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Abstract

This article analyzes the importance of caffeine citrate use in preterm infants with
respiratory  distress  syndrome based  on  current  scientific  literature.  Respiratory
distress  syndrome is  one  of  the  major  problems of  the  neonatal  period and is
associated  with  pulmonary  immaturity  and  functional  insufficiency  of  the
respiratory  center.  According  to  the  literature,  caffeine  citrate  stimulates  the
respiratory center, reduces the frequency of apnea episodes, and decreases the need
for  respiratory  support.  The  article  is  presented  as  a  literature  review,  and  no
clinical or experimental studies involving patients were conducted.
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Аннотация 

В  статье  представлен  анализ  значения  применения  цитрата  кофеина  у
недоношенных  новорождённых  с  респираторным  дистресс-синдромом  на
основе данных современной научной литературы. Респираторный дистресс-
синдром является  одной из  актуальных проблем неонатального  периода  и
связан с незрелостью лёгочной ткани и функциональной недостаточностью
дыхательного  центра.  По  данным  литературы,  цитрат  кофеина  оказывает
стимулирующее действие на дыхательный центр, снижает частоту апноэ и
уменьшает потребность в респираторной поддержке. Статья подготовлена в
форме  обзора  литературы,  без  проведения  клинических  или
экспериментальных исследований.

Ключевые слова:

респираторный  дистресс-синдром,  недоношенные  новорождённые,  цитрат
кофеина, апноэ, неонатология

Introduction

Respiratory distress syndrome (RDS) remains one of the most significant causes of
morbidity and mortality in preterm infants. The condition primarily develops due
to pulmonary immaturity, surfactant deficiency, and functional immaturity of the
respiratory  control  center.  As  a  result,  preterm  neonates  frequently  experience
apnea, hypoventilation, and respiratory failure requiring respiratory support.

In recent years, methylxanthines,  particularly caffeine citrate, have gained wide
acceptance in neonatal practice. Caffeine citrate is known for its stimulatory effect
on  the  central  nervous  system  and  respiratory  center,  improvement  of  lung
function,  and reduction in the need for mechanical  ventilation.  The aim of this
article is to analyze the importance of caffeine citrate use in preterm infants with
respiratory distress syndrome based on available scientific literature.

Materials and Methods

This article was prepared as a narrative literature review. Scientific publications
related  to  neonatology,  pediatrics,  and  pharmacology  were  analyzed  using
available  international  and  local  sources.  The  review  focused  on  the
pharmacological properties of caffeine citrate, its mechanisms of action, and its
clinical relevance in preterm infants with respiratory distress syndrome.

Results

Analysis  of  the reviewed literature indicates that  caffeine citrate has a  positive
effect  on  respiratory  function  in  preterm  infants.  By  antagonizing  adenosine
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receptors in the central nervous system, caffeine stimulates the respiratory center,
increases respiratory rate, and enhances tidal volume.

The reported benefits of caffeine citrate use include:

reduction in the frequency of apnea episodes;

decreased need for mechanical ventilation and respiratory support;

improvement in pulmonary function and lung maturation;

lower risk of developing bronchopulmonary dysplasia.

In  addition,  caffeine  citrate  demonstrates  favorable  pharmacokinetic  properties,
such as a long half-life and predictable dosing, which contribute to its widespread
use in neonatal intensive care units.

Discussion

Immaturity  of  the  respiratory  control  system  plays  a  central  role  in  the
development of respiratory distress syndrome in preterm infants. Caffeine citrate
addresses this issue by enhancing respiratory drive and improving neuromuscular
transmission to the respiratory muscles.

Compared with other  methylxanthines,  caffeine citrate is  associated with fewer
adverse  effects  and better  tolerability,  particularly  regarding cardiovascular  and
gastrointestinal systems. Literature data also suggest that early administration of
caffeine citrate may contribute to improved short-term respiratory outcomes and
better overall prognosis in preterm neonates.

Thus,  caffeine  citrate  is  considered  an  essential  pharmacological  agent  in  the
management of respiratory disorders associated with prematurity.

Conclusion

Based on the analysis of available literature, caffeine citrate plays an important role
in the management of preterm infants with respiratory distress syndrome. Its ability
to  stimulate  the  respiratory  center,  reduce  apnea  episodes,  and  decrease
dependence on mechanical ventilation makes it a valuable therapeutic option in
neonatal care.

The relative safety and effectiveness of caffeine citrate support its widespread use
in  neonatal  intensive  care  practice.  Further  large-scale  clinical  studies  are
warranted to explore its long-term effects and optimize treatment strategies.
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