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INTRODUCTIOI
Respiratory
and hospit;

) is the leading infectious agent causing lower respiratory tract infections (LRTIs)
, particularly those under one year of age'. The global RSV hospitalization rate for

rs of age is 0.4% per year, highest among infants under six months (2%) and preterm infants
ile RSV bronchiolitis is usually self-limiting, severe cases are more common in high-risk
term infants, those with chronic lung or heart disease, immunodeficiencies, or daycare

dicting the risk of serious complications of RSV infection is challenging. Gastrointestinal (GI)

are rare, and necrotizing enterocolitis (NEC) has only been reported in a few cases®. NEC primarily
reterm infants due to their immature intestines, but its pathogenesis in term infants is often linked to poor
ic oxygenation and underlying conditions like perinatal asphyxia, congenital heart disease, or sepsis. NEC
Ithy term infants without risk factors is exceptionally rare®. This report presents a term newborn who

eloped NEC due to RSV-related late-onset nosocomial sepsis. Recognizing this rare but severe complication
ith manifestations distinct from typical RSV respiratory symptoms can help clinicians identify at-risk infants at an
early stage of the disease, enhance clinical suspicion, and initiate timely, life-saving interventions.

CASE REPORT




A male infant, born from a gravida 3, para 1 29-year-old mother via C-section at 38"! weeks gestation, weighing
3035 g showed signs and symptoms of respiratory distress requiring nasal application of continuous positive airway
pressure (nCPAP) after the initial postnatal stabilization steps in the delivery room. He was then transferred to the
neonatal intensive care unit (NICU) for advanced respiratory support with the diagnosis of transient tachypnea of the
newborn (TTN). Apgar scores at the first and fifth postnatal minutes were 9 and 10 points, respectively. He was
provided with non-invasive ventilation support via nasal application of intermittent positive pressure ventilation
(nIPPV). Initial physical examination revealed symptoms and signs of tachypnea, tachycardia, grunting, and
intercostal retractions. The peripheral oxygen saturation (SpO2) was between 90% and 95% under 25% oxygen
support. Arterial blood gas analysis, chest X-ray and transfontanel ultrasound were normal. Cardiac echocardl
revealed a small per1membranous inlet ventricular septal defect Wlth a mild-moderate shunt and secundum.a

early-onset neonatal sepsis and congenital pneumonia.
After application of non-invasive mechanical ventilation support for one day, the infant was t
air. His nutritional support was provided with total parenteral nutrition (TPN) on the first day o

thrombocytopenia, elevated C-reactive protein and procalcitonin. Blood ga
respiratory acidosis. Chest X-ray findings included prominent bilateral b
patchy densities in the right lung. Abdominal X-ray showed an abnorma
bowel loops, consistent with septic ileus. However, there were no s1gns
gas, or spontaneous intestinal perforation. Oral feeding was disc
antibiotherapy with broad-spectrum antibacterials (Vancomyc'
urlne and cerebrosplnal fluid cultures. Gastrlc decomp

as initiated after taking blood,
tent nasogastric suction was performed.

bowel loops, bowel wall thickening and edema with incte 1ty. The infant was started on pentoxifylline
i nasopharyngeal swab was sent for differential
diagnosis of respiratory viruses including Severe Acute Respi Syndrome-Coronavirus-2 after learning that his
mother had mild symptoms like runny nose and s ggestive of acute upper respiratory tract infection
during her visit to the NICU. The polymege 331 PCR) test was found to be positive for RSV. The stool
PCR test for enteric pathogens as well a uripe and cerebrospinal fluid cultures were all negative. On follow-
up, the infant developed mixed acidgsi DIy compromise requiring vasopressor support, endotracheal

d thrombocytopenia. On postnatal 8" day, abdominal distension

administered for the manage a
hysical signs suggesting further clinical deterioration such as abdominal

worsened significantly, and
wall erythema, crepitus, an
abdominal radiographygtha ed free air under the diaphragm consistent with the diagnosis of

pneumoperitoneu perforation, the infant underwent exploratory laparotomy with resection of the
affected intestinal fegi nd-to-end anastomosis without the need for ileostomy or colostomy. Postoperatively,
he recelved OBSOINS

ed a segmental necrosis and perforation of the distal ileum. Approximately 5 cm of the
ected, followed by a primary end-to-end anastomosis. Any signs of diffuse peritonitis,

surgery. Post-operative care included continued TPN and antibiotherapy. On post-operative
ast enema was performed to assess anastomotic integrity and rule out stricture and any post-operative
ere not observed. Enteral feeding was initiated on postoperative day 10 at a dose of 10-20 ml/kg
its dose was gradually increased based on the patient’s tolerance. By postoperative day 17, full enteral
as achieved. The infant was discharged in good health on postnatal day 30.
n informed consent was obtained from the infant’s parents for publication of this case report.

CUSSION
EC is one of the most common GI emergencies with devastating results in the newborn. Most cases occur in very
low birth weight (VLBW) preterm infants (birth weight <1500 g) born at <32 weeks of gestation, however
approximately 10% of cases occur in term infants’. Term infants who develop NEC typically have preexisting
illnesses such as perinatal asphyxia, intrauterine growth restriction, congenital heart disease, sepsis, hypotension,




gestational diabetes, polycythemia, history of blood transfusions, , or maternal drug use®. The case we present here
is a full-term male infant who did not have any of the traditional risk factors for NEC. The infant was delivered via
C-section, with high Apgar scores and without any need for resuscitation. He was admitted to the NICU for TTN.
Non-invasive ventilation was used briefly at minimal settings for 24 hours, after which he was transitioned to room
air. No signs of congenital pneumonia or early-onset neonatal sepsis were observed. He exclusively received breast
milk, which is known to reduce NEC risk by promoting gut health through its prebiotic and probiotic components.
Enteral feeds were introduced minimally on day one and gradually increased to full feeds.

RSV infections in infants usually present as upper respiratory symptoms progressing to bronchiolitis.
Extrapulmonary manifestations of RSV are quite uncommon®. Severe cases, particularly affecting preterm or
immunocompromised infants, may cause apnea, respiratory failure, myocarditis, arrhythmias, encephalopath
seizures, jaundice, or GI complications like gastroenteritis. However, RSV-related NEC is exceptiona
Although NEC is most frequently seen in preterm infants, there are only a few reported cases linking
in term neonates. For instance, Eisenhut et al.described extrapulmonary complications of RSV, i
most cases occurred in premature infants?. Lambert et al.®> and Abbo et al.” also reviewed case

recognizing RSV as a potential but underreported trigger for NEC in term
One hypothesis linking RSV to NEC suggests that an immature immune
struggles to control viral replication, leading to development of severe d
infant was full-term and previously healthy yet developed a severe RS
inflammatory response. Since he showed signs and symptoms of.s
bicytopenia, and coagulopathy soon after the onset of the d1se
medlators have the potentlal to damage protectlve ba

iggering a systemic

as mixed acidosis, hypotension,
igh viral load. Proinflammatory
testinal blood flow, and reduce the

our patient likely caused immune dysregulation and exces ammatory cytokine production, compromising
gut barrier integrity and promoting bacterial transl . diators further aggravated intestinal injury,

Another potential mechanism is RSV-induced hypoxia and poperfusion'!. Although the infant was initially
ation due to mixed acidosis and hypotension.
within normal range. and SpOz targets were reached with
minimal ventilator settings, he mig d a transient hypoxic phase potentially impairing the integrity
of the intestinal mucosal barrier i
It has been demonstrated that erobiota axis plays an important role in the development, regulation,
and maintenance of healthy,i onses. In their review, Marsland BJ et al. have suggested the presence of a
“vital cross-talk” between ues of our body by exemplifying intestinal complications developed
during respiratory disgas 2, Some respiratory viral infections like influenza are shown to accompany
i i 3 the disease due to alterations in intestinal microenvironment and induction of

or this hypothesis. For example, Chiba et al.!* demonstrated that RSV infection in
ition of gut microbiota and aggravates systemic inflammation, increasing intestinal

, Groves et al.!” reported that RSV can induce toll-like receptor signaling and cytokine

tinal epithelial cells, compromising mucosal integrity. These findings support the notion that
dysbiosis and immune activation may contribute to NEC pathogenesis, even in the absence of
factors.

ient was a full-term healthy infant with no other comorbidities except mild TTN. All standard delivery room
neonatal intensive care interventions were appropriately applied, including non-invasive ventilation, early

k roo care, and exclusive breastfeeding. Empiric antibiotherapy was avoided. Despite these optimal disease
nagement strategies, high viral load with RSV led to an induction of exaggerated inflammatory response that
timately resulted in intestinal perforation. In conclusion, severe RSV disease in newborns can result in NEC, even
in the absence of traditional risk factors. Clinicians should consider the possibility of NEC in infants who develop
feeding intolerance and abdominal distension during RSV infection and take appropriate precautions.



Given the potential for RSV to cause severe complications such as NEC even in term infants, implementation of
preventive strategies carries crucial importance. In addition to maternal immunization during pregnancy, which
facilitates the transplacental transfer of RSV-specific antibodies, the use of long-acting monoclonal antibodies like
nirsevimab directly in newborns has also shown promise in protecting against severe RSV disease. The Centers for
Disease Control and Prevention recommends RSV vaccination during 32-36 weeks of gestation and also supports
the use of nirsevimab in infants born during or entering their first RSV season. These complementary approaches
hold promise in mitigating not only common respiratory symptoms but also rare and life-threatening complicatio
such as NEC in term neonates.

Ethics
Informed Consent: Written informed consent was obtained from the infant’s parents for publication
report.

Footnotes

Author Contributions
Surgical and Medical Practices: M.B.O., 0.0., Concept: M.B.O., D.E., 0.0, Study Desi
Data Collection or Processing: M.B.O., 0.0., Analysis or Interpretation: M.B.O., D.E
M.B.O., D.E., 0.0., Writing: M.B.0.,0.0..

Conflict of Interest: The authors have no conflict of interest to declare.
Financial Disclosure: The authors declared that this study has
received no financial support.

REFERENCES

1. Pickles RJ, DeVincenzo JP. Respiratory sync its propensity for causing bronchiolitis. J
Pathol. 2015;235(2):266-76. doi:10.1002/path.4462

2. Stein RT, Bont LJ, Zar H, Polack FP, Par 1. Respiratory syncytial virus hospitalization
and mortality: Systematic review and meta-analy, ulimonol. 2017;52(4):556-69. doi :10.1002/ppul.23570
3. Manzoni P, Figueras-Aloy J, Simdes EA hecch A, Fauroux B, Bont L, et al. Defining the Incidence
and Associated Morbidity and Mortality 0 S Syncytial Virus Infection Among Children with
Chronic Diseases. Infect Dis Ther. 2017 @ , oi: 10.1007/s40121-017-0160-3

4. Eisenhut M. Extrapulmon: niféstations of severe respiratory syncytial virus infection--a systematic
review. Crit Care. 2006;10(4):R1 i: 18646c4984

5. Lambert DK, Christease , Henry*E, Besner GE, Baer VL, Wiedmeier SE, et al. Necrotizing
enterocolitis in term neona ata a multihospital health-care system. J Perinatol. 2007;27(7):437-43. doi:
10.1038/sj.jp. 7211738

6. Florin TA, Pl JJ. Viral bronchiolitis. Lancet. 2017;389(10065):211-24. doi: 10.1016/S0140-
6736(16)30951-5

7. Abbo O, hel JL, Ramful D, Breden A, Sauvat F. Necrotizing enterocolitis in full term
neonates: is derlying cause? J Neonatal Surg. 2013;2(3):29.

"20v/26023449/

cas DJ, Shafi NI. Respiratory Syncytial Virus Bronchiolitis Complicated by Necrotizing
eries. Pediatrics. 2021;147(5):¢2020022707. doi: 10.1542/peds.2020-022707

. Respiratory syncytial virus infection: an innate perspective. F1000Res. 2016;5:2898. doi:
Oresearch.9637.1

a R, Tepas JJ 3rd, Hudak ML, Mollitt DL, Wludyka PS, Teng RJ, et al. Neonatal gut barrier and
organ failure: role of endotoxin and proinflammatory cytokines in sepsis and necrotizing enterocolitis. J
urg. 2007;42(3):454-61. doi: 10.1016/j.jpedsurg.2006.10.038

Mutlu GM, Mutlu EA, Factor P. Prevention and treatment of gastrointestinal complications in patients on
chanical ventilation. Am J Respir Med. 2003;2(5):395-411. doi:10.1007/BF03256667

2. Barcik W, Boutin RCT, Sokolowska M, Finlay BB. The Role of Lung and Gut Microbiota in the Pathology
of Asthma. Immunity. 2020;52(2):241-55. doi:10.1016/j.immuni.2020.01.007

13. Marsland BJ, Trompette A, Gollwitzer ES. The Gut-Lung Axis in Respiratory Disease. Ann Am Thorac
Soc. 2015;12 Suppl 2:S150-6. doi: 10.1513/AnnalsATS.201503-133AW



14. Chiba E, Tomosada Y, Vizoso-Pinto MG, Salva S, Takahashi T, Tsukida K, et al. Immunobiotic
Lactobacillus rhamnosus improves resistance of infant mice against respiratory syncytial virus infection. Int

Immunopharmacol. 2013;17(2):373-82. doi:10.1016/j.intimp.2013.06.024
15. Groves HT, Higham SL, Moffatt MF, Cox MJ, Tregoning JS. Respiratory Viral Infection Alters the Gut

Microbiota by Inducing Inappetence. mBio. 2020;11(1). doi: 10.1128/mBi0.03236-19






