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 ABSTRACT
 Introduc�on
 Mul�ple organ dysfunc�on syndrome (MODS), characterized by a progressive physiologic dysfunc�on involving two or more organ systems a�er an acute threat to systemic homeostasis, is not a rare en�ty among pa�ents admi�ed to the pediatric intensive care units. Despite recent advances made in the medical technology and newer treatment strategies, large numbers of deaths in the PICU are a�ributable to MODS.
 Objec�veTo describe the clinical profile of MODS among children admi�ed in PICU and to observe its associa�ons and outcome.
 MethodologyA hospital based prospec�ve observa�onal study was conducted in PICU of Nobel medical college teaching hospital, Biratnagar, Nepal from June 2017- May 2018. Children aged 1 month to 14 years admi�ed in the PICU with various medical and surgical illnesses were included in the study. All variables defining MODS and the data showing the presence or absence of sepsis were collected within 1 hour of admission (day 0) and then every day un�l transfer or discharge from PICU or un�l pa�ent's death.
 ResultsOut of 150 admissions in the PICU, 103 fulfilled the inclusion criteria, and were enrolled in the study. A total of 53 pa�ents (51%) developed MODS at some �me during their stay at PICU and 88.7% of them had it at the �me of admission. Of 103 cases under study, 26 died (mortality rate = 25.2%) and 92.3% of deaths were a�ributable to MODS. Children with neurological involvement had the highest risk of death [odds ra�o (OR), 19.8; 95% confidence interval (95%CI), 4.37-90.30]. 75.5% of children with MODS had some sort of infec�on and 49% of them had sepsis. Condi�ons like SIRS, Sepsis, Severe sepsis, Sep�c shock and ARDS in the study pa�ents were found significantly associated with MODS.
 ConclusionA MODS is a common clinical en�ty among pa�ents admi�ed to the PICU and are associated with significant mortality and morbidity. In children, MODS usually seem to develop early and in a simultaneous way. In developing countries like ours, morbidity and mortality associated with MODS in the PICUs is higher than that in the developed countries. Prevalence of sepsis in children with or without MODS is greater in the developing countries. Sepsis is further responsible for larger number of deaths in PICU.
 KEYWORDS
 MODS, PICU mortality, sepsis
 ORA 104
 DOI: h�p://dx.doi.org/10.3126/bjhs.v4i1.23936
 Original Research Article
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 INTRODUCTION
 Mul�ple Organ Dysfunc�on Syndrome (MODS) is characterized by a progressive physiologic dysfunc�on involving two or more organ systems a�er an acute threat to systemic homeostasis. Risk factors predisposing to the development of MODS include various infec�ous and noninfec�ous inflammatory condi�ons such as sepsis, shock, mul�ple trauma, burns, accidental poisonings, toxin exposure, and innate immune system ac�va�on. Irrespec�ve of the underlying e�ology, the morbidity and mortality rates of pa�ents with MODS are high.
 ,Wilkinson et al ini�ally proposed the diagnos�c criteria for organ dysfunc�ons in cri�cally ill children and defined mul�ple organ failure as the simultaneous occurrence of failure of at least 2 organ systems. They found an associa�on between increasing number of organ failures and pediatric
 3,4 intensive care unit (PICU) mortality which has been confirmed repeatedly by various other studies. It has been reported from various studies that the number of children who die in the PICUs without reaching criteria for mul�ple
 4, organ dysfunc�on syndrome (MODS) is very low.
 Pediatric and neonatal intensive care is a rela�vely new medical specialty which has shown marked growth across the world over the last three decades. It is even a newer specialty in the developing countries like ours. Rapid advances in the technology and knowledge have made this progress possible. Intensive care units are thought to make a substan�al contribu�on to the health of children in
 6developed countries. As compared to the developed countries, children admi�ed to the PICUs in the developing
 7 , 8countries have higher mortality. Mul�ple organ Dysfunc�on Syndrome (MODS) in children usually occurs early, and sepsis, which is considered to be the leading cause
 9-11of MODS in developing countries, increases the mortality.
 MODS in pediatric pa�ents has been described in various clinical se�ngs, such as general PICU pa�ents, children with sepsis, sep�c shock, cancers, congenital heart diseases, mul�ple trauma, burns, accidents and poisonings, liver or bone marrow transplanta�ons etc. Significant varia�ons found in the incidence and mortality rates of MODS between various clinical studies may be possibly due to some
 12varia�ons in case-defini�ons and case-mix .
 To the best of the our knowledge, there has been no published study showing the epidemiology and clinical characteris�cs of MODS in pediatric popula�on in Nepal. The researcher believes that this study will add to the be�er understanding of pediatric MODS with respect to the epidemiological characteris�cs, spectrum of diseases, outcome and factors influencing mortality in children with MODS in Nepal.
 METHODOLOGY
 This is a hospital based prospec�ve obseva�onal study conducted in Nobel medical college and teaching hospital, Biratnagar, Nepal conducted over a period of one year from June 2017 to May 2018. A�er ethical clearance from ins�tu�onal review commi�ee, data was collected from 103 consecu�vely admi�ed cases in PICU during the study
 period except those mee�ng the exclusion criteria. Sample size was determined based on a similar study conducted by
 7Khilnani P et al at New Delhi, India. A�er the admission of the pa�ent in PICU, informed consent was taken from the parents/ caretakers a�er explaining about the study. Pa�ent par�culars and demographic informa�on were collected according to the prepared Performa. All neonates,pa�ents who failed to give consent,and children admi�ed in a post cardiac arrest state were excluded from the study.
 Data was collected in a pre-designed Proforma . The Interna�onal pediatric sepsis consensus conference (IPSCC)
 2criterion was used for defining organ dysfunc�on. The data were managed in Microso� EXCEL Spread Sheet. SPSS 17 so�ware was used for data analysis. Chi square (con�nuity correla�on where applicable), Kruskal Wallis test and independent t test were used. P value was considered significant if it is < 0.05.
 RESULTS
 Out of 103 cases included in the study, 65% (67 cases) were males and 35% (36 cases) female with male: female ra�o of 1.86:1. Their mean age was 56.7 months. Mean length of PICU stay was 5.45 days. The overall mortality of the study popula�on was 25.2% (26 of 103 cases).
 Figure 1: Age and sex distribu�on Distribu�on
 Of the 103 pa�ents, 51% had Mul�ple Organ Dysfunc�on Syndrome (MODS) out of which 62.2% (33 cases) were male and 37.8% (20 cases) female with a male: female ra�o of 1.65: 1. The mean age of pa�ents having MODS was 64.8 months and mean length of stay in PICU was 6.58 days.
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 Table 2: Distribu�on of diseases needing PICU admission
 MODS NO MODS P Value n % N %
 Mechanical Ven�la�on
 34 94.4 2 5.6
 <0.001
 Vasopressors 30 90.9 3 9.1 <0.001
 Table 3: Cri�cal Care Modali�es in Pa�ents With or Without MODS
 Table 3: Antecedents of MODS
 P
 Table 4: Characteris�cs of survivors and expired Pa�ents
 Giri A et al
 The most frequent symptom among pa�ents admi�ed in
 PICU was Fever which occurred in 55.3% of the pa�ents
 (57of 103 cases), followed by Shortness of breath in 53.3% (55
 of 103 cases) and Abnormal body movements in 35.9% (37
 of 103 cases). The less frequent ones were Pain abdomen
 occurring in 12.6% (13 of 103 cases) and Loose stools in 8.7%
 (9 of 103 cases). There was no significant associa�on of the
 presence or absence of any symptom with the occurrence of
 MODS (p >0.05).
 The most common diseases needing PICU admissions were
 Neurological 31% (32 cases), followed by Respiratory 26.2%
 (27 cases), & other infec�ous diseases (including Sepsis, TB,
 Enteric fever etc.) comprising 11.8% (12 cases). Almost all
 cases of the gastrointes�nal & hepatobiliary, Renal and
 hemato-oncological diseases had MODS.
 Children with MODS had significantly greater mortality than those who did not have MODS- 45.3% (24 of 53 cases) compared to 4% (2 of 50 cases) (p< 0.001).
 94.4% of the pa�ents (34 of 36 cases) needing Mechanical ven�la�on and 90.9% (30 of 33 cases) of those needing Vasopressor support had MODS which is significantly greater than those who didn't have MODS (p<0.001).
 Out of the 103 pa�ents under study, 71.8% had infec�on (74 cases), 53.4% (55 cases) had SIRS, 39.8% (41 cases) had sepsis, 27.2% (28 cases) had severe sepsis, 21.4% (22 cases) had sep�c shock and 7.7% (8 cases) had ARDS. Pa�ents having SIRS, Sepsis, Severe sepsis, Sep�c shock or ARDS had significant associa�on with the occurrence of MODS.
 All other characteris�cs of survivors and expired pa�ents are comparable except that the pa�ents who died a�er PICU admission needed significantly more cri�cal care support in terms of mechanical ven�la�on and vasopressor drugs and greater number of them had developed MODS during PICU stay.
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 DISCUSSION
 MODS has emerged as a consequence of the advances in intensive care and technological support as the pa�ents who previously would have died can now survive because of the support available to them. Intensive monitoring, mechanical ven�la�on, dialysis, nutri�onal support, and other strategies have contributed to greater survival of cri�cally ill children, but they have also allowed more of
 12these children who survive to develop MODS.
 In a study period of 12 months, 103 pa�ents were studied. These pa�ents were a heterogeneous group of pa�ents from different parts of the eastern region with various illnesses needing ICU admission. Mean age of our study popula�on was 56.7 months with median of 36 months. Most of the pa�ents admi�ed were between 1-12 months of age comprising 36.2% (32 of 103 cases) similar to study
 13conducted by Khilnani et al in India (mean age of 42.5 months).
 The incidence of MODS in our study was 51% which is 13comparable with the study done by Tantalean et al in Peru
 5(56.5%) and a mul�centric study by Leteurtre et al in France, Canada & Switzerland (53.4%).
 The overall mortality of our PICU pa�ents was 25.2% (26 of 103 cases), which is close to the study done by Tantalean et
 13al in Peru in 2003 who showed a mortality of 25.7% in their 269 PICU pa�ents under study. Our mortality was however
 4much higher than the other PICUs- Wilkinson et al in the 14 15U.S. (7.5%), Typoo et al in the U.S. (2.8%), Proulx et al in
 5Canada (6%), Leteurtre et al in France, Canada & 12Switzerland (6.4%), Khilnani et al in India (7.9%). In children
 with MODS, the mortality was 45.3% (24 of 53 cases) which 13is comparable with the study conducted by Tantalean et al
 in Peru in 2003 that showed a mortality of 41.6% among pa�ents with MODS.
 The most common disease category needing PICU admission were Neurological 31% (32 cases), followed by Respiratory 26.2% (27 cases), & other infec�ous diseases (including Sepsis, TB, Enteric fever etc.) comprising 11.8%
 12, 13, 16(12 cases). This doesn't match with other studies where most common disease category was Respiratory.
 Of the 103 pa�ents under study; 53.4% had SIRS, 39.8% had sepsis, 27.2% had severe sepsis, 21.4% had sep�c shock and 7.7% had ARDS. It was observed that mortality increased according to the classifica�on: SIRS- 30.9%, sepsis- 31.7%, severe sepsis- 46.4% and sep�c shock- 59.1%. In the study by
 13Tantalean et al , the mortality was found to increase according to the classifica�on in the same order as ours but they had lesser mortality than ours for SIRS (20.6%) and sepsis (21%) but greater than ours for Severe sepsis (56.6%) and sep�c shock (66.7%).
 When characteris�cs of survived and observed pa�ents were compared, there was no sta�s�cally significant difference in demographic and clinical characteris�cs like age groups, sex, length of PICU stay (mean and median). However, pa�ents who died during PICU admission needed
 significantly more cri�cal care support in terms of mechanical ven�la�on and vasopressor drugs and greater number of them had developed MODS (p < 0.001) during
 16PICU stay. The study by Goh YT et al in Malaysia had showed similar results in terms of non survivors needing more interven�on and cri�cal care support and developing MODS.
 CONCLUSION
 In this prospec�ve observa�onal study ,we observed that MODS is a common clinical en�ty among pa�ents admi�ed to the PICU and is associated with significant mortality and morbidity. More than half of the pa�ents under study had MODS and it was a�ributable to most of the deaths. We had higher incidence of MODS, high overall mortality and increased mortality among pa�ents with MODS as compared to the studies from the developed countries. . Pa�ents with MODS needed significantly more cri�cal care support in terms of interven�ons and monitoring, mechanical ven�la�on and vasopressor drugs and had higher mortality as compared to those without MODS. SIRS, Sepsis, Severe sepsis, Sep�c shock or ARDS were the common antecedents of MODS in children and mortality increased according to the classifica�on: SIRS, sepsis, severe sepsis and sep�c shock.
 RECOMMENDATIONS
 All pa�ents admi�ed in the PICU should be assessed for the presence of MODS, as it occurs frequently and is associated with high mortality in the PICUs and Efforts should be made to iden�fy established MODS and predict the possibility of developing MODS (SIRS, Sepsis, sep�c shock, ARDS are the common antecedents) early so that appropriate goal directed therapy and interven�ons can be ins�tuted to decrease mortality and severity of MODS and improve the func�onal outcome of PICU pa�ents.
 LIMITATIONS OF THE STUDY
 This was the study carried out in single ins�tu�on with a small sample size. It may not represent the en�re popula�on of PICU pa�ents throughout the country. A large prospec�ve study involving as many intensive care units as possible should be carried out to find out the epidemiological profile of MODS in PICUs.
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