of SP-A and SP-D levels between
neonates who continued on non-invasive therapy
and those who transitioned to invasive therapy re-
vealed significantly higher levels of both proteins in
the latter group. A graphical analysis supported
these findings (Figure 1).

Neonates receiving exogenous surfactant therapy
were more likely to require invasive ventilation.
Specifically, 74% (n=34) of neonates who received
initial surfactant instillation required invasive ven-
tilation, compared to 48% (n=23) of neonates who
did not receive surfactant (y?=8.5, df=2, p=0.014)
(Figure 2).

In total, 46 of the neonates initially receiving
non-invasive therapy were administered surfactant.
These neonates were predominantly from the
VLBW-RDS subgroup (32=7.1, df=3, p=0.069).
A second dose of surfactant was required in 34 neo-
nates, primarily among those with VLBW-RDS and
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ELBW-RDS (3?=14, df=3, p=0.003). Among those
receiving a second surfactant dose, 28 (82.4%) re-
quired transition to invasive therapy (x*=13.6, df=2,
p=0.001), indicating a strong association between
repeat dosing and progression to invasive ventila-
tion. Figure 3 illustrates the dynamics of respiratory
therapy among neonates initially managed with
non-invasive support and subsequently treated with
surfactant.

APGAR scores and therapy escalation

Neonates requiring escalation to invasive therapy
had lower APGAR scores at both 5 and 20 minutes
post-delivery. At 5 minutes, the APGAR score was
3.9£1.9 (95% CI: 3.5-4.5) in the invasive group, ver-
sus 5.0+1.5 (95% CI: 4.5-5.4) in the non-invasive
group (p=0.32). At 20 minutes, the mean APGAR
score in the invasive group was 6.8£1.02 (95% CI:
6.5-7.1), significantly lower than in the non-invasive
group (7.4%1.0;95% CI: 7.0-7.7; p=0.041).
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Fig. 2. Transitional respiratory therapy in neonates who initially
received non-invasive therapy and surfactant instillation

Among the 57 neonates who required invasive
therapy during the course of treatment, 11 (19.3%)
were successfully weaned to non-invasive support,
while 46 (80.7%) continued with invasive MV. Plas-
ma SP-A and SP-D levels were compared between
these subgroups. In those weaned to non-invasive
therapy (n=8), the median SP-A level was
1.5 ng/mL, while in those continuing invasive ther-
apy (n=28), the median level was 4.5 ng/mL. Simi-
larly, SP-D levels were 19 ng/mL and 41.5 ng/mL in
these groups, respectively.

Initial invasive therapy group

Initial invasive respiratory support was re-
quired in 20 neonates. Of these, 1 (5%) neonate
had VLBW-RDS, 4 (20%) had VLBW-pneumo-
nia, and 15 (75%) had ELBW-RDS. All neonates
diagnosed with ELBW-pneumonia were initially
managed with non-invasive or supplemental oxy-
gen therapy.

Among the 20 initially invasively ventilated neo-
nates, 7 (35%) were subsequently weaned to non-in-
vasive support, while 13 (65%) remained on invasive
ventilation. Two of the 7 (28.6%) non-invasive cases
later required reintubation. Thus, of those who be-
gan with invasive therapy, 5 (25%) were successful-
ly weaned, and 15 (75%) required ongoing invasive
support.

SP-A and SP-D levels were analyzed in these ne-
onates according to therapy type. In the non-inva-
sive group (n=4), the median SP-A level was
9.5 ng/mL (range: 43 ng/mL), while in the invasive
group, it was 5.3 ng/mL (range: 55.6 ng/mL). For
SP-D, the corresponding median levels were
292.5 ng/mL (n=4, range: 567ng/mL) and 27 ng/mL
(n=11, range: 787ng/mL), respectively. These difter-
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ences were not statistically significant (p>0.05),
likely due to small sample sizes.

Our findings demonstrate a clear association bet-
ween elevated plasma SP-A and SP-D levels and the
need for more intensive respiratory support, parti-
cularly invasive ventilation. These surfactant pro-
teins may serve not only as biomarkers of lung ma-
turity and disease severity but also as predictive
markers for the escalation of therapy in preterm
neonates.

Higher levels of SP-A and SP-D were consistent-
ly associated with greater clinical instability, poorer
APGAR scores, and a higher likelihood of receiving
multiple doses of exogenous surfactant. These find-
ings align with existing literature indicating elevat-
ed surfactant protein levels in inflammatory or com-
promised lung conditions.

While the relationship between surfactant protein
levels and therapy type was evident in most sub-
groups, the lack of statistical significance in certain
comparisons may be attributed to small sample sizes
and variable clinical conditions.

Conclusion

Plasma levels of surfactant proteins A and D are
significantly associated with the type and intensi-
ty of respiratory therapy required in preterm neo-
nates. These biomarkers may be useful in predict-
ing the need for escalation from non-invasive to
invasive ventilation and assessing the response to
surfactant therapy. Further large-scale, prospec-
tive studies are warranted to validate the clinical
utility of SP-A and SP-D measurements in the
NICU setting.

No conflict of interests was declared by the authors.
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