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            Abstract

            
               
Neonatal sepsis due to Salmonella species, though rare, can result in increased morbidity and mortality. Amongst the different
                  species of Salmonella, Salmonella typhimurium most commonly presents as a case of gastroenteritis. We present a case of a newborn with Salmonella typhimurium sepsis, who was treated successfully and had recovered.
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               Introduction

            The spectrum of diseases caused by Salmonella spp is vast, ranging from gastroenterocolitis to sepsis and even meningitis.
               Sepsis due to Salmonella spp is comparatively rare in paediatric populations, especially neonates. In an extensive study detailing
               the etiology of neonatal sepsis, there were no cases of Salmonella spp isolated out of 840 positive samples.1 Though infrequently reported, it can present with serious complications. An avirulent strain of Salmonella spp, can cause
               significant morbidity in a neonate.2 
            

             Similar to Typhoidal Salmonella, Non Typhoidal Salmonella also cause significant human diseases. Most of the times, the clinical
               presentation is as self-limiting gastroenteritis. Invasive NTS is more commonly seen in neonates, elderly and immunocompromised
               patients.3 We report the case of a new born baby who had sepsis due to Salmonella Typhimurium.
            

         

         
               
               Case Report
               
            

            A 28 year old G3P1L1A1 female with 35 weeks of amenorrhea, spontaneously delivered a female baby by normal vaginal delivery
               in our tertiary care centre. The mother had been admitted one day prior, with complaints of intermittent lower abdominal pain
               and increased frequency of passing loose stools. Rapid Antigen Test (RAT) came out positive for the mother. 
            

            The neonate was preterm with a low birth weight of 2.28 kg. The Apgar score was 9 and 10 at 1 and 5 minutes respectively.
               She was admitted to the neonatal intensive care unit after having developed respiratory distress within 4 hours of post natal
               life, which progressed into severe tachypnea. General examination revealed the baby to be febrile, (temperature - 38 C). Respiratory
               rate was 78/ min and heart rate was 170/min. Capillary refill time was within normal limits. There was no focus of infection.
               The baby was administered supportive care and oxygen by hood method. Provisional diagnosis of neonatal sepsis was made. Sepsis
               screening was done and parenteral amikacin was started by intravenous route after blood sample was drawn for automated blood
               culture and sensitivity. Total leukocyte count was elevated, CRP and electrolytes were within normal limits. Breastfeeding
               of baby was commenced. 
            

            Within 36 hours of post natal life, the condition of the baby had worsened; the skin had developed yellowish mottling, there
               was delayed capillary filling time along with decreased new born reflexes and poor sucking ability. Repeat blood culture sample
               was sent, and parenteral piperacillin tazobactam was added. Due to reduced skin turgor and tonus, she was started on intravenous
               fluids. Metabolic acidosis was diagnosed on performing a venous blood gas, which required a bolus of normal saline. Repeat
               blood counts revealed leukopenia. Sample was sent for SARS- CoV-2 RT PCR, which came out negative. Due to there being no improvement
               in the condition of the baby, umbilical vein catheterization was carried out and the antibiotics were changed to injection
               meropenem and vancomycin. 
            

            The blood cultures were processed at the Department of Microbiology by standard methods. There was no growth detected from
               the initial set of blood culture bottles sent. On the third day of incubation, the second blood culture bottles flagged positive
               and growth was identified to be Salmonella Typhimurium VITEK 2 as well as biochemical reactions. Antibiotic susceptibility tests were performed by both automated (broth microdilution,
               VITEK 2) as well as disk diffusion techniques. The isolate was sensitive to cotrimoxazole and meropenem and resistant to cefrtiaxone,
               ciprofloxacin and piperacillin - tazobactam. Therapy was altered to remove vancomycin.
            

            Cerebrospinal fluid was procured by performing a lumbar puncture, which yielded no growth and was suggestive of normal study.

            The baby was placed in isolation according to hospital policy due to the possibility of a nosocomial infection.

            By the 5th day of post natal life, the condition of the baby had improved and she had started tolerating regular feeds. Umbilical
               catheter was removed and blood was sent for repeat culture and sensitivity, yielding no growth. The baby was discharged after
               having completed 14 days of intravenous antibiotics.
            

            The mother had given history of consuming food from a nearby restaurant 2 days prior to delivery, following which she had
               developed her presenting complaints. All her symptoms had subsequently subsided and was later asymptomatic. Concurrently,
               stool and blood samples of the mother were sent for culture and sensitivities, of which stool sample grew Salmonella Typhimurium with the same sensitivity pattern. Breast milk sample of the mother was sterile. The mother was referred to Internal Medicine
               and was advised to start oral cotrimoxazole. 
            

            After preliminary identification of the organism and antibiotic sensitivity, the strain was sent to Christian Medical College,
               Vellore for confirmation of sensitivity.
            

         

         
               Discussion

            Neonatal sepsis is one of the leading causes of neonatal mortality in India. Gram Negative bacteria are the predominant etiological
               agents, with Klebsiella pneumoniae being the most common.4 Sepsis in neonates due to both typhoidal and non typhoidal salmonella have been reported.
            

            Non typhoidal Salmonellosis in man has a varied presentation, ranging from mild to severe, including gastroenteritis, sepsis,
               osteomyelitis.5 Usually, they are localised in the alimentary canal and do not require treatment with antibiotics, however neonates are especially
               vulnerable to infections by this organism which can cause significant morbidity. Cases of neonatal meningitis and brain abscess
               have been reported with NTS as the causative agent.6 Neonatal septicaemia due to Salmonella Typhimurium have occurred as outbreaks in new born nurseries, with certain cases ending in fatality.7, 8 Pooled breast milk has also been linked in outbreaks of sepsis due to Salmonella Typhimurium. 9

            The modes of transmission have been postulated to be horizontal or vertical, including faecal contamination of the birth canal.
               In the present case, the mother was symptomatic at the time of delivery with a history of consumption of food from external
               sources. Since it was an early onset sepsis in the neonate, the transmission could have been transplacentally or through the
               birth canal at the time of delivery. 
            

            Antibiotic resistant non typhoidal Salmonella has been gradually emerging and this case evidently reflects it. The isolate
               was found to be resistant to ampicillin, ceftriaxone, ciprofloxacin and piperacillin - tazobactam. The baby had recovered
               on treatment with meropenem, which was found to be sensitive. The increasing resistance pattern being encountered will eventually
               jeopardise the options for the successful treatment of Non Typhoidal Salmonella infections. 
            

         

         
               Conclusion

            Clinical features of sepsis due to Salmonella spp do not differ much from sepsis due to other Gram negative bacteria. Identification
               of Non Typhoidal Salmonella septicaemia requires a high degree of suspicion. Promptly sending blood culture samples in symptomatic
               neonates before starting antibiotics is an absolute necessity in order to correctly diagnose and treat the case
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