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NJ=O?FM?CMCK�>KPFG��� ����%�M?��� ����%�Q�FPRISLGHG�FSHTSC<CM?HG�P<U<C<LSV�DJ=O?FM?CMCSV�DGDM<HG�M?�LKAKU=?RME�L?BPGLJ�=SPE�L�KHJCKM<MK�
M?�USH<SDM?;K�P<U<CE��WXCK�=KLCK�J�TP?;HK�HSBJME�LKAS>=?B?MG�;=KPKDME�P<U<CE�M?�MYBFKDME�;?XLS=RL?CCY�L�C<ASCSZ<CGX�CSLSC?=SAB<CGX�
61+*��S[KCGMG�;L\Y;SF�HKB�=KLCYHG������M?������J�TP?;HK�F=SLK�M?�MGTSH�=<DTK=?MS=CSV�M<=?TKV)�]S�;?DMSDSLJQMEDY�C<ASCSZ<CGH�
CSLSC?=SAB<CGH�
6*+1$"*.&�+*�!1+�4&��̂ ?U?PSH�����C<ASCSZ<CGX�CSLSC?=SAB<CGX)�YFK�PKFJL?PGDY�L�FKPEFSX�LKAAKP<CCYX�KCM<CDGLCSV�M<=?TKV�CSLSC?=SAB<CGX)�
>JPS�FP?DGOKFSL?CS�C?�SDCSLK�TSI?MFSLSV�=<DTK=?MS=CSV�TKAM=GHFG�(�C<KCL?;GLC?� C?T=GFP?A)�#���)�!"��*%�?>S�KCL?;GLC?�L<CMGPY[KY��_KLCK�
�����M?������J�TP?;HK�LGHK=YCS�;?�ASTSHSUSR�+,"����`=SL<A<CS�DM?MGDMGICG@�?C?PK;�APY�S[KCFG�FS=<PY[KV�;�MGTSH�M<=?TKV)�AK?UCS;SH�M?�
=<;JPEM?M?HG�
71�(.8+*+&��^�CSLSC?=SAB<CGX)�YFK�DTSI?MFJ�SM=GHJL?PG�C<KCL?;GLCJ�M<=?TKR)�/0)/1�TSM=<>JL?PG�<DF?P?[KV�AS�KCL?;GLCSV�L<CMGPY[KV��_KLCK�
�����M?������J�TP?;HK�>JPG�;C?ICS�LG]GHG�L�MGX)�XMS�TSM=<>JL?L�KCL?;GLCSV�TKAM=GHFG)�TS=KLCRRIG�;�MGHG)�XMS�SM=GHJL?L�C<KCL?;GLCJ�M<=?TKR��
`SLMS=C<�AS;JL?CCY�DJ=O?FM?CMJ�M?�CGBIK�>?PG�;?�ZF?PSR���5�4�M?FSB�>JPG�TSL\Y;?CK�;�TKALG]<CGH�=KLC<H�>KPF?�M?�<DF?P?[KQR�M<=?TKV��
`ST=G�M<)�]S�T=SDM<BJL?PGDY�M<CA<C[KV�J�U=JTK)�YF?�DTSI?MFJ�SM=GHJL?P?�KCL?;GLCJ�L<CMGPY[KR)�DM?MGDMGIC?�;C?IJ]KDME�>JP?�S>H<B<C?�
C<L<PGFGH�=S;HK=SH�LG>K=FG�
9&'%��� ��`KALG]<CK�=KLCK������M?������J�TP?;HK�TSL\Y;?CK�;K�;>KPEZ<CCYH�TSM=<>G�L�KCL?;GLCK@�=<DTK=?MS=CK@�TKAM=GH[K�L�C<ASCSZ<CGX�
CSLSC?=SAB<CGX��aK�>KPFG�HSBJME�>JMG�FS=GDCGHG�>KSH?=F<=?HG�APY�T=SUCS;JL?CCY�TSM=<>�J�=<DTK=?MS=CK@�M<=?TKV�M?�HSCKMS=GCUJ�LKATSLKA<@�
C?�PKFJL?CCY��bPY�TKAML<=AB<CCY�VXCESV�FPKCKICSV�FS=GDCSDMK�C<S>XKACK�TSA?PEZK�H?DZM?>CK�ASDPKAB<CCY�
bSDPKAB<CCY�LGFSC?CS�;?�T=GC[GT?HG�c<PEDKCDEFSV�A<FP?=?[KV��d?�T=SL<A<CCY�ASDPKAB<CE�SM=GH?CS�KCOS=HSL?CJ�;USAJ�>?MEFKL�AGMGCG�
:LMS=G�;?YLPYRME�T=S�LKADJMCKDME�FSCOPKFMJ�KCM<=<DKL�
;.<=��"�'.��*��=<DTK=?MS=CG@�AGDM=<D�DGCA=SH)�C<ASCSZ<CK�AKMG)�DJ=O?FM?CMCK�>KPFG)�DJ=O?FM?CMCK�>KPFG��)�DJ=O?FM?CMCK�>KPFG��)�
=<DTK=?MS=C?�M<=?TKY�
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Immaturity of the lungs and immune systems 
�*�+�*�,-�./+-0�1�*2�3+/041�341��-/15+*56�741	
bidity and mortality in preterm infants. Sur	

3+/0+-0�91405�-*�:���;	: �+-6�$���;	$ �+15�9<=74	
nary immune molecules that create a link between 
these two systems and are involved in neutralizing 
9+0>4,5-*�+-6�746<=+0�-,��-?+77+041@�15*94-*5*��

:66�0�4-+==@A��;	:�5->+-/5*�0>5�3<-/0�4-�43��;	B�
+-6��;	%�91405�-*�+-6�915*51C5*�0>5��-05,1�0@�43�
65-*5=@�9+/256�=�9�6	91405�-�/479=5D5*�E�A�F�G��
This optimizes surfactant function under challeng	
ing physiological conditions and prevents its inhibi	
0�4-�H@�*51<7�/4794-5-0*���;	$�9=+@*�+�25@�14=5��-�
sti mulating the overproduction of surfactants during 
914/5**5*�43�*<13+/0+-0�>4754*0+*�*�6�*1<90�4-�E�G��



� � � � � � � � 	 � 
 � 	 � � 
 � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � �
ORIGINAL ARTICLES

���������	
������J4651-�956�+01�/*��#21+�-5������
 !�"��56

�;	:�+-6��;	$�9=+@�+�7+K41�14=5��-�7+�-0+�-�-,�0>5�
=<-,*��-�+�-4-	�-?+77+041@�+-6��-35/0�4-	3155�>4	
754*0+0�/�*0+05A�5-*<1�-,�5L5/0�C5�,+*�5D/>+-,5�

The highest incidence of respiratory distress syn	
drome (RDS) and its consequence, bronchopulmo	
nary dysplasia (BPD), is observed particularly in 
5D01575=@�9150517��-3+-0*��V>5�7+K41�0@�43�0>5*5�
extremely low birth weight neonates require respi	
1+041@�*<99410��-�0>5�.1*0�6+@*�43�=�35�E�G�

Modern technologies for successful RDS manage	
ment involve the rational use of oxygen therapy and 
+�/47H�-+0�4-�43�C+1�4<*�15*9�1+041@�*<99410�75	
thods. These include continuous positive airway 
pressure (CPAP) with spontaneous breathing and 
C+1�+H=5�?4ZA�/4-C5-0�4-+=�75/>+-�/+=�C5-0�=+0�4-�
�J[ ��-�C+1�4<*�7465*A�+-6�>�,>	315\<5-/@�4*/�==+	
tory ventilation (HFOV). These methods, in combi	
nation with surfactant therapy, enable effective 
treatment of RDS.

�-�15/5-0�@5+1*A�5+1=@�+99=�/+0�4-�43�-4-	�-C+*�C5�
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	
\<�15��-0<H+0�4-�+-6�>5=9*�915C5-0�15*9�1+041@�3+�	
lure after extubation, although it does not affect 
4D@,5-�6595-65-/5�4-�0>5��&th�6+@�E
G��J[�157+�-*�
4-5�43�0>5�74*0�5L5/0�C5�750>46*�341�015+0�-,�15*9�	
ratory failure in preterm infants with either RDS or 
pneumonia.

j4Z5C51A�0>5�94*�0�C5�5L5/0*�43�J[A�15=+056�04��-	
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 
H+1401+<7+�+-6�>�,>�4D@,5-�/4-/5-01+0�4-�E�G��:*�
a result, surfactant synthesis is disrupted, and the 
synthesized surfactant becomes inactivated. There	
fore, both quantitative and qualitative disturbances 
�-�*<13+/0+-0*�+15�/5-01+=�04�0>5�9+0>4,5-5*�*�43�15*	
9�1+041@�6�*41651*��-�9150517��-3+-0*�E�G�

The primary aim of this study was to investigate 
0>5�15=+0�4-*>�9�H50Z55-�9=+*7+�=5C5=*�43��;	:�+-6�
�;	$�+-6�0>5�0@95�43�15*9�1+041@�0>51+9@�+67�-�*	
tered to preterm neonates.

���
�
���������
�����������
������
V>�*�*0<6@��-/=<656�����9150517�-54-+05*�Z>4�

received treatment in the neonatal intensive care 

<-�0*����%#* �43�0>5��/�5-0�./�{5*5+1/>��-*0�0<05�
43�;+56�+01�/*A�0>5��-*0�0<05�43�|H*0501�/*�+-6�}@	
naecology, the Republican Clinical Hospital, and the 
Perinatal Centre. Based on the type of initial respira	
tory therapy, patients were divided into two groups: 
0>4*5�15/5�C�-,�-4-	�-C+*�C5�C5-0�=+0�4-��5�,�A�%;:;�
+-6���;;[�F��+*+=��-0517�005-0�;4*�0�C5�;15**<15�
Ventilation) and those requiring invasive MV. With	
in each group, the dynamic requirement for respira	
tory therapy was assessed about plasma levels of 
�;	:�+-6��;	$�

;51�9>51+=�C5-4<*�H=446�*+79=5*���7� �Z515�/4=	
lected into standard test tubes. After centrifugation 
+0��"""�197�341��"�7�-<05*A�"���7��43�*51<7�Z+*�5D	
01+/056�341�+-+=@*�*��;=+*7+��;	$�+-6��;	:�=5C5=*�
Z515�75+*<156�<*�-,�+�/47751/�+=�j<7+-��;	$�
ELISA Kit (Sun Red Bio, China), and absorbance 
Z+*�15+6�<*�-,�0>5�J56�*95/	�"""�7�/149=+05�15+651�
�{V	�""" ��{5*<=0*�Z515�5D915**56��-�-,!7���:�(���
/4-.65-0�+=��-051C+=��(���%� �Z+*�650517�-56��V>5�
15*<=0*�Z515�/4-*�65156�*�,-�./+-0�+0�9�"�"��

Data were statistically analyzed according to con	
057941+1@�15/4775-6+0�4-*�<*�-,��;���C51*�4-��"��
For parametric data with normal distribution, Stu	
65-0�*�0	05*0�Z+*�<*56A�Z>�=5�0>5�J+--F�>�0-5@�
#�05*0�Z+*�+99=�56�341�-4-	9+1+7501�/�6+0+��%4115=+	
tion analyses were performed using Spearman’s rank 
/4115=+0�4-�/45�/�5-0�

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.

�
�����������
������������
�	���
��
|3�0>5�����-54-+05*A�(���-�0�+==@�15/5�C56�-4-	

�-C+*�C5�15*9�1+041@�*<99410��:74-,�0>5*5A����-54	
-+05*���(� �>+6�C51@�=4Z�H�10>�Z5�,>0��[�B� �+-6�
{$�A����-54-+05*����� �>+6�[�B��+-6�9-5<74	
-�+A��"�-54-+05*����� �>+6�5D01575=@�=4Z�H�10>�
Z5�,>0����B� �Z�0>�{$�A�+-6�
�-54-+05*��
��� �
>+6���B��Z�0>�9-5<74-�+���4-	�-C+*�C5�0>51+9@�
Z+*�*<//5**3<==@�/4-0�-<56��-����-54-+05*A�Z>�=5�
�
�15\<�156�0>5�5*/+=+0�4-�04��-C+*�C5�J[�

�;	:�=5C5=*�Z515�75+*<156��-����-54-+05*A�+-6�
�;	$��-����-54-+05*��|3�0>4*5�Z>4�01+-*�0�4-56�04�
�-C+*�C5� 0>51+9@A� ��� ���� � >+6� [�B�	{$�A�
������� �>+6�[�B�	9-5<74-�+A�������� �>+6�
��B�	{$�A�+-6����
� �>+6���B�	9-5<74-�+��
The association between diagnosis and need for in	
C+*�C5�0>51+9@�Z+*�*0+0�*0�/+==@�*�,-�./+-0�������A�
63��A�9�"�"� �
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:�/479+1�*4-�43��;	:�+-6��;	$�=5C5=*�H50Z55-�
-54-+05*�Z>4�/4-0�-<56�4-�-4-	�-C+*�C5�0>51+9@�
and those who transitioned to invasive therapy re	
C5+=56�*�,-�./+-0=@�>�,>51�=5C5=*�43�H40>�91405�-*��-�
the latter group. A graphical analysis supported 
0>5*5�.-6�-,*����,<15�� �

Neonates receiving exogenous surfactant therapy 
were more likely to require invasive ventilation. 
�95/�./+==@A�
����-��� �43�-54-+05*�Z>4�15/5�C56�
initial surfactant instillation required invasive ven	
0�=+0�4-A�/479+156�04��&���-��� �43�-54-+05*�Z>4�
did not receive surfactant (���&��A�63��A�9�"�"�� �
���,<15�� �

�-�040+=A����43�0>5�-54-+05*��-�0�+==@�15/5�C�-,�
-4-	�-C+*�C5�0>51+9@�Z515�+67�-�*05156�*<13+/0+-0��
These neonates were predominantly from the 
[�B�	{$��*<H,14<9�����
��A�63��A�9�"�"�( ��
:�*5/4-6�64*5�43�*<13+/0+-0�Z+*�15\<�156��-����-54	
-+05*A�91�7+1�=@�+74-,�0>4*5�Z�0>�[�B�	{$��+-6�

��B�	{$��������A�63��A�9�"�""� ��:74-,�0>4*5�
15/5�C�-,�+�*5/4-6�*<13+/0+-0�64*5A��&��&���� �15	
quired transition to invasive therapy (�������A�63��A�
9�"�""� A��-6�/+0�-,�+�*014-,�+**4/�+0�4-�H50Z55-�
repeat dosing and progression to invasive ventila	
0�4-����,<15����==<*01+05*�0>5�6@-+7�/*�43�15*9�1+041@�
therapy among neonates initially managed with 
-4-	�-C+*�C5�*<99410�+-6�*<H*5\<5-0=@�015+056�Z�0>�
surfactant.
�������	��
��������
�����
�	����
��
Neonates requiring escalation to invasive the rapy 

>+6�=4Z51�:;}:{�*/415*�+0�H40>���+-6��"�7�-<05*�
94*0	65=�C51@��:0���7�-<05*A�0>5�:;}:{�*/415�Z+*�
��(���(��(���%�'����F��� ��-�0>5��-C+*�C5�,14<9A�C51	
*<*���"������(���%�'����F��� ��-�0>5�-4-	�-C+*�C5�
,14<9��9�"��� ��:0��"�7��-<05*A�0>5�75+-�:;}:{�
*/415��-�0>5��-C+*�C5�,14<9�Z+*���&���"���(���%�'�
���F
�� A�*�,-�./+-0=@�=4Z51�0>+-��-�0>5�-4-	�-C+*�C5�
,14<9��
�����"��(���%�'�
�"F
�
��9�"�"�� �

�������	���(����)��	����(�����
>�?��@��N��C����@���
����!��@������������!����������������������C����@��������@��$E�@��DE�'�����'�"�'����'������������������!��!���
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� �/4-0�-<56�Z�0>��-C+*�C5�J[��;=+*	
7+��;	:�+-6��;	$�=5C5=*�Z515�/479+156�H50Z55-�
0>5*5�*<H,14<9*���-�0>4*5�Z5+-56�04�-4-	�-C+*�C5�
0>51+9@� �-�& A� 0>5� 756�+-� �;	:� =5C5=� Z+*�
����-,!7�A�Z>�=5��-�0>4*5�/4-0�-<�-,��-C+*�C5�0>51	
+9@��-��& A�0>5�756�+-�=5C5=�Z+*�����-,!7�����7�	
=+1=@A��;	$�=5C5=*�Z515��(�-,!7��+-6������-,!7���-�
these groups, respectively.
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Initial invasive respiratory support was re	

\<�156��-��"�-54-+05*��|3�0>5*5A������ �-54-+05�
>+6�[�B�	{$�A�����"� �>+6�[�B�	9-5<74	
-�+A�+-6�����
�� �>+6���B�	{$���:==�-54-+05*�
6�+,-4*56�Z�0>���B�	9-5<74-�+�Z515��-�0�+==@�
7+-+,56�Z�0>�-4-	�-C+*�C5�41�*<99=575-0+=�4D@	
gen therapy.

:74-,�0>5��"��-�0�+==@��-C+*�C5=@�C5-0�=+056�-54	
-+05*A�
����� �Z515�*<H*5\<5-0=@�Z5+-56�04�-4-	�-	
C+*�C5�*<99410A�Z>�=5�������� �157+�-56�4-��-C+*�C5�
C5-0�=+0�4-��VZ4�43�0>5�
���&��� �-4-	�-C+*�C5�/+*5*�
later required reintubation. Thus, of those who be	
,+-�Z�0>��-C+*�C5�0>51+9@A������� �Z515�*<//5**3<=	
=@�Z5+-56A�+-6�����
�� �15\<�156�4-,4�-,��-C+*�C5�
support.

�;	:�+-6��;	$�=5C5=*�Z515�+-+=@�56��-�0>5*5�-5	
4-+05*�+//416�-,�04�0>51+9@�0@95���-�0>5�-4-	�-C+	
*�C5� ,14<9� �-�� A� 0>5� 756�+-� �;	:� =5C5=� Z+*�
(���-,!7���1+-,5'����-,!7� A�Z>�=5��-�0>5��-C+*�C5�
,14<9A��0�Z+*�����-,!7���1+-,5'������-,!7� ���41�
�;	$A� 0>5� /4115*94-6�-,� 756�+-� =5C5=*� Z515�
�(����-,!7���-��A�1+-,5'���
-,!7� �+-6��
�-,!7��
�-���A�1+-,5'�
&
-,!7� A�15*95/0�C5=@��V>5*5�6�L51	

5-/5*�Z515�-40�*0+0�*0�/+==@�*�,-�3�/+-0��9�"�"� A�
likely due to small sample sizes.

|<1�.-6�-,*�6574-*01+05�+�/=5+1�+**4/�+0�4-�H50	
Z55-�5=5C+056�9=+*7+��;	:�+-6��;	$�=5C5=*�+-6�0>5�
-556�341�7415��-05-*�C5�15*9�1+041@�*<99410A�9+10�	
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.

j�,>51�=5C5=*�43��;	:�+-6��;	$�Z515�/4-*�*05-0	
ly associated with greater clinical instability, poorer 
APGAR scores, and a higher likelihood of receiving 
7<=0�9=5�64*5*�43�5D4,5-4<*�*<13+/0+-0��V>5*5�.-6	
ings align with existing literature indicating elevat	
56�*<13+/0+-0�91405�-�=5C5=*��-��-?+77+041@�41�/47	
promised lung conditions.

While the relationship between surfactant protein 
levels and therapy type was evident in most sub	
,14<9*A�0>5�=+/2�43�*0+0�*0�/+=�*�,-�./+-/5��-�/510+�-�
comparisons may be attributed to small sample sizes 
and variable clinical conditions.
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Plasma levels of surfactant proteins A and D are 

*�,-�./+-0=@�+**4/�+056�Z�0>�0>5�0@95�+-6��-05-*�	
ty of respiratory therapy required in preterm neo	
nates. These biomarkers may be useful in predict	
�-,�0>5�-556�341�5*/+=+0�4-�3147�-4-	�-C+*�C5�04�
invasive ventilation and assessing the response to 
*<13+/0+-0�0>51+9@���<10>51�=+1,5	*/+=5A�914*95/	
tive studies are warranted to validate the clinical 
<0�=�0@�43��;	:�+-6��;	$�75+*<1575-0*��-�0>5�
NICU setting.
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received non-invasive therapy and surfactant instillation

��������	�����������(�3�������������	��������e��	���������f�(�����������������	���������
��������T�����B�������������@��C��
�'���@�B
�������"������C��-
tant therapy
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