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ABSTRACT 

Introduction: Systemic fungal infections, occurs in 5% of low  birth weight babies 

admitted to NICU. Candida species commonly causes Neonatal nosocomial 

bloodstream infections, especially in premature infants. The mortality is as high as 

50% for fungal sepsis and the disability due to neurodevelopmental impairment poses 

a significant burden. Hence the early identification and appropriate empirical therapy 

specific to the regional prevalence, among the high-risk neonates is essential. 

Objectives: 

I. Primary Objective: To assess the correlation of risk factors associated with 

fungal sepsis in neonates admitted to NICU.                                                   

II.  Secondary Objectives: To assess the prevalence of candida subspecies.                  

To compare clinical outcome of albicans and non-albicans candida species.       

To study the antifungal sensitivity pattern 

Methodology: This is a Prospective Observational study, among 70 New-borns (<28 

days old) with proven candidial sepsis, admitted to neonatal intensive care unit, under 

the KLEH DR. Prabhakar Kore Charitable Hospital, Department of Paediatrics, 

Jawaharlal Nehru Medical College, Belagavi. Data regarding probable risk factors, 

clinical outcome of neonates with fungal sepsis, and species of the fungal organism 

isolates were collected.  

Results: Neonatal risk factors observed in newborn with fungal sepsis in our study 

were newborns with Preterm(67.1%), LBW(77.1%), respiratory distress(82.9%), birth 

asphyxia(18.57%), NEC(25.7%), Neonatal seizures(22.9%), associated bacterial 

sepsis with shock(35.7%) , DIC(31.4%), MIS-N(18.6%), thrombocytopenia(85.7%), 
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hypocalcemia(65.7%), deranged coagulation profile(31.4%), and interventions like 

use of broad spectrum antibiotics mainly third generation cephalosporin(100%), use 

of steroids(27.1%), iv fluids(97.1%), non invasive oxygen support(78.6%), long line 

insertion(70%) and mechanical ventilation(24.3%). Important predictors of mortality 

in newborns with fungal sepsis in our study were complications like  

apnoea(p=0.043), NEC(p=0.009), neonatal seizures(p=0.006), associated bacterial 

sepsis with shock(p=0.001), DIC(p=0.001), MIS-N(p=0.014) and presence of 

hypoglycemia(p=0.034), anemia(p=0.002), deranged coagulation profile(p=0.001) 

and interventions like invasive ventilation(p=0.001), use of steroids(p=0.009) and 

ionotropes(p=0.001) . 

The most common organism isolated were C. non albicans (74.29%) of which 

C. glabrata(73%) was common , followed by C. albicans (25.71%). The mortality rate 

was found to be 14.29%, with prematurity (80%) being the most common cause of 

death. C. non albicans was associated with high mortality, of which Candida 

parapsilosis had higher proportion of deaths with 33.33% (6 out of 70) followed by 

Candida glabarta (13.15%). 

CONCLUSION : we found that the risk factors associated with mortality were 

prematurity being  most common followed by NICU complications such as apnoea, 

NEC, neonatal seizures, bacterial sepsis with shock, DIC, MIS-N. Presence of 

hypoglycemia, anemia, deranged coagulation profile and use of steroids, ionotropes 

and prolonged invasive ventilation were high predictors for mortality as they were 

statistically significant. Majority of fungal isolates showed sensitivity to Caspofungin 

(58 of 70) followed by  Fluconazole( 29 out 70),hence we suggest fluconazole should 

be the first line of antifungal to be used empirically in newborns having risk factors 
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for fungal sepsis. and subsequently use of other anti fungal drugs should be based on 

culture & sensitivity reports. 

KEYWORDS: Fungal sepsis, Risk factors, mortality in neonates with fungal sepsis 
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LIST OF ABBREVIATIONS USED 

NICU  -  Neonatal intensive care unit 

SIRS  -  Systemic inflammatory response syndrome 

MODS -  Multiple organ dysfunction syndrome 

LBW  -  Low birth weight 

VLBW -  Very low birth weight 

ELBW -  Extremely low birth weight 

ET  -  Endotracheal tube 

GBS  -  Group- B streptococcus 

PCR  -  Polymerase chain reaction 

LSCS  -  Lower(uterine) segment caesarean section 

NVD  -  Normal vaginal delivery 

UTI  -  Urinary tract infection 

GDM  -  Gestational diabetes mellitus 

PV leak -  Leak per vagina 

DIC  -  Disseminated intravascular coagulation 

NEC  -  Necrotising enterocolitis 

MIS  - N- Neonatal multisystem inflammatory syndrome 

MAS  -  Meconium aspiration syndrome 
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INTRODUCTION 

Neonatal sepsis is one of the common cause of the death among neonates, 

causing nearly one million new-born deaths globally every year. (1,2) The incidence of 

neonatal sepsis varies between less than 1% to more than 35% of live births. On the 

basis of time of onset, neonatal sepsis can be early-onset sepsis (<72 hours after birth) 

or late-onset sepsis (≥72 hours after birth). (3,4) 

Sepsis can occur at any age. But the incidence and mortality rates of sepsis are 

higher among the neonates, compared to other age groups.(5) The incidence and 

mortality rates of sepsis are even higher among the preterm neonates. (6,7)  The 

outcome of infection is predicted by at least four major factors: the type of the 

pathogen, the pathogenic load, the site of infection, and the host response.(5) 

A successful immune response is essential to face the infectious challenges 

and prevention of dissemination of the infection. When the inflammation gets 

generalized, it leads to systemic inflammatory response syndrome (SIRS). If the 

infection is not controlled, the spread of the pathogen leads to systemic endothelial 

activation and precipitate sepsis, severe sepsis, and septic shock. Sepsis can progress 

to shock leading to multiple organ dysfunction syndrome (MODS) and death.(5) 

Neonatal infections can be transmitted from mother to foetus or community 

acquired or may be nosocomial. New-born infants are less capable of responding to 

infections and coexisting condition often complicate the diagnosis and management. 

The clinical manifestation is varying from subclinical to severe. There may be focal or 

systemic infection and rarely, congenital syndromes resulting from in utero infection. 

The etiologic agents are wide variety, including bacteria, viruses, fungi, protozoa and 

mycoplasma. Preterm, very low birth weight (VLBW) babies need a prolonged 

hospital stay which puts them at continuous risk for acquired infections. (8,9) 
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Systemic fungal infections, previously considered to be rare complication, 

occur in as many as 5%  of low  birth weight babies admitted to NICU.(10,11) Candida 

species commonly causes Neonatal nosocomial bloodstream infections, especially in 

premature infants. The mortality is as high as 50% and the disability due to 

neurodevelopmental impairment poses a significant burden. (12,13) C. albicans is the 

most common cause of the fungal sepsis in neonates, followed by C. parapsilosis, C. 

glabrataC. tropicalis, and C.krusei. (14,15) 

Risk factors can be Maternal risk factors (like vaginal candida colonization 

through the route of delivery), Neonatal  risk  factors  (like prematurity,  low birth-

weight, co-morbidities such as Meconium-aspiration  syndrome, persistent 

pulmonary-hypertension of  new-born, intra-ventricular  haemorrhage, necrotizing-

enterocolitis, respiratory-distress syndrome, inborn-errors of metabolism and cardiac 

anomalies), Intensive care  procedures  (like  placement of naso-gastric  tubes, endo-

tracheal (ET) tubes, mechanical ventilation, peripherally inserted central catheter, 

lumbar puncture), and Concomitant-use of  medications  like antibiotics, parenteral-

nutrition, intra lipids.(16–18) 

Need for the study / Justification of the study: 

Fungal infections especially Candida species exhibits varying levels of 

resistance to azoles and other anti-fungal agents. Hence the current data on neonatal 

fungal isolates and their antimicrobial susceptibility patterns to guide empiric anti-

fungal therapy.(19–21) Some  studies involving the prediction models to estimate  the 

risk of  neonatal  fungal  sepsis based on wide range of clinical features, risk factors 

and/or laboratory  tests  but  due to lack of  specificity and limitations these models 

are considered insignificant to predict the neonatal fungal  sepsis.  
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There is paucity of literature in fungal sepsis among neonates, especially 

focussing on the risk factors of the incidence and the outcomes. Hence, this study 

would  be  beneficial so  as to determine the risk factors associated with fungal   

sepsis  and  identify  possible  predictors  of  poor  outcomes  of  fungal sepsis in our 

hospital set up. Therefore this study aims to study the, clinical outcomes, antifungal 

sensitivity pattern, and the correlation of risk factors associated with fungal sepsis in 

neonates admitted to NICU.                                                   
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AIM AND OBJECTIVES 

AIM: 

To study the risk factors in newborns with fungal sepsis admitted to NICU and 

to assess the clinical outcomes, antifungal sensitivity pattern,                                                    

OBJECTIVES: 

Primary Objectives: To assess the correlation of risk factors associated with fungal 

sepsis in neonates admitted to NICU.  

Secondary Objectives: To compare clinical outcome of newborns with fungal sepsis. 

To study the antifungal sensitivity pattern. 

 

 



Review of literature 

 

 Page 5 
 

REVIEW OF LITERATURE 

Review of Literature of this study on fungal sepsis in neonates admitted to 

NICU, is discussed under the following heads:  

a. Neonatal Sepsis 

i. Definitions 

ii.  Aetiology  

iii.  Systemic Inflammatory Response Syndrome (SIRS) 

iv. Diagnosis 

v. Complications 

vi. Pathophysiology 

b. Fungal Sepsis in neonates 

i. Risk factors 

ii.  Diagnosis 

iii.  Treatment 

c. Similar studies in the same topic 
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a. Neonatal Sepsis: 

A successful immune response is essential to face the infectious challenges 

and prevention of dissemination of the infection. When the inflammation gets 

generalized, it leads to systemic inflammatory response syndrome (SIRS). If the 

infection is not controlled, the spread of the pathogen leads to systemic endothelial 

activation and precipitate sepsis, severe sepsis, and septic shock. Sepsis can progress 

to shock leading to multiple organ dysfunction syndrome (MODS) and death.(5) 

Definitions: 

• Bacteraemia - refers to presence of bacteria in blood stream.Bacteraemia itself 

is often a self-limiting process in otherwise healthy children. Approximately, 

10 % of children with bacteraemia will develop serious bacterial infections. 

• Occult bacteraemia-  relatively asymptomatic(occurs in normal daily 

activities such as conducting oral hygiene and after minor medical procedures) 

• Sepsis -  accompanied by findings of serious bacterial infections.When immune 

response mechanisms fail or overwhelmed, bacteraemia develops into a 

bloodstream infection.  

• Untreated and clinically significant bacteraemia progresses to sepsis, septic 

shock, systemic inflammatory response syndrome (SIRS), and multiple organ 

dysfunction syndrome (MODS).(22–24) The following figure represents the 

Current conceptual model of outcomes of sepsis,(25) 

 

 



Review of literature 

 

 Page 7 
 

Figure 1.Current conceptual model of outcomes of sepsis. 

 

Aetiology: 

Identification of the primary source of infection is important in management 

of bacteraemia. Among the hospitalised patients, Common sources of bacteraemia is 

from the respiratory tract and indwelling catheters, specifically the central venous 

catheters.(26,27)  Among the community-acquired bacteraemia, Urinary tract 

infections are common.(28–30) 
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Soft tissue and intraabdominal infections are common in the post-operative 

surgical setting, otherwise rare. Most common cause of gram-negative bacteraemia is 

Escherichia coli and the most common cause of gram positive bacteraemia is 

Staphylococcus aureus.(31–33) The following table represents the common 

microorganisms causing bacteraemia,(34) 

Table 1.Common microorganisms causing bacteraemia 
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Group B streptococcus (GBS), Escherichia coli, coagulase-negative 

Staphylococcus, Haemophilus influenza, and Listeria monocytogenes are the common 

causative organism of early onset neonatal sepsis (<72 hours). Coagulase-negative 

staphylococcal species, especially Staphylococcus epidermis, (nearly 50%) is the 

leading cause of late onset neonatal sepsis (>72 hours).(35,36) 

Systemic Inflammatory Response Syndrome (SIRS) : 

Criteria for diagnosing SIRS: 2 out of 4 criteria, 1 of which must be either 

abnormal temperature or abnormal leukocyte count. 

i. core temperature >38.5 * c or <36 * c  

ii. RR above normal for age or acute need-for mechanical ventilation. 

iii.  tachycardia for age in the absence of external stimuli or painful stimuli ( or) 

unexplained persistent elevation over 0.5 -4 hours (or) in children <1yr , 

persistent bradycardia over 0.5 hours ( in the absence of vagal stimuli, beta 

blockers, or congenital heart disease)  

iv. leukocyte count elevated or reduced for age (not secondary to chemotherapy) 

or >10% immature neutrophils.(37–39) 

Diagnosis: 

 Blood culture remains the gold standard for diagnosing the 

bacteraemia.(27,40) The following figure represents the Methods to identify 

microorganisms from positive blood cultures,(41) 
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Figure 2.Methods to identify microorganisms from positive blood cultures 

 

Sepsis can occur at any age. But the incidence and mortality rates of sepsis are 

higher among the neonates, compared to other age groups. The following chart 

explains the higher incidence and mortality rates of sepsis among the neonates,(5) 
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Figure 3.Incidence and mortality rates of sepsis among the neonates 

 

Respiratory mucosa, Skin and Gastrointestinal mucosa forms the Physical 

barriers to prevent the occurrence of neonatal sepsis. Any breach in this physical 

barrier due to multiple factors and causes, lead to neonatal sepsis. Presence of foreign 

body (like endotracheal tube) with or without positive pressure can create a breach in 

the respiratory epithelium. (A) Breach associated with trauma (like venepuncture or 

heel stick), can compromise the skin barrier. (B) The distribution interaction between 

intestinal bacteria and intestinal epithelium leads to loss of homeostasis and 

degradation of the Gastrointestinal mucosa. (C) The following image represents the 

Physical barriers to prevent the occurrence of neonatal sepsis, (5) 
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Figure 4.Physical barriers to prevent the occurrence of neonatal sepsis 

 

The following flowchart represents the risk factors, Pathogenesis and clinical 

overview of Neonatal sepsis, (42) 
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Figure 5.Pathogenesis and clinical overview of Neonatal sepsis 

 

The following figure represents the pathophysiology of neonatal sepsis leading to 

septic shock due to systemic inflammatory response syndrome,(5) 
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Figure 6.Pathophysiology of neonatal sepsis leading to septic shock 

 

Complications: 

The outcome of infection is predicted by at least four major factors: the type of the 

pathogen, the pathogenic load, the site of infection, and the host response. The 

following list represents the complications of bacteraemia, 

 Sepsis 

 Meningitis 

 Endocarditis 

 Cellulitis 

 Osteomyelitis 

 Peritonitis.(43) 
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b. Fungal Sepsis in neonates: 

Systemic fungal  infections , previously considered to  be  rare complication, 

occur in as many as 5%  of low  birth weight babies admitted to NICU.(10,11) The 

mortality is as high as 50% and the disability due to neurodevelopmental impairment 

poses a significant burden. (12,13) 

In present day practice, extremely low birth weight babies are surviving due to 

the neonatal care and invasive procedures. At the same time, incidence of fungal 

sepsis increases due to the inevitable effectsof such advancement. The timely 

clinicalsuspicion and administration of appropriate antifungal treatment, early 

identification of end organ damage, and follow-up can produce the outcomes 

favourable out of the fungal sepsis. Due to the extensive usage of azole antifungals for 

treatment and prophylaxis there is an epidemiological shift, Some ofthese non-

albicans Candida species (e.g., C.glabrata andC.krusei) exhibit intrinsic resistance to 

routine triazole agents. (44) 

Candida species commonly causes Neonatal nosocomial bloodstream 

infections, especially in premature infants, and present as late onset sepsis.C. albicans 

is the most common cause of the fungal sepsis in neonates, followed by C. 

parapsilosis, C. glabrataC.tropicalis, and C.krusei. (14,15)The following list of 

organisms are the causes of the fungal sepsis in neonates, 

i. Candida albicans  

ii. Candida parapsilosis 

iii.  Candida glabrata  

iv. Candida tropicalis   
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v. Candida krusei 

vi. Candida dubliniensis  

vii.  Candida lusitaniae 

viii.  Hansenula polymorpha   

ix. Saccharomyces cerevisiae. (45) 

The following figure represents the Pathogenesis of fungal sepsis in 

neonates,(46) 

Figure 7.Pathogenesis of fungal sepsis in neonates 
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Risk factors: 

Risk factors for the fungal sepsis in neonates include the following, 

i. very low birth weight,  

ii. gestational age <30 weeks,  

iii.  lack of antenatal care,  

iv. use of central catheters,  

v. endotracheal intubation,  

vi. prolonged hospitalization,  

vii.  mechanical ventilation,  

viii.  intravenous hyperalimentation,  

ix. exposure to H2 receptor antagonists,  

x. use of broad-spectrum antibiotics/steroids  

xi. previous colonization with Candida albicans. (47–49) 

The following image summarises the risk factors for the neonatal fungal sepsis, (50) 
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Figure 8.Risk factors for the neonatal fungal sepsis 

 

Diagnosis: 

Diagnosis of invasive fungal infection is challenging. Tissue diagnosis is the 

gold standard, while other tests like Galactomannan assay and PCR can help in 

diagnosis of invasive fungal infection in children. Role of radiology and Newer 

methods like T2 candida and lateral flow assay need validation. The following figure 

represents algorithm for approaching a suspected case of fungal infection, (51) 
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Figure 9.Algorithm for approaching a suspected case of fungal infection 
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Treatment: 

Early diagnosis and prompt treatment change the outcomes of the fungal 

sepsis. (52)Candida albicans (nearly 80%) is the predominant cause of neonatal fungal 

bloodstream infections and hence fluconazole can be used as empiric antifungal 

therapy.(53) As the isolation of fungus takes some time, empirical therapy is 

instituted, especially when the signs of suspected fungal sepsis like thrombocytopenia, 

glucose instability, lethargy, increasing ventilation requirements and apnoea were 

present.(53) 

The following algorithm represents the Targeted antifungal prophylaxis for the 

high risk infants.(50) 
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Figure 10.Targeted antifungal prophylaxis.  

The following flowchart represents the Neonatal fungal sepsis care guideline 

by Children’s Health of Orange County (CHOC), California,(54) 
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Figure 11.Neonatal fungal sepsis care guideline by CHOC 
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c. Similar studies in the same topic: 

Yingfang Yu et al, from China, did a Clinical Analysis and studied the Risk 

Factors of Invasive Fungal Infection among the 5135 Neonatal Intensive Care Unit 

Patients over 7 years. They observed that the Candida parapsilosis was isolated in 

majority (33.3%) of the patients. The mortality rate was significantly higher among 

the case group was 8.9% vs 1.1% in controls (p < 0.05). Mechanical ventilation for 

more than 6 days, usage of peripherally inserted central venous catheter, use of third-

generation cephalosporin, previous history of abdominal surgeries, and neutropenia 

during first week of life < 1500million cells/L were identified as a significantly 

associated risk factor with the presence of invasive fungal infection.(55) 

Evangelia Farmakiet al, from Greece, studied the Risk Factors, Drug 

Susceptibility, and Association of Invasive Fungal Infection among the 593 Neonatal 

Intensive Care Unit Patients over 12 months. They observed that the Candida albicans 

was isolated in majority (42%) of the patients. They observed vaginal delivery was 

significantly associated with the fungal infection. Through multivariate regression, 

very low birth weight was identified as the single independent factor associated with 

the fungal infection. Most of the Candida albicans isolates were susceptible to azoles. 

(18) 

Paolo Manzoniet al, from Italy, studied the Risk Factors of Invasive Fungal 

Infection among the 201 Neonatal Intensive Care Unit Patients over 7 years. They 

observed that the Central venous catheter colonization and multiple-site colonization 

are two independent risk factors and predictors of progression from colonisation to 

fungal sepsis among preterm very low birth weight neonates by Candida spp in the 
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NICU. They also observed that the Fluconazole prophylaxis was an independent 

protective factor for the prevention of fungal sepsis.(16) 

Jyotsna Agarwal et al, from Lucknow, India, did a prospective analysis and 

included 660 neonates to study the trends in neonatal septicaemia and the emergence 

of non-albicans Candida. Of the 660 isolates, Candida was isolated from 90 neonates 

(isolation rate 13.6%), of which the Majority isolates were non-albicans Candida 

(76/90). They also observed that the Low birth weight was present in 73.3%. They 

also observed that the Crude mortality among the neonates were 52.6%.(45) 

Daynia E. Ballot et al, from South Africa, studied the pattern of neonatal 

fungal blood stream infections between January 2007 and December 2011. They 

studied Fifty-nine patients with  neonatal fungal blood stream infections. Majority of 

the isolates showed Candida parapsilosis (54.2%), followed by C. albicans (27.1%). 

Resistance to Fluconazole was significantly higher in 50% cases of C. parapsilosis vs 

1/16 cases of C. albicans (P = 0.003). Mortality rate neonatal fungal blood stream 

infections was 45.8%. Mortality due to neonatal fungal blood stream infections was 

significantly associated with low birth weight (P= 0.046) and necrotizing enterocolitis 

(P= 0.034).(53) 

Kheya Ghosh Uttam et al, from Kolkata, did a Cross-sectional Study, to 

study the Fungal Sepsis and its risk factors among 79 neonates, in a Tertiary Neonatal 

Intensive Care Unit. Majority isolates were non-albicans Candida, (97.3%) of which 

C. pelliculosa was found to be the common organism accounting (43%). C. tropicalis 

infections was having significantly higher mortality. Fluconazole and amphotericin 

resistance, was observed in 13% and 11% of the organisms respectively. 5% of the 

isolates were resistant to caspofungin and micafungin, None of the organisms were 
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resistant to voriconazole. Preterm, low-birthweight, need for mechanical-ventilation, 

parenteral-nutrition, and use of broad-spectrum antibiotics play a significant role as 

risk factors in morbidity and mortality associated with fungal sepsis. (56) 

Deepti Chaurasiaet al, from Srinagar, J&K did a matched case control Study, 

to study the Fungal Sepsis and its risk factors among 30 neonates with fungal 

sepsis.Most of the candida isolates in their study were sensitive to Amphotericin-B 

(93%) followed by Fluconazole (80%) and Itraconazole (70%). Fluconazole 

resistance was observed in non- albicans Candida. They observed that the Risk factors 

identified were the duration of hospital stay > 7days, Mechanical ventilation, and 

previous use of antibiotic usage. They were unable to differentiate the candida sepsis 

from bacterial sepsis through the clinical features as it yielded a non-specific 

conclusion.(57) 

Bashir Ahmad Charooet al, from Kolkata, did a 2-year observational study, 

to study the Systemic Candida infection and its risk factors among 304 preterm 

babiesneonates, in a Tertiary Neonatal Intensive Care Unit. 64 neonates were found 

positive for invasive Candida sepsis (11.6%). End-organ damage was noticed in 14% 

of patients. Mortality rate in their study was found to be 55%. The major 

complications encountered during the illness were found to be respiratory distress, 

shock, Necrotizing enterocolitis and disseminated intravascular coagulation, and 

thrombocytopenia.(58) 

Neerul Panditaet al, (in 2015) from Dehradun, Uttarakhand, did a 

retrospective Study, to study the neonatal fungal blood stream infections and its risk 

factors among 360 neonates, in a Tertiary Neonatal Intensive Care Unit. Fungal sepsis 

was observed in 50/360 (13.6%) of neonates. Non Albicans candida species were 
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present in 88% of blood stream infections, of which Candida. glabrata (54%)as the 

most commonly isolated, followed by C.tropicalis (18%), C.albicans (12%), 

C.paraspinolosis (10%), C. Krusei (4%) and C. Kodo (2%). Amphotericin B had 

greater sensitivity to the isolates compared to the fluconazole. They observed that the 

Risk factors identified were the low birth weight, prematurity, broad spectrum 

antibiotic use, Mechanical ventilation, total parenteral nutrition and previous use of 

antibiotic usage.(59) 

Rita Silva et al, from Portugal, did a 10-year retrospective analysis, to study 

the Fungal Sepsis and its risk factors among 3933 neonates, in a level III Neonatal 

Intensive Care Unit. In their study, they observed 15 (3.8 in every 1,000) had fungal 

sepsis. Of which, Candida albicans (n = 7, 43.8%) was common, followed by Candida 

parapsilosis (n = 9, 56.3%). They further observed that the Mortality rate among the 

15 cases of fungal sepsis was 46.7% (n = 7).(60) 

Okolo Mark Ojogbaet al, from Nigeria, did a Cross-sectional Study, to study 

the Fungal Sepsis and its risk factors among neonates, in a Tertiary Neonatal Intensive 

Care Unit.5.5% had fungal sepsis. Of which, C. albicans (n = 11/20) was 

common.They further observed that the resistance to the antifungal agents were not 

common except for the few cases of fungal sepsis reporting resistance to amphotericin 

from the Candida glabrata species.(61) 

Zhang X et al, from China, did a Clinical Analysis and studied the Risk 

Factors of Invasive Fungal Infection among the Neonatal Intensive Care Unit Patients 

over 5 years. They observed that the incidence of neonatal fungal sepsis was 0.52% in 

neonates overall, it was 2.5% in very low birth weight neonates. Candida glabrata was 

the most common species in their study. All the isolates were sensitive to 
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amphotericin B, while they reported only one fluconazole resistance by Candida 

glabrata.(62) 

S.H. Ahmedet al, from Egypt, did a Cross-sectional Survey, to study the 

Fungal Sepsis and its risk factors among 176 neonates, in a Tertiary Neonatal 

Intensive Care Unit. Of the 176 blood culture samples, 55 (31.3 %) samples was 

positive for pathogens of which fungi were isolated in 26 (14.8 %), including yeast 

(25 cases) and mould (1 case). The commonly isolated fungiin their study were 

Candida albicans, followed by Candida tropicalis, and Candida krusei. (63) 
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METHODOLOGY 

Study Subjects: 70 New-borns (<28 days old) with proven candidial sepsis, admitted 

to neonatal intensive care unit, under the KLEH DR Prabhakar Kore Charitable 

Hospital, Department of Paediatrics, Jawaharlal Nehru Medical College, Belagavi. 

Study Design: Prospective Observational study. 

Study Period: Data collection – 1 year (2021January to 2021 December). 

Study setting: KLE Academy of Higher Education and Research, Dr. Prabhakar Kore 

Charitable Hospital, Department of Paediatrics, Jawaharlal Nehru Medical College, 

Belagavi. 

Sampling Procedure: Convenient Sampling.  

Inclusion Criteria: 

• New-borns <28 days old  

• With proven candidial sepsis. 

• Admitted to neonatal intensive care unit.  

Exclusion criteria: 

• Out born neonates. 

• Neonates with frank bacterial sepsis.[If two simultaneous culture samples 

shows bacterial growth]. 

• Neonates with inborn errors of metabolism. 

• Neonates with congenital cardiovascular anomalies. 

• Neonates with congenital gastrointestinal anomalies. 

• Neonates with clinically recognizable genetic syndromes. 
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Sample Size: According to Mamta Jajoo et al study,(64) considering the prevalence 

of Prevalence of fungal sepsis among neonates as 22.7% with a precision of 9.8% and 

95% confidence interval, the sample size is calculated as 

N = Z2
1-α/2* p* (1 - p) / d2 

Z1-α/2 - two tailed probability for 95% confidence interval = 1.96 

p (%) - prevalence of Prevalence of fungal sepsis among neonates = 0.227 

d (%) - precision or allowable error for Prevalence of fungal sepsis among                     

neonates = 0.098 

N = 1.96^2 * 0.227 * (1 - 0.227) / 0.098^2 

N = 70.19 

Thus, the total sample size required for the study is 70 

Ethical Consideration: Institutional Ethical Committee approval, from Jawaharlal 

Nehru Medical College, Belagavi, was obtained before the start of the study. 

Informed written consent was obtained from the parents. 

Source of Funding: None declared 

Conflict of Interest: None declared 

Study procedure: After obtaining ethical  clearance, Informed written consent was 

taken from the guardian prior to enrolment into the study. All inborn neonates<28 

days with suspected sepsis were included in our study. All neonates with suspected 

sepsis on clinical grounds undergone septic work up which includes Complete blood 

count, CRP, Procalcitonin blood culture, urine culture. Blood cultures were collected 

in Colour cult culture vials [1ml of blood taken from peripheral vein under aseptic 

precaution] on the day of admission.  
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Neonates who showed candida growth in their blood culture, were included in 

our study. Simultaneously, urine samples were taken under aseptic precaution by 

catheterization and were sent to lab for routine, microscopy, culture and sensitivity 

and lumbar puncture was performed under asepsis and CSF samples were sent for 

Routine, Cytology , biochemistry and culture. Neonates received treatment as per 

NICU protocol or based on culture sensitivity report and neonates with positive blood 

culture for candidal growthanti-fungal were continued till cultures are negative.For 

neonates with fungal sepsis repeat cultures were done at 21 days and if required repeat 

cultures were done at 28 days. Enrolled neonates were followed till discharge or 

death.  

We collected the data regarding maternal risk factors for sepsis, mode of 

delivery, vaginal candidal  colonization, neonatal  risk  factors like preterm, low birth 

weight,  Meconium  aspiration  syndrome, persistent pulmonary hypertension of new-

born, intraventricular haemorrhage, necrotizing enterocolitis, respiratory distress 

syndrome, interventional procedures like naso-gastric tube, Long line insertion, total 

parenteral nutrition, days on mechanical  ventilation,  duration of  hospitalization, any  

use  of  steroids , antibiotics  and  H2  blockers. Data regarding clinical outcome of 

neonates with fungal sepsis, fungal organism isolates and anti-fungal sensitivity 

pattern were also collected. For neonates with fungal sepsis repeat cultures were done 

at 21 days and if required repeat cultures were done at 28 days.  

 

 

 



Methodology 

 

 Page 31 
 

The following image represents the Paediatric culture vial, 

Figure 1.Paediatric culture vial 

 

1.11 Budget: Self. (No added investigation or intervention) 

Statistical Methods: 

I. Descriptive Statistics: 

1. Numerical variables like Age, CBC values, Biochemical values, etc., are 

represented in mean, SD, median, and mode. Histograms are used 

wherever necessary.  

2. Categorical variables like gender, Blood culture and sensitivity, etc., are 

represented in frequencies and percentages. Pie-charts and bar diagrams 

are used as appropriate. 
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3. Data was entered in MS excel sheet and analysed using SPSS software 

version 16. 

II. Inferential Statistics: 

1. When a Categorical Variable is compared with the presence of fungal 

sepsis, the variables are represented in both by tables and bar diagrams. 

For test of significance chi-square test is used. 

2. When a Numerical variable is compared with the presence of fungal 

sepsis, independent t test is used.  

3. P-values less than 0.05 were considered statistically significant. 

. 

 

 



Results 

 Page 33 
  

RESULTS 

RESULTS OF THE STUDY- CORRELATION OF RISK FACTORS 

ASSOCIATED WITH FUNGAL SEPSIS IN NEONATES ADMITTED TO 

NEONATAL INTENSIVE CARE UNIT- AN ONE YEAR HOSPITAL BASED 

OBSERVATIONAL STUDY.  

A one year, hospital based observational study was conducted at KLES                  

Dr. Prabhakar Kore hospital. All newborns with proven fungal sepsis were studied till 

their discharge or death. 

We collected data regarding gender, gestational age, birth weight, mode of 

delivery, maternal risk factors, neonatal risk factors at birth and during their stay in 

NICU, duration of interventions and assessed biochemical and hematological 

parameters. Also, data regarding blood counts were collected and were compared with 

onset of fungal sepsis.  

Data regarding Fungal isolates, trend in blood culture and sensitivity pattern 

were compared. All these risk factors, blood parameters, interventions were compared 

with outcome. The data obtained was tabulated into Microsoft Excel sheets and 

processed using SPSS software version 16. 

The study included 70 newborns with proven fungal sepsis over a span of 1 year.  

 

 

 



Results 

 Page 34 
  

I. Gender 

Out of 70 newborns, 39 (55.71%) were Males and 31 (44.29%) were Females 

Table 2.Gender 

Gender Frequency Percent 

Males 39 55.71 

Females 31 44.29 

Total 70 100.00 

 

Figure 1.Gender 
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II.Mode of delivery 

 Among 70 newborns, 42 (60%) were delivered by LSCS  and 28 (40%) were 

delivered by vaginal delivery. 

Table 3.Mode of delivery 

Mode of delivery Frequency Percent 

LSCS 42 60.00 

NVD 28 40.00 

Total 70 100.00 

 

Figure 14.Mode of delivery 
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III.Gestational age 

 Among 70 newborns, 23 (32.86%) newborns were Term and 47( 67.14%) 

newborns were Preterm,  of which 21  (30%) newborns were late preterm, 21 (30%) 

newborns were  preterm,  5 (7.14%) newborns were Extremely preterm 

Table 4.Gestational age 

Gestational age Frequency Percent 

Extremely preterm 5 7.14 

preterm 21 30.00 

Late preterm 21 30.00 

Term 23 32.86 

Total 70 100.00 

 

Figure 15.Gestational age 

 

5

…

21

…

21

…

23

…

Gestational age

Extremely preterm Preterm

Late preterm Term



Results 

 Page 37 
  

IV.Gestational Birth weight 

 Gestational birth weight of the newborns in the study showed that 26 (37.14%) 

newborns were VLBW, followed by 25 (35.71%) newborns who were LBW & 3 

(4.29%) newborns were Extremely LBW. 16 (22.86%) newborns in our study had 

normal birth weight. 

Table 5. Gestational birth weight 

Birth weight Frequency Percent 

Extremely LBW 3 4.29 

LBW 25 35.71 

VLBW 26 37.14 

Normal 16 22.86 

Total 70 100.00 
 

Figure16.Gestational birth weight 
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V. Maternal risk factors in newborns with fungal sepsis 

Among the mothers, 17 (24.3%) mothers had Gestational Hypertension, 9 

(12.9%) mothers had Urinary tract infection (UTI), 6 (8.6%) mothers had Gestational 

diabetes mellitus (GDM), 6 mothers (8.6%) had Hypothyroidism, 5 (7.14%) mothers 

had Per vaginal (PV) leak more than 18 hrs, 4 (5.7%) mothers were found to have 

Maternal sepsis.  

Table 6. Maternal risk factors in newborns with fungal sepsis 

 
Frequency % 

Gestational Hypertension 17 24.29% 

UTI in mother 9 12.86% 

Hypothyroid 6 8.57% 

GDM 6 8.57% 

PV Leak more than 18 hrs 5 7.14% 

Maternal sepsis 4 5.71% 
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Figure 17. Maternal risk factors in newborns with Fungal sepsis 
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VI. Neonatal Risk Factors in newborns with fungal sepsis 

Out of 70 newborns, 58(82.86%) newborns were admitted for respiratory 

distress, 13(18.57%) newborns for Birth asphyxia, 47(67.1%) newborns were 

Preterm, 54 (77.1%) newborns were LBW. 

During NICU stay, 36 ( 51.43%) newborns developed apnoea, 25(35.71%) 

newborns had associated bacterial infection , 17(24.29%) newborns had Necrotising 

enterocolitis (NEC), 16(22.86%) newborns had neonatal seizures, 22(31.43%) 

newborns had Disseminated intravascular coagulation (DIC), 21(30%) newborns had 

shock, 13 (18.57%) newborns had Neonatal Multisystem inflammatory syndrome 

(MIS-N), 8 (11.43) newborns had suspicion of bacterial meningitis, 6(8.57%) 

newborns had Meconium aspiration syndrome (MAS), 1(1.43%) newborn  had 

Neonatal hepatitis.   

Table 7. Neonatal Risk Factors in newborns with fungal sepsis 

At admission Frequency Percent 

Preterm 47 67.1% 

LBW 54 77.1% 

Respiratory distress 58 82.86% 

Birth asphyxia 13 18.57% 

NICU stay 
  

Apnoea 36 51.43% 

Bacterial sepsis with shock 25 35.71% 
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Neonatal seizures 16 22.86% 

NEC 18 25.79% 

Neonatal seizures 16 22.86% 

MIS-N 13 18.57% 

Meningitis 8 11.43% 

MAS 6 8.57% 

Neonatal hepatitis 1 1.43% 

 

Figure 18. Neonatal Risk Factors in newborns with fungal sepsis 
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VII. Biochemical and hematological parameters in newborns with fungal sepsis 

Among 70 newborns, 60 newborns(85.7%)  had  thrombocytopenia and all of thses 

required random donor platelets (RDP) transfusions , 31 newborns (44.3%)had 

anemia requiring packed red cell ( PCV) transfusion, 22 newborns(31.4%) had 

deranged coagulation profile, all received fresh frozen plasma (FFP). 46 

newborns(65.7%) had hypo calcemia followed by 28 newborns(40.0%) with 

hypoglycemia. 

Table 8. Biochemical and hematological parameters in newborns with fungal 

sepsis 

Blood parameters Frequency Percent 

Thrombocytopenia 60 85.7 

Anemia 31 44.3 

Deranged PT/APTT/INR 22 31.4 

Hypocalcemia 46 65.7 

Hypoglycemia 28 40.0 
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Figure 19. Biochemical and hematological parameters in newborns with fungal 

sepsis 
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VIII.Comparision of Blood Counts before & after onset of  fungal sepsis 

 Hematological parameters were assessed before and after onset of fungal 

sepsis. Fall in Haemoglobin, Platelet count ,Total white blood count (TWBC),  and 

rise in High- sensitivity C- reactive protein (Hscrp) showed a statistically significant 

difference between mean scores across the newborns with before and after the onset 

of fungal sepsis. We did not observe any significant change in the differential 

leucocyte count.  

Table 9.. Comparision of blood Counts before & after  onset of fungal sepsis 

Pair Group Mean 

diff. 

Paired 

‘t’ test 

p 

value 

Before Fungalsepsis After Fungal sepsis 

Haemoglobin 17.35 (± 2.18) 16.06 (± 2.9) 1.29286 0.001 

Platelet 213542.86 (± 72642.4) 66400 (± 62201.03) 147143 0.001 

TWBC 14071.43 (± 7880.63) 7468.57 (± 3855.15) 6602.86 0.001 

Neutrophil % 51.54 (± 16.51) 58.2 (± 18.4) -6.6571 0.024 

Lymphocyte % 39.27 (± 16.01) 33.61 (± 17.48) 5.65714 0.043 

HSCRP 2.47 (± 9.81) 24.15 (± 35.55) -21.689 0.001 
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Figure 20. Comparision of  blood Counts before & after  onset of fungal sepsis 
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IX.  Interventions and their duration in newborns with fungal sepsis. 

Among 70 newborns with fungal sepsis, all newborns received broad spectrum 

antibiotics of mean 13.14, ranging from 3 to 30 days,  53(75.71%) newborns had 

received antibiotics  more than 10 days, 17(24.28%) newborns had received 

antibiotics less than 10 days . 68(97.14%) newborns had received Intravenous fluids 

including TPN of mean 11.3 ranging from 2 to 28 days. 65(92.85%) newborns 

required non invasive oxygen support of mean 9.29 ranging from 2 to 30 days,17 

(24.28%) newborns were on mechanical ventilation of mean 7.29  ranging from 2 to 

25 days , 49(70%) babies had long line insertion of mean 10.45  ranging from 3 to 20 

days. 17 (24.29%) newborns received steroids as pulse therapy  of mean 3.32  for 3 to 

5 days as a treatment protocol for MIS-N, 27 (38.6%) newborns were administered 

Ionotropes of mean 5.7 ranging from 2 to 10 days. 
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Table 10. Interventions and their duration in newborns with fungal sepsis 

 

 

 

 

 

 

Intervention Mean S.D. Minimum Maximum 
  

Frequency Percent 

Duration of Long 

line insertion 
10.45 4.01 3.0 20.0 

49 70.0 

TPN duration 11.35 6.79 2.0 28.0 68 97.1 

Non invasive 

Oxygen support 
9.29 7.09 2.0 30.0 

55 78.6 

Days on 

mechanical 

ventilation 

7.29 6.28 2.0 25.0 

17 24.3 

Days on Broad 

spectrum 

antibiotics 

13.14 6.27 3.0 30.0 

70 100 

Days on steroids 3.32 0.75 3.0 5.0 19 27.1 

Days on ionotropes 5.7 2.81 2.0 10.0 27 38.6 
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X.Blood culture  pattern timeline 

 Out of 70 newborns, 16 newborns  blood cultures were positive for fungal 

growth on day 1 , 47 newborn  blood cultures were positive for fungal growth on 

day3( <72hrs), and 7 newborns blood cultures were positive after 72 hrs suggesting 

that most of the newborns were found to have  early onset fungal sepsis   

Table 11. Blood culture  pattern timeline 

 Day 1 Blood 
C&S 

Day 3 Blood C&S Blood C&S after 
72 hrs 

C. albicans 2 15 2 

C. glabrata 8 23 5 

C. krusei 2 2 0 

C. parapsilosis 2 3 0 

C. tropicalis 2 4 0 

Total 16 47 7 

% 22.8 67.1 10 
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Figure 21. Blood culture  pattern timeline 

 

XI. Tip Culture pattern 

 In this study, tip cultures for long line, Endotracheal tube (ET), umbilical lines 

were sent, of which  9 long line tip cultures and 2 ET tip cultures were positive for 

fungal growth . None of umbilical line tip cultures showed fungal growth. 5 long line 

tip cultures , 3 ET tip cultures and 1 umbilical line culture showed bacterial growth. 

Table 12.Tip Culture pattern 

 

Long line tip 

culture 
ET tip culture 

UAC / UVC 

Tip culture 

Fungal 9 2 0 

Bacterial 5 3 1 

NOGC 35 12 1 
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Figure 22.Tip Culture pattern 

 

XII.CSF Culture & sensitivity 

 Among the newborns with fungal sepsis, none of CSF cultures showed fungal 

growth . 1 newborn Csf culture showed positive for bacterial growth ( Enterobacter) 

Table 13.CSF Culture & sensitivity 

CSF Culture & sensitivity Frequency Percent 

Bacteria 1 1.43 

Fungal 0 0.00 

NOGC 69 98.57 

Total 70 100.00 
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XIII.Fungal Isolate 

 Among 70 newborns, 38 (54.29%) newborns blood culture isolated  C. 

glabrata . 18 (25.71%) newborns blood culture isolated  C. albicans followed by 6 

(8.57%) newborns for C. parapsilosis, 5 (7.14%)  newborns for C. tropicalis and 3 ( 

4.29%) newborns for C. krusei.   

                                            Table 14.Fungal Isolate 

Fungal Isolate Frequency Percent 

C. albicans 18 25.71 

C. glabrata 38 54.29 

C. krusei 3 4.29 

C. parapsilosis 6 8.57 

C. tropicalis 5 7.14 

Total 70 100.00 
 

Figure 23.Fungal Isolate 
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XIV. Comparision of sensitivity of antifungal agents with the individual Fungal 

species: 

Out of 38 isolates of C. glabrata, 33 were sensitive to Caspofungin and 7 were 

sensitive to Fluconazole. Out of 18 isolates of C.albicans, 13 were sensitive to 

Caspofungin and 11 were sensitive to Fluconazole. Out of 6 isolates of C. 

parapsilosis, 5 were sensitive to Caspofungin. For C. tropicalis, all 5 isolates were 

sensitive to Caspofungin.  Out of 3 C. krusei isolates, 2 were sensitive to 

caspofunginResistance of fungal isolate was high to Amphotericin- B and 

Voriconazole 

Table 15.Comparision of sensitivity of antifungal agents with the individual 

Fungal species: 

Fungalisolate 
AmphotericinB Fluconazole Voriconazole Caspofungin Total 

R S R S R S R S  

C. albicans 16 2 7 11 10 8 5 13 18 

C. krusei 2 1 1 2 1 2 1 2 3 

C. parapsilosis 6 0 2 4 5 1 1 5 6 

C. tropicalis 4 1 0 5 4 1 0 5 5 

C.glabrata 36 2 31 7 36 2 5 33 38 
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Figure 24. Comparision of sensitivity of antifungal agents with the individual 

Fungal species: 
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XV.Outcome of newborns with fungal sepsis. 

Among the newborns, 60 (85.71%) newborns were recoverd and 10 (14.29%) died. 

Table 16.Outcome of newborns with fungal sepsis. 

Outcome Frequency Percent 

Death 10 14.29 

Discharged 60 85.71 

Total 70 100.00 

 

Figure 25.Outcome of newborns with fungal sepsis. 
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XVI.Cause of death in newborns with fungal sepsis. 

 In this study, most common cause of death is due to prematurity , followed by 

Hypoxic ischemic encephalopathy (HIE) followed by inborn errors of metabolism ( 

IEM). 

Table 17.Cause of death in newborns with fungal sepsis. 

Cause of death Frequency Percent 

Preterm 8 80.00 

HIE 2 20.00 

IEM 1 10.00 

Total 10 100.00 

 

Figure 26.Cause of death in newborns with fungal sepsis. 
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XVII.Association of maternal risk factors with outcome of newborns with fungal 

sepsis 

When we compared the maternal risk factors to the outcome of the newborns, 

Gestational hypertension, Maternal sepsis, PV leak after 18 hrs and UTI in mother 

found to be associated with higher mortality in the newborns. The respective 

percentages being 40% of Gestational hypertension, 20% of maternal sepsis, 10% 

each for Prolonged PV leak and UTI in mothers, though the differences were not 

statistically significant 

Table 18. Association of maternal risk factors with outcome of newborns with 

fungal sepsis 

Maternal Risk factors 
Outcome 

Chi sq. p value 
Death Recovered 

Gestational 

Hypertension 
4 (40%) 13 (21.7%) 0.138 

Maternal sepsis 2(20%) 2 (3.3%) 0.087 

PV Leak more than 

18 hrs 
1 (10%) 4 (6.7%) 0.403 

UTI in mother 1 (10%) 1 (10%) 0.393 

Maternal 

hypothyroidism 
0(0%) 6 (10%) 0.382 

GDM 0 (0%) 6 (10%) 0.382 
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Figure 27. Association of maternal risk factors with outcome of newborns with 

fungal sepsis 
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XVIII.Association of neonatal risk factors with outcome of newborns with fungal 

sepsis 

1. Association of neonatal risk factors at birth with outcome of newborns with 

fungal sepsis 

Preterm, LBW, Respiratory distress, Birth asphyxia were  the neonatal risk factors at 

birth, associated with high mortality when compared to newborns who recovered. But 

none of these were statistically significant. 

Table 19. Association of neonatal risk factors at birth with outcome of newborns 

with fungal sepsis 

 Outcome  

Neonatal Risk factors at birth. Death Recovered Chi sq. p value 

Preterm 8(80%) 39(65%) 0.201 

Low Birth weight 8 (80%) 46 (76.7%) 0.315 

Respiratory distress 9 (90%) 49 (81.7%) 0.322 

Birth asphyxia 4(40%) 9(15%) 0.065 
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Figure 28.Association of neonatal risk factors at birth with outcome of newborns 

with fungal sepsis 

 

2. Association of neonatal risk factors during NICU stay with outcome of 

newborns with fungal sepsis. 

The following table gives the list of the risk factors developed during NICU stay and 

their association with mortality. The risk factors associated with mortality which were 

statistically significant were newborns with apnoea, NEC, neonatal seizures, bacterial 

sepsis, shock, DIC, MIS-N. MAS and meningitis though they were seen in newborns 

who died, the differences were not statistically significant. 
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Table 20. Association of neonatal risk factors during NICU stay with outcome of 

newborns with fungal sepsis. 

 

 

 

 

 

 

 

 

Neonatal Risk factors 

During NICU Stay. 

Outcome Chi sq. p 
value Death Recovered 

Apnoea 8(80%) 28(46.7%) 0.043 

NEC 6(60%) 11(18.3%) 0.009 

Bacterial sepsis 9(90%) 16(26.7%) 0.001 

Shock 10(100%) 11(18.3%) 0.001 

DIC 10(100%) 12(20%) 0.001 

MIS-N 5(50%) 8(13.3%) 0.014 

MAS 2(20%) 4(6.7%) 0.167 

Meningitis 1(10%) 7(11.7%) 0.409 
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Figure 29. Association of neonatal risk factors during NICU stay with outcome of 

newborns with fungal sepsis. 
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XIX.Association of Biochemical and hematological parameters with outcome of 

newborns with fungal sepsis. 

When we compared the biochemical and hematological parameters with outcome, we 

found that Deranged coagulation , hypoglycemia and anemia were associated with 

higher mortality and these findings were statistically significant. Though 

hypocalcemia and thrombocytopenia were associated with mortality, the differences 

were not statistically significant. 

Table 21. Association of Biochemical and hematological parameters with 

outcome of newborns with fungal sepsis 

 

 

 

 

 

Biochemical and 

haematological parameters. 

Outcome Chi sq. p 

value Death Recovered 

Hypoglycaemia 7 (70%) 21 (35%) 0.034 

Hypocalcaemia 9 (90%) 37 (61.7%) 0.067 

Thrombocytopenia 10 (100%) 50 (83.3%) 0.19 

Anaemia 9 (90%) 22 (36.7%) 0.002 
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Figure 30. Association of Biochemical and hematological parameters with 

outcome of newborns with fungal sepsis 

.  
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XX.Association of interventions and their duration with Outcome of newborns 

with fungal sepsis 

 When we compared the interventions and their duartion with outcome, we 

found that duration of mechanical ventilation more than 6 days and non invasive 

oxygen support more than 13 days , use of steroids more than 3 days and inotropes 

more than 6 days were associated with higher mortality and these were statistically 

significant. The longer the duration of these interventions were associated with higher 

mortality. Duration of long line insertion, TPN and use of broad spectrum antibiotics, 

though there  were higher in mortality, the differences were not statistically 

significant. 

Table 22. Association of interventions and their duration with Outcome of 

newborns with fungal sepsis 

Days of Intervention 
Outcome p value 

by ‘t’ 
test Death Recovered 

Days on mechanical ventilation 5.9 (± 4.31) 1.08 (± 4.01) 0.001 

Non invasive Oxygen support 13.3 (± 9.71) 6.3 (± 6.46) 0.045 

Days on steroids 3.3(± 2.12) 1.2(±0.22) 0.009 

Days on ionotropes 10.2(±5.34) 5.3(±4.03) 0.001 

Duration of Long line insertion 6.7 (± 3.33) 7.42 (± 6.2) 0.594 

TPN duration 13.9 (± 9.24) 10.55 (± 6.48) 0.160 

Days on Broad spectrum antibiotics 13.9 (± 9.24) 13.02 (± 5.73) 0.775 
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Figure 31. Association of interventions and their duration with Outcome of 

newborns with fungal sepsis 
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XX1.Association of Fungal Isolate with the Outcome of newborns with fungal 

sepsis 

 Comparing the Fungal Isolate with Outcome, non candida albicans (46.48%) 

were associated with higher mortality when compared to Candida albicans (16.66%). 

Of the non candida albicans , C. parapsilosis had higher proportion of mortality with 

33.33% followed by C. glabrata with 13.15% . 

Table 23. Association of Fungal Isolate with the Outcome of newborns with 

fungal sepsis 

Fungal Isolate 
Outcome 

Total 
Death Recovered 

C. albicans 3 (16.66%) 15 (83.33%) 18 (100%) 

C. glabrata 5 (13.15%) 33 (86.84%) 38 (100%) 

C. krusei 0 (0%) 3 (100%) 3 (100%) 

C. parapsilosis 2 (33.33%) 4 (66.66%) 6 (100%) 

C. tropicalis 0 (0%) 5 (100%) 5 (100%) 

Total 10 (14.28%) 60 (85.71%) 70 (100%) 
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Figure 32. Association of Fungal Isolate with the Outcome of newborns with 

fungal sepsis 
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DISCUSSION 

Systemic fungal infections, occurs in 5%  of low  birth weight babies admitted 

to NICU.(10,11) Candida species commonly causes Neonatal nosocomial 

bloodstream infections, especially in premature infants. The mortality is as high as 

50% and the disability due to neurodevelopmental impairment poses a significant 

burden. (12,13) Hence the early identification and appropriate empirical therapy 

specific to the regional prevalence, among the high-risk neonates is essential. 

This is a Prospective Observational study, of  new-borns (<28 days old), admitted 

to neonatal intensive care unit, under the KLEH DR Prabhakar Kore Charitable 

Hospital, Department of Paediatrics, Jawaharlal Nehru Medical College, Belagavi. 

70 newborns with proven fungal sepsis were included in the study. We collected 

data regarding gender, gestational age, birth weight, mode of delivery, maternal risk 

factors, neonatal risk factors at birth and during their stay in NICU, duration of 

interventions and assessed biochemical and hematological parameters. Also, data 

regarding blood counts were collected and were compared with onset of fungal sepsis. 

Data regarding Fungal isolates, trend in blood culture and sensitivity pattern were 

compared. All these risk factors, blood parameters, interventions were compared with 

outcome  The data obtained was tabulated into Microsoft Excel sheets and processed 

using software version 2.3.0. 

Gender: We studied 70 newborns with fungal sepsis admitted in NICU, our study 

showed a higher number of male newborns (55.71%) having fungal sepsis than 

female newborns(44.29%). 
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Meng Qi Zhang et al, in their review, studied the Sex- and Gender-Dependent 

Differences in clinical and preclinical sepsis. They observed that in neonates, males 

were more commonly affected, and the attributes they postulated were related to 

oxidative stress and the cytokine response difference.(65)  

Shruti Murthy et al, did a systematic review and meta-analysis, and observed that 

male gender was a risk factor for the occurrence of the neonatal fungal sepsis in India. 

(66) 

Mode of delivery: In this study, 42 newborns were delivered by LSCS and 28 were 

delivered by vaginal delivery. When we compared the mode of delivery with outcome 

of newborns withh fungal sepsis, the differences were not statistically significant 

suggesting maternal transmission of fungal sepsis through  delivery is unlikely. 

A study conducted by Huang et al, found that there was no statistically significant 

association between fungal sepsis with mode of delivery though 55 % of neonates 

with fungal sepsis delivered by LSCS. 

Birth weight and gestational age: Various studies have reported that the birth weight 

is related to both morbidity and mortality in fungal sepsis.In this study, Out of 70 

newborns, 54 newborns were LBW indicating that LBW is the risk factor for 

developing fungal sepsis. High mortality (80%) was observed with LBW, but the 

differences were not statistically significant suggesting us no role of birth weight in 

regard of mortality due to fungal sepsis. Evangelia Farmakiet al, observed that the 

very low birth weight was identified as the single independent factor associated with 

the fungal infection. (18) 
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In this study, majority of newborns were  preterm (67.1%)  indicating that 

preterm is the risk factor for developing fungal sepsis. Preterms  were also associated 

with  higher mortality, though the differences were not statistically significant 

suggesting prematurity as a poor predictor of mortality in newborns with fungal 

sepsis.L Saiman et al, in their cohort study, observed that the Preterm births were 

associated with increased incidence of fungal sepsis . (68) 

Therefore from this study, LBW and prematurity considered as one of the risk 

factors for predicting fungal sepsis.  

   Maternal risk factors in newborns with fungal sepsis: 

In this study,maternal risk factors observed in newborn with fungal sepsis 

were gestational hypertension (24.3%), UTI in mothers(12.9%), GDM (8.6%), 

Hypothyroid (8.6%),prolonged rupture of membranes(7.1%)and maternal sepsis 

(5.7%). 

 In a study conducted by Shruti Murthy et al, it was found that premature 

rupture of membranes and maternal sepsis emerged as risk factor for neonatal fungal 

sepsis. 

 Neonatal risk factors, biochemical and haematological parameters Interventions 

performed in NICU in newborns with fungal sepsis. 

The neonatal risk factors play a crucial role in occurrence of the disease and 

predicting the outcomes. In this study, we studied various risk factors at birth and risk 

factors during hospital stay in association with fungal sepsis .Risk factors observed in 

newborns with fungal sepsis at birth  were Preterm(67.1%), LBW(77.1%), respiratory 

distress (82.86%) and birth asphyxia (18.57%).During hospital stay, many newborns 
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developed apnoea(51.4%), Bacterial sepsis (35.7%) with shock, DIC(31.43%), 

NEC(24.29%) Neonatal seizures (22.86%), MIS-N(18.57%), meningitis (11.43%), 

MAS(8.57%) and neonatal hepatitis (1.43%). 

Similarly, when we studied biochemical and haematological parameters of 

newborns with fungal sepsis 60 newborns(85.7%) had thrombocytopenia,31 

newborns(44.3%) had anemia,22 newborns(31.4%) had deranged coagulation profile 

(p= 0.02), 46 newborns(65.7%) had hypocalcemia and 28 newborns(40.0%) had 

hypoglycaemia. When we studied the interventions performed in NICU and their 

duration in newborns with fungal sepsis, all newborns received broad spectrum 

antibiotics  like Cephalosporins, Aminoglycosides  prior to the culture,  53(75.71%) 

newborns had received antibiotics  more than 10 days, 17(24.28%) newborns had 

received antibiotics less than 10 days. 68(97.14%) newborns had received Intravenous 

fluids including TPN, 65(92.85%) newborns required non invasive oxygen support by 

Continuos positive airway pressure (CPAP) or by nasal prongs,17 (24.28%) newborns 

were on mechanical ventilation, 49(70%) babies had long line insertion, 17 (24.29%) 

newborns received steroids as pulse therapy  as a treatment protocol for MIS-N, and  

27 (38.6%) newborns were administered Ionotropes.  

In a study by Neerul Panditaet al, they observed that the Risk factors for the neonatal 

fungal sepsis include factors such as the low birth weight, prematurity, broad 

spectrum antibiotic usage, Mechanical ventilation, total parenteral nutrition.(59) 

Yingfang Yu et al, observed that the Mechanical ventilation for more than 6 days, 

usage of peripherally inserted central venous catheter, use of third-generation 

cephalosporin, previous history of abdominal surgeries, and neutropenia during first 
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week of life < 1500 million cells/L were identified as a significantly associated risk 

factors with the presence of invasive fungal infection.(55)  

Bashir Ahmad Charoo et al, where they observed that the major complications 

associated with fungal illness in neonates were found to be respiratory distress, shock, 

Necrotizing enterocolitis and disseminated intravascular coagulation, and 

thrombocytopenia.(58) 

Comparision of blood Counts before & after onset of fungal sepsis: When we 

compared the blood counts before and after onset of fungal sepsis as a parameter to 

suspect the fungal sepsis, we found that drop in haemolobin,platelet count, TWBC 

and sudden rise in Hscrp was significantly associated with occurrence of fungal sepsis 

and these predictors were statistically significant. Hence,  parameters like 

haemoglobin,platelets, TWBC and Hscrp  could be used as predictors for onset of 

fungal sepsis in newborns. 

A study conducted in India by Charoo, et al regarding systemic candida 

infection majority of preterm neonates with fungal sepsis developed 

thrombocytopenia. 

Blood culture pattern timeline: We studied blood culture pattern of fungal growth  

on day 1 , day 3 and after 72 hrs of  newborns with fungal sepsis, of which, 16 fungal 

isolates were on day 1, 47 on day 3 and 7 after 72 hrs suggesting, 77%  of the 

newborns were found to have late onset fungal sepsis. 

A study done by Kelly Ross et al, observed majority of cultures were positive for 

fungal growth after 72 hrs of life. 
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A study conducted by S. Rao et al, observed 64% of babies had late onset fungal 

sepsis. 

Fungal Isolates and their sensitivity pattern: The fungal species reported in 

different regions were different, candida albicans being the most common cause in 

developed countries, non-albicans were common in developing countries. In this 

study , majority of our newborns with fungal sepsis isolated C. non albicans (74.29%) 

of which C. glabrata(73%) was common , followed by C. albicans (25.71%). 

Yingfang Yu et al, observed that the Candida parapsilosis was isolated in majority 

(33.3%) of the neonates.(55)Evangelia Farmakiet al, observed that the Candida non 

albicans was isolated in majority (42%) of the neonates. (18). These observations 

suggest that C. non albicans is an emerging fungal infection in the NICU’s. 

In this study, we compared the sensitivity of antifungal agents with the 

individual fungal species.  The antifungal agents such as Amphotericin-B, 

Fluconazole, Voriconazole and Caspofungin were studied. Our study showed higher 

sensitivity to Caspofungin and Fluconazole as 58 isolates and 29 isolates were 

sensitive to Caspofungin and Fluconazole respectively. High resistance was observed 

with Amphotericin –B and voriconazole. Resistance to routine antfungals like 

Amphotericin- B and azole groups is an emerging problem in NICU, this could be due 

to over use of these drugs in the NICU’s.  

Daynia E.Ballot et al observed fluconazole resistance in 50% of C. non albicans 

isolates (16 out of 32). However, a study conducted in tertiary care center in North 

India showed flucanazole resistance of 33 % in C.non albicans and 43% in C. 

albicans.  
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Hence, from these observations, we recommend that fluconazole should be the 

first line of antifungal to be used empirically in newborns having risk factors for 

fungal sepsis and subsequently use of other anti fungal drugs should be based on 

culture & sensitivity reports. 

Outcome of newborns with fungal sepsis: The main outcome studied was mortality. 

In our study, we found that mortality rate was 14.29% as 10 out of 70 newborns with 

fungal sepsis died. 

 The mortality rate in different studies ranges between 10% to 60%. Jyotsna 

Agarwal et al, observed that the Crude mortality among the neonates having fungal 

sepsis was 52.6%.(45)Daynia E. Ballot et al, in their study showed a mortality rate 

neonatal fungal blood stream infections was 45.8%.(53)Rita Silva et al, observed that 

the Mortality rate among the 15 cases of neonatal fungal sepsis was 46.7% (n = 

7).(60) 

Cause of death in newborns with fungal sepsis: In our study, Preterm(80%) was the 

most common cause of death in newborns with fungal sepsis followed by HIE(10%) 

and IEM(10%). This is similar to the study findings of the Bashir Ahmad Charooet 

al, where they observed that the Mortality rate in their study was found to be due to 

Prematurity, LBW and associated bacterial sepsis.(58) 

Association of Maternal and neonatal risk factors, biochemical and 

haematological parameters, Interventions performed in NICU with 

mortality/outcome of newborns with fungal sepsis: In this study, we analysed the  

risk factors associated with  mortality. 
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When we analysed maternal risk factors with mortality, we found that higher 

mortality was associated with Gestational Hypertension ( p= 0.138), Maternal sepsis 

(p=0.087), prolonged rupture of membranes(p= 0.403) and Urinary tract infection(p= 

0.393). however the differences were not statistically significant. Hence, maternal risk 

factors observed in our study were poor predictors of mortality in newborns with 

fungal sepsis.   

Similarly, neonatal risk factors associated with higher mortality at birth were 

Preterm births (p= 0.201),Low Birth weight(p= 0.315), respiratory distress(p=0.322) 

and birth asphyxia (p= 0.065) .Though they were associated with higher mortality , 

differences were not stastistically significant. 

When we compared biochemical and haematological parameters with mortality, 

statistically significant parameters associated with high mortality were deranged 

coagulation profile(p= 0.001) , hypoglycemia (p= 0.034)  and anemia (p= 0.002) were 

statistically significant parameters , associated with high mortality. Though 

hypocalcemia(p= 0.067) and thrombocytopenia (p= 0.19) were associated with higher 

mortality, the differences were not statistically significant. Hence, presence of 

hypoglycemia, anemia, deranged coagulation profile can predict higher mortality in 

newborns with fungal sepsis. Similarly when we compared the interventions and their 

duration, we observed invasive ventilation for more than 7 days (p= 0.001), use of 

steroids(p=0.009) and ionotropes (p= 0.001)  for more than 3 days and  6 days 

respectively ,were associated with increased mortality in newborns with fungal sepsis 

which were statistically significant. 
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Hence in our study complications like  apnoea, NEC, neonatal seizures, 

associated bacterial sepsis with shock , DIC , MIS-N and presence of hypoglycemia, 

anemia, deranged coagulation profile and interventions like invasive ventilation, use 

of steroids and ionotropes were important predictors of mortality in newborns with 

fungal sepsis.  

One such study conducted in India which is a prospective observational  study 

regarding epidemiology, clinical spectrum  and outcomes of  fungal  sepsis in  

neonates in neonatal intensive care unit, done by Yunus  et al  observed that VLBW 

and mechanical ventilation were significant risk  factors  and  important  predictors of 

mortality with fungal sepsis in  

NICU.(71) 

Kheya Ghosh Uttam et al, observed that the preterm, low-birth weight, need for 

mechanical-ventilation, parenteral-nutrition, and use of broad-spectrum antibiotics 

play a significant role as risk factors in morbidity and mortality associated with fungal 

sepsis. (56) 

Daynia E. Ballot et al, showed Mortality due to neonatal fungal blood stream 

infections was significantly associated with low birth weight (P= 0.046) and 

necrotizing enterocolitis (P= 0.034).(53) 

Association of Fungal Isolate with the Outcome of newborns with fungal 

sepsis:In this study, C. non albicans was associated with high mortality, of which 

Candida parapsilosis had higher proportion of deaths with 33.33%(6 out of 70) 

followed by Candida glabarta (13.15%).  We did not observe deaths in c. tropicalis 

and C. krusei infections. 
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 The findings of our study are similar to the study done by Deepak joyal et al 

who showed a mortality of 34.85% (46 out of 132) due to C. non albicans. Yingfang 

Yu et al, observed that the Candida parapsilosis (15 out of 45 ; 33.3%) was associated 

with significantly higher mortality which was similar to our study.(55) However,, in a 

study conducted by Kheya Ghosh Uttam et al, they observed that the Candida 

tropicalis (34 out of 79; 42.3%)infections were associated with  significantly higher 

mortality. These observations suggest that C. non albicans fungal sepsis in newborns 

is associated with higher mortality. However the numbers being small further studies 

were required to emphasize these observations 
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LIMITATION 

The limitation of the study was our small sample size  which was due to 

COVID Pandemic and hence we had limited cases admitted in NICU. Hence studies 

with larger sample size or multicentric studies are required for development of a 

clinical prediction model. This will also facilitate representing a larger population of 

newborns from all NICUs with appropriate geographic representation. 

Secondly, as this study was carried out in a teritiary care hospital, the results 

might not corresponds to those from primary and secondary care settings. 

 

 



Conclusion 

 Page 79 
 

CONCLUSION 

 This is a Prospective Observational study, of  new-borns (<28 days old), admitted 

to neonatal intensive care unit, under the KLEH DR Prabhakar Kore Charitable 

Hospital, Department of Paediatrics, Jawaharlal Nehru Medical College, Belagavi. 

 70 newborns with proven fungal sepsis were included in the study to correlate the 

risk factors associated with fungal sepsis. 

 . We collected data regarding gender, gestational age, birth weight, mode of 

delivery, maternal risk factors, neonatal risk factors at birth and during their stay 

in NICU, duration of interventions and assessed biochemical and hematological 

parameters. Also, data regarding blood counts were collected and were compared 

with onset of fungal sepsis. Data regarding Fungal isolates, trend in blood culture 

and sensitivity pattern were compared.. 

  Maternal risk factors in newborns with fungal sepsis observed were gestational 

hypertension, GDM, hypothyroidism, UTI, prolonged rupture of membranes, 

maternal sepsis. 

  Neonatal risk factors in newborns with fungal sepsis at birth observed were 

preterm, LBW, respiratory distress and birth asphyxia .Similarly, neonatal 

problems developed during NICU stay were apnoea, NEC, MIS-N, Meningitis, 

Neonatal seizures, MAS, Neonatal hepatitis, bacterial sepsis with shock and  DIC. 

 NICU interventions observed in newborns with fungal sepsis   were use of broad 

spectrum antibiotics like third generation Cephalosporins,, prolonged use of Iv 

fluids including TPN, non invasive oxygen support, long line insertion,  invasive 

ventilation , use of steroids and ionotropes . 
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 Blood parameters observed in newborns with fungal sepsis were 

thrombocytopenia, anemia, deranged coagulaton profile, hypocalcemia and 

hypoglycaemia. 

  A drop in haemoglobin, platelet count, TWBC and sudden rise in Hscrp were 

significantly associated with onset of fungal sepsis and they could be used as 

predictors for onset of fungal sepsis in newborns having risk factors. 

 In 70 newborns we had a mortality rate of 14.29% and we found that the risk 

factors associated with mortality were prematurity being  most common followed 

by NICU complications such as apnoea, NEC, neonatal seizures, bacterial sepsis 

with shock, DIC, MIS-N. Presence of hypoglycemia, anemia, deranged 

coagulation profile and use of steroids, ionotropes and prolonged invasive 

ventilation were high predictors for mortality as they were statistically significant. 

 In our study, majority of fungal isolates were C. non albicans of which glabrata 

species was most common. Majority of fungal isolates showed sensitivity to 

Caspofungin (58 of 70) followed by Fluconazole (29 out 70) with high resistance 

to Amphotericin- B ( 64 of 70) and Voriconazole (56 of 70). Hence, we suggest 

fluconazole should be the first line of antifungal to be used empirically in 

newborns having risk factors for fungal sepsis and subsequently use of other anti 

fungal drugs should be based on culture & sensitivity reports. 

 To conclude, observations made in this study suggest the risk factors for 

predicting the mortality associated with fungal sepsis in newborns admitted to 

NICU.  
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SUMMARY 

 Gender: Among the newborns, 39 (55.71%) newborns were Males and 31 

newborns (44.29%) were Females. 

 Mode of delivery: Among the newborns, 42 (60%) newborns delivered by LSCS 

delivery and 28 (40%) newborns by vaginal delivery. 

 Gestational Birth weight: Among the newborns, 26 (37.14%) newborns were 

VLBW followed by 25 (35.71%) newborns were LBW and 3 (4.29%) newborns 

were Extremely LBW. 

 Gestational age: Among the newborns, 23 (32.86%) newborns were Term 

followed by 21 (30%) newborns were Preterm and 5 (7.14%) newborns were 

Extremely preterm. 

 Maternal Risk Factors: In this study, maternal risk factors observed in 

newborns with fungal sepsis were gestational hypertension (24.3%), UTI in 

mothers (12.9%), GDM (8.6%), Hypothyroid (8.6%), prolonged rupture of 

membranes (7.1%)and maternal sepsis (5.7%). 

 Neonatal Risk Factors at birth: Risk factors observed in newborns with fungal 

sepsis at birth were Preterm (67.1%), LBW(77.1%), respiratory distress (82.86%) 

and birth asphyxia (18.57%). 

 Neonatal Risk Factors during NICU stay: 36 newborns developed 

apnoea(51.4%) 25 had Bacterial sepsis (35.7%) with shock , 22 had 

DIC(31.43%), 18 had NEC(24.29%) 16 had Neonatal seizures(22.86%) 13 had 

MIS-N(18.57%), 8 had meningitis(11.43%),6 had MAS(8.57%) and 1newborn 

had neonatal hepatatis(1.43%). 
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  Comparision of blood Counts before & after onset of fungal sepsis: Drop in 

Haemoglobin(p=0.001), platelet count(p=0.001), TWBC(p=0.001) and sudden 

rise in Hscrp (p=0.001) was significantly associated with occurrence of fungal 

sepsis. 

 Intervention and their duration : the interventions performed in NICU and 

their duration in newborns with fungal sepsis were all newborns received broad 

spectrum . 68(97.14%) newborns had received Intravenous fluids including TPN 

, 65(92.85%) newborns required non invasive oxygen support,17 (24.28%) 

newborns were on mechanical ventilation, 49(70%) babies had long line 

insertion, 17 (24.29%) newborns received steroids for MIS-N, and  27 (38.6%) 

newborns were administered Ionotropes.  

 Blood culture pattern:  In the study, late onset sepsis was observed in majority 

(54 out of 70; 77.1% ) 

 Fungal Isolate: Majority of our newborns isolated C. non albicans (74.29%) 

followed by C. albicans (25.71%). C. glabrata  (54.29%) was the most common 

among the C. non albicans. 

 Sensitivity of antifungal agents with the individual Fungal species: High 

sensitivity to Caspofungin (82.8%) and Fluconazole (41.4%) with high resistance 

was observed with Amphotericin –B (91.4%) and voriconazole (80%) was 

observed in our study. 

 Outcome: Among the 70 newborns, 60 (85.71%) newborns were Discharged and 

10 (14.29%) newborns died. 

 Cause of death: Among the 70 newborns, 8(80%) newborns were premature, 

followed by HIE (10%) followed by  IEM (10%). 
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 Association of factors with mortality/outcome of newborns with fungal 

sepsis : 

o The maternal risk factors associated with mortality were Gestational 

Hypertension, Maternal sepsis, prolonged rupture of membranes and 

Urinary tract infection, though not statistically significant.  

o The Neonatal risk factors at birth associated with higher mortality were 

preterm, Low Birth weight, respiratory distress and birth asphyxia , though 

not statistically significant. 

o  Neonatal complications that developed during hospital stay which were 

significantly associated with higher mortality were apnoea, NEC, neonatal 

seizures, bacterial sepsis with shock,, MIS-N, DIC and were statistically 

significant. 

 Association of Biochemical and haematological parameters with outcome of 

newborns with fungal sepsis: Parameters such as hypoglycaemia, deranged 

coagulation, anaemia were significantly associated with higher rates of mortality. 

 Association of interventions and their duration with Outcome of newborns 

with fungal sepsis: The longer the mean duration of long line insertion, iv fluids, 

non-invasive Oxygen support and use of broad spectrum antibiotics were 

associated with higher mortality, though the differences were not statistically 

significant. The mean duration of  mechanical ventilation more than 6 days, use 

of steroids  and ionotropes for more than 3 days and 6 days respectively, were 

significantly associated with higher mortality and the differences were  

statistically significant. 
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 Association of Fungal Isolate with the Outcome of newborns with fungal 

sepsis : In this study, C. non albicans was associated with high mortality. Of 

which, Candida parapsilosis had higher proportion of deaths with 33.33% 

followed by Candida glabarta (13.15%).    

.  
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ANNEXURE - I – 

CONSENT FOR PARTICIPATION IN RESEARCH 

“Correlation of Risk Factors associated with Fungal sepsis in Neonates admitted 

to Neonatal Intensive Care Unit – One year hospital based observational study”  

Principal Investigator: - Dr.  

Co-investiator : - Dr.  

You have been asked to involve your child in the said study to be conducted at 

neonatal care unit of Department of paediatrics KAHER’s Dr. Prabhakar Kore 

Charitable Hospital, Belagavi by Dr._________PG student in department of 

paediatrics at Jawaharlal Nehru medical college, Belagavi. 

Purpose of the study: Participation of your baby will help us to assess the risk 

factors associated with fungal sepsis and the need for the use of appropriate anti 

fungal medication. You are free to discontinue the participation in the study at any 

time for any reasons and you will not be paid any reimbursement for participation in 

the research. Hence involving your child in the study is your Voluntary decision, 

whether or not to participate will not affect your current or future relationship with 

KLEs Dr. Prabhakar Kore Hospital & Medical research centre, Belagavi. 

Risk and benefits: There are no risks involved. 

Use of photography/Identifying details: Any photography or identification details 

will be disclosed only with your permission. 

Storage of sample: The samples collected will be sent to the laboratory for further 

processing. 
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Privacy and Confidentiality: The only people who will know that you are a research 

participant are member of the research team. No information about you or provided 

by you, during research will be disclosed to others without your written consent. 

When the results of the research are published or discussed in the conferences, no 

information will be disclosed that would reveal your identity. Any information 

obtained in connections with this study and that can be identified with you remain 

confidential and will be disclosed only with your permission. 

Financial incentive for participation: You or your child will not be paid any 

reimbursement for participation in this study 

Queries 
If you have any queries you may contact 
DR. Post Graduate Student 
Department of Paediatrics 
JNMC, Belagavi-590010 
Phone No.  
If you have any queries regarding or rights or research participation you may contact  
 
DR.  
PRINCIPAL, 
PROFESSOR 
DEPARTMENT OF PAEDIATRICS, 
JNMC, Belagavi-590010 
Phone No. 
  
If you have any questions about your rights or research participation you may contact 
DR. HARSHA HEGDE 
Chairperson, JNMC 
IEC & Scientist D 
ICMR, National Institute of Traditional Medicine 
Belagavi. 
Phone no. 9480422506. 

You will be given a copy of this form for your information and to keep for your 

records. 
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STATEMENT OF CONSENT 

I hereby voluntarily agree for participation of my child name _________________ 

age _____ in this study. I understand that I have the liberty to withdraw at any time. 

My signature below indicates that I have read or have been told in the language I 

understand, about this entire consent form including the risks and benefits and have 

had all my questions answered. I will be given a copy of this consent form. 

Signature of the authorized representative/ parent: ______________ 

Date: ____________ 

Name:  ______________________________________________ 

Relation to the Subject: ________________________________ 

Signature of the witness: __________________________                 

Date: ____________ 

Name:  ____________________________________________ 

Signature of investigator: __________________________                 

Date: ____________ 

Name:  ______________________________________                
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ANNEXURE –II – PROFORMA 

S.No. 

PATIENT PARTICULAR’S: - 

Name: -                             Sex:- M/F                                DoB: -     /      / 

I.P no.                                                                                       Mother's Blood group :- 

                                                                                                   Baby’s blood group :- 

Address: - 

Mb. /Phone No: - 

Socio economic status : 

LMP: -                              EDD: -                            GA: -                         (a/c LMP)           

Birth Wt:   

HISTORY: - 

ANTE-NATAL NATAL POST-NATAL 

1st trimester 

2nd trimester 

3rd trimester 

H/o GDM / G-HTN / 
HYPOTHYROID /UTI / PV-

leak 

Anomaly scan: - 

Others:- 

 

Mode of delivery: - 

(indication-) 

Resuscitation 
required?       Y/N 

Cried at 

Apgar at 

1m        5m 

Cong. Anomalies: - 

Respiratory support and 
duration: - 

Sepsis: - 

Received any 

Blood components: - 

Antibiotics: - 

Others: - 
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EXAMINATION: - 

 

day of inclusion in study)- 

General physical Systemic examination 

AF           PF              Back and spine 

Genitals: -                Anal opening  

Other significant: - 

Temp                    RR                HR  

Pulse                     CRT 

R/S: - 

CVS: - 

PA: - 

CNS: - 
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S.No PROBLEMS 1 2 3 4 5 6 7 8 9 10 

1. PRETERM/LBW           

2. RESPIRATORY DISTRESS 
SYNDROME 

          

3. APNOEA OF PREMATURITY           

4. NEC           

5. MECONIUM ASPIRATION 
SYNDROME 

          

6. BIRT ASPHYXIA           

7. NEONATAL SEIZURES           

8. HYPOGLYCEMIA           

9. HYPOCALCEMIA           

10. HYPERBILIRUBINEMIA           

11. BACTERIAL SEPSIS           

12. SEPTIC SHOCK           

13. THROMBOCYTOPENIA           

14. ANEMIA           

15. MODS           

16. MENINGITIS           

17. DIC           

18. NEONATAL HEPATITIS           

19. MIS-N           

20. OTHERS           
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S.No PROBLEMS 11 12 13 14 15 16 17 18 19 20 

1. PRETERM/LBW           

2. RESPIRATORY DISTRESS 
SYNDROME 

          

3. APNOEA OF 
PREMATURITY 

          

4. NEC           

5. MECONIUM ASPIRATION 
SYNDROME 

          

6. BIRT ASPHYXIA           

7. NEONATAL SEIZURES           

8. HYPOGLYCEMIA           

9. HYPOCALCEMIA           

10. HYPERBILIRUBINEMIA           

11. BACTERIAL SEPSIS           

12. SEPTIC SHOCK           

13. THROMBOCYTOPENIA           

14. ANEMIA           

15. MODS           

16. MENINGITIS           

17. DIC           

18. NEONATAL HEPATITIS           

19. MIS-N           

20. OTHERS           
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S.No PROBLEMS 21 22 23 24 25 26 27 28 29 30 

1. PRETERM/LBW           

2. RESPIRATORY DISTRESS 
SYNDROME 

          

3. APNOEA OF 
PREMATURITY 

          

4. NEC           

5. MECONIUM ASPIRATION 
SYNDROME 

          

6. BIRT ASPHYXIA           

7. NEONATAL SEIZURES           

8. HYPOGLYCEMIA           

9. HYPOCALCEMIA           

10. HYPERBILIRUBINEMIA           

11. BACTERIAL SEPSIS           

12. SEPTIC SHOCK           

13. THROMBOCYTOPENIA           

14. ANEMIA           

15. MODS           

16. MENINGITIS           

17. DIC           

18. NEONATAL HEPATITIS           

19. MIS-N           

20. OTHERS           
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DAY 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Hb                

PCV                

TWBC                

PLT                

HsCRP                

Blood C&S                

Urine R&M                

Urine C&S                

CSF Cytology                

CSF Glucose                

CSF Proteins                

CSF C&S                
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DAY 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

Hb                

PCV                

TWBC                

PLT                

HsCRP                

Blood C&S                

Urine R&M                

Urine C&S                

CSF Cytology                

CSF Glucose                

CSF Proteins                
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TREATMENT 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

IV TAXIM                

IV AMPICILLIN                

IV CIPLOX                

IV AMIKACIN                

IV GENTAMICIN                

IV MEROPEREM                

IV METRONIDAZOLE                

OTHERS                

TRANSFUSIONS                

PACKED CELLS                

RDP                

FFP                

                

IV FLUIDS                

NON INVASIVE 

OXYGGEN SUPPORT 

               

INVASIVE 

VENTILATION 

               

LONGG LINE 

INSERTION 

               

IONOTROPES                

STEROIDS                
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TREATMENT 16  17 18 19 20 21 22 23 24 25 26 27 28 29 30 

IV TAXIM                

IV AMPICILLIN                

IV CIPLOX                

IV AMIKACIN                

IV GENTAMICIN                

IV MEROPEREM                

IV METRONIDAZOLE                

OTHERS                

TRANSFUSIONS                

PACKED CELLS                

RDP                

FFP                

IV FLUIDS                

NON INVASIVE 

OXYGGEN SUPPORT 

               

INVASIVE 

VENTILATION 

               

LONGG LINE 

INSERTION 

               

IONOTROPES                

STEROIDS                
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DATA COLLECTION: - 

MATERNAL RISK FACTORS 

Fever  

UTI  

GDM  

HYPOTHYROID  

PV LEAK  

 

NEONATAL RISK FACTORS 

 

 

 

 

 

 

 

 

 

Broad spectrum antibiotics- antibiotics effective against gram positive and gram 

negative bacteria TPN- in this study, considering only dextrose/aminoacid solution 

Fungal agent isolated Blood culture Anti fungal sensitivity 

   

   

 

 

Gestational age  

Birth weight  

Ventilation  

Intubation  

Long line insertion  

Total parenteral nutrition  

Duration of stay  

Broad spectrum antibiotics  
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ANNEXURE-III- PHOTOGRAPHS 

Figure 33.Candida species 
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Figure 34.Antifungal susceptibility(DD- method) 

 

Figure 35.Neonate with fungal sepsis 
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 Figure 36.Long line 
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ANNEXURE-IV- KEY TO MASTER CHART 

1.Gender   - Male-1, Female-0 

2.Mode of delivery  - Lscs-1, Vaginal delivery-0 

3.Maternal sepsis  - YES-1, No-0 

4.GDM    - YES-1, No-0 

5.Hypothyroid   - YES-1, No-0 

6.Gestational hypertension - YES-1, No-0 

7. PV >18hrs   -  YES-1, No-0 

8.UTI in mother  -  YES-1, No-0 

9.Gestational age  - Preterm-1, Term-0 

10. Birth weight  -  LBW-1, Normal weight-0 

11.Respiratory distress -  YES-1, No-0 

12.Birth asphyxia  - YES-1, No-0 

13.Apnoea   - YES-1, No-0 

14-NEC   - YES-1, No-0 

15.MAS   - YES-1, No-0 

16.Neonatal seizures  -  YES-1, No-0 

17.Bacterial sepsis  - YES-1, No-0 

18.Shock   - YES-1, No-0 

19. Meningitis  -  YES-1, No-0 

20.MIS-N   -  YES-1, No-0 

21. DIC   -  YES-1, No-0 

22.Neonatal hepatitis -  YES-1, No-0 

23.Hypoglycemia   - YES-1, No-0 
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24. Hypocalcemia  -  YES-1, No-0 

25.Thrombocytopenia -  YES-1, No-0 

26.Anemia   -  YES-1, No-0 

27.Deranged PT/APTT -  YES-1, No-0 

28.Long line insertion -  YES-1, No-0 

29. TPN   -  YES-1, No-0 

30. Non invasive oxygen support-  YES-1, No-0 

31. Mechanical ventilation -  YES-1, No-0 

32.Use of steroids  -  YES-1, No-0 

33.Broad spectrum antibiotics-  YES-1, No-0 

34.Ionotropes   -  YES-1, No-0 

35.Anti fungal sensitivity -  Resistant-R, Sensitive-S 
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1034219 b/o Ashwini sanjeev 0 1 0 0 0 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
1034467 b/o Uma manjunath 1 1 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 1 0 1 1 1 0 1 1 1 0 1 1 1 1
1035093 b/o Devakka bharatesh 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0
1037083 b/o Meenaz twin -1 1 1 0 1 1 0 0 1 1 1 0 1 0 0 0 1 0 0 0 1 1 1 1 0 1 1 0 0 0 1 0
1040330 b/o Pratiksha 1 1 0 0 0 0 1 1 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 1 0 0 1 1 0
1041263 b/o Deepali 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 0 0 0 1 1
1041642 b/o Ruksar 1 1 0 0 0 0 1 0 1 1 1 0 1 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 0 1 0 1 1
1046736 b/o Shanta patil 1 1 0 0 1 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 1 1 0 0 1 0
1049651 b/o Smita 0 1 0 0 0 1 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 1 0
1051240 b/o Sukanya 0 0 0 0 0 0 0 0 0 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 0 1 1 0
1051283 b/o vidyashree 1 1 0 0 1 0 0 0 1 1 0 0 1 0 0 0 1 0 0 0 0 0 0 0 1 1 0 1 1 0 0 1 1 0
1051368 b/o Renuka milind twin-1 0 1 0 0 1 0 1 0 1 1 1 0 1 0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1
1051621 b/o Tasbiya 1 0 0 0 0 1 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 0 0 1 0
1051622 b/o Zulekha 1 1 0 0 0 1 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 0 0 1 0
1052129 b/o savita 1 1 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 0
1052567 b/o Akshata twin-1 0 1 0 0 0 0 0 1 1 1 0 0 1 0 0 0 0 0 0 0 0 1 0 0 1 1 1 0 0 1 0
1052567 b/o Akshata twin-2 0 1 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 1 0 0 1 0
1052675 b/o Lakshmi mallesh twin-1 1 0 0 0 0 1 0 1 1 1 1 0 1 0 0 0 0 1 0 0 0 0 1 1 1 1 0 1 1 1 0 0 1 1
1053401 b/o Pooja nivruti 1 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 0 0 0 0 1 0 0 1 1 1 1 1 1 1 0 1 1 1
1054175 b/o Deepa. T 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 1 1 0 0 0 1 1 0 0 1 0
1054177 b/o Gufran 1 0 0 1 0 0 0 0 1 1 1 0 1 0 0 0 1 0 1 0 0 0 1 1 1 1 0 0 1 1 0 0 1 1
1054181 b/o Deepa basavalingayya 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 0 1 0 0 0 0 0 0 1 1 0 0 1 1 1 0 1 1 0
1054925 b/o Roshini. P 1 1 0 1 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 1 1 0 0 1 0
1055136 b/o Lakshmi narayan 1 1 0 1 0 0 0 1 1 1 1 0 1 0 0 1 0 0 0 0 0 0 1 1 1 0 0 1 1 1 1 0 1 1
1055496 b/o Veena .k 1 1 0 0 0 0 0 0 0 0 1 0 0 0 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 0 1 1
1055837 b/o Radha 1 0 1 0 0 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 0 1 1
1056312 b/o Mahadevi twin-1 0 1 0 0 0 0 0 1 1 1 1 0 1 0 0 1 0 0 1 1 0 0 1 1 1 0 0 1 1 1 0 0 1 1
1056458 b/0 Ganga twin-2 1 1 0 0 0 0 0 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 0 0 1 0
1056599 b/0 Manisha 1 1 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 1 0 1 0
1056620 b/o Shilpa. W 0 1 0 0 0 0 0 0 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 0 1 0
1057060 b/o Sushma 1 1 0 0 0 1 0 0 1 1 1 0 1 1 0 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 0 1 1
1057706 b/o  Veena..M 1 0 0 0 0 0 1 0 0 0 1 0 0 0 1 1 1 1 0 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1
1057874 b/o Rajashree 0 1 1 0 0 0 0 0 1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 0 1 1
1058441 b/o sangeeta 1 0 0 1 0 0 0 0 1 1 1 0 1 1 0 1 0 0 1 0 0 0 0 1 1 1 0 1 1 1 0 0 1 0
1058995 b/o Kaveri twin-2 0 1 0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 0 0 1 0
1059034 b/o shobha 1 1 0 0 0 0 0 1 0 1 1 0 0 0 0 1 1 0 1 0 0 0 1 1 1 0 0 1 0 0 0 0 1 0
1060565 b/o shilpa twin-1 0 0 0 0 0 0 0 0 1 1 1 0 1 1 0 0 1 1 0 1 1 0 1 1 1 0 1 1 1 1 1 0 1 0
1060566 b/o shilpa twin-2 0 0 0 0 0 0 0 0 1 1 1 0 1 1 0 0 0 0 1 0 1 0 1 1 1 0 1 1 1 1 0 1 1 1
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1062071 b/o Saraswati. G 0 0 0 0 0 0 0 1 0 1 1 0 0 0 1 0 1 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 1 1
1062340 b/o Shilpa. W twin-1 0 1 0 0 0 0 0 0 1 1 1 0 1 0 0 1 1 1 0 0 1 0 0 0 1 1 1 1 1 1 1 0 1 1
1063308 b/o Nirmala . M 1 0 0 0 0 0 0 0 1 1 0 0 1 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 1 0 0 0 1 0
1063695 b/o Rashi 1 1 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 0 0 1 0
1063868 b/o Sheetal. G 1 1 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 1 1 1 1 0 1 0
1063988 b/o manjula 1 0 0 1 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 0 1 1 0
1064795 b/o preetika 0 1 0 0 0 1 0 0 1 1 0 0 1 1 0 0 1 0 0 1 0 0 0 0 1 1 0 1 1 1 0 0 1 0
1064997 b/o Goura. B triplet-3 0 1 0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 0 0 1 0
1065030 b/o Rukmini. H 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 0 1 1 0 0 1 0
1065523 b/o shaila triplet -3 1 1 0 0 0 0 0 1 1 1 1 0 1 1 0 0 0 1 0 1 0 0 1 1 1 0 0 1 1 1 0 0 1 0
1065726 b/o laxmi umesh 1 0 0 0 0 0 0 0 0 1 1 1 0 1 0 1 1 1 0 0 1 0 1 1 1 0 1 1 1 1 0 0 1 1
1074310 b/o Ratna. Y twin-1 1 0 0 0 0 0 0 0 1 1 1 0 1 1 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 0 1 1
1074324 b/o Shobha. K 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 1 0 0 0 0 0 0 1 1 1 0 0 1 1 0 0 1 0
1074340 b/o Sarika. K 0 1 0 0 0 1 0 0 1 1 1 0 1 M 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 0 1 1 1
1074653 b/o Sujata 1 1 0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 1 1 0 0 1 0
1076213 b/o Pushpa twin-2 1 1 0 0 0 1 0 0 1 1 0 0 1 1 0 0 0 1 0 1 1 0 0 1 1 0 1 1 1 1 0 1 1 1
1089067 b/o Deepa. G 0 1 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 0 0 1 0
1091229 b/o Renuka. P 1 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 1 0 1 0 0 0 1 1 0 0 1 1 1 0 1 1 1
1091236 b/o Rjeswari. K 1 1 0 0 0 1 0 0 1 1 0 1 1 1 0 0 0 1 0 1 1 0 0 1 1 1 1 1 1 1 1 0 1 1
1091246 b/o Dinar. S 0 0 1 0 0 0 0 0 1 1 1 0 1 0 0 1 0 0 0 0 0 0 1 1 1 1 0 1 1 1 0 0 1 0
1092346 b/o Pooja. M twin-2 0 1 0 0 0 0 0 1 1 1 1 0 1 1 0 0 1 1 0 1 1 0 0 1 1 1 1 1 1 1 1 0 1 1
1092963 b/o Zeba. M 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 1 1 0
1098427 b/o Mayuri. T 0 1 0 0 0 0 0 0 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 1 0 1 1 0
1111691 b/o Radhika .H twin-1 0 1 0 0 0 1 0 0 1 1 1 1 1 1 0 0 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 0 1 1
1111696 b/o Renuka. A 0 1 0 0 1 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 1 0 0 1 1 0 1 0 1 1 0 0 1 0
1112921 b/o Vijayalakshmi. M 0 1 0 0 0 0 0 0 1 1 1 0 1 1 0 0 0 1 0 0 0 0 0 1 1 1 0 1 1 1 0 1 1 1
1114686 b/o Rukaiyya.T 1 1 0 0 0 1 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 1 0 0 0 1 0
1117513 b/o Suprita. H 1 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 0 1 1 0
1119416 b/o Tasmiya. H 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0
1119959 b/o Mahemuda. A 0 0 0 0 1 1 0 0 1 1 1 0 1 0 0 0 1 1 0 0 1 0 1 1 1 1 1 1 1 1 0 1 1 1
1125195 b/o Sneha rani 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 0 0 1 0

b/o Mahadevi twin-2 0 1 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 1 0 0 0 0 1 0 0 0 1 0 0 1 1 0
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3 1034219 b/o Ashwini sanjeev NOGC C.glabrata NOGC 0 0 0 0 15.6 15.6 2,06,000 52,000 12,700 4000 26 86 60 11 0.4 47.3 NOGC Normal NOGC C.glabrata Discharged

1 1034467 b/o Uma manjunath NOGC C. albicans CONS 0 NOGC 0 0 20.6 20.9 82,000 8,000 25,200 5,800 44 64 48 25 16.5 25 NOGC Deranged NOGC C. albicans Discharged

2 1035093 b/o Devakka bharatesh NOGC C.glabrata NOGC 0 0 0 0 15.9 18.9 2,22,000 1,50,000 31,000 10,300 30 71 58 15 0.2 4.6 NOGC Normal NOGC C.glabrata Discharged

4 1037083 b/o Meenaz twin -1 C.glabrata C. albicans NOGC 0 0 0 0 14.6 14.1 3,76,000 1,55,000 17,500 6,200 65 71 28 20 0.1 1.3 NOGC Normal NOGC C. albicans Discharged

5 1040330 b/o Pratiksha CONS C.glabrata NOGC 0 0 0 0 16.4 15.8 3,00,00 1,32,000 16,000 3,200 68 54 26 32 0.4 34 NOGC Normal NOGC C.glabrata Discharged

6 1041263 b/o Deepali NOGC C.glabrata 0 0 0 0 0 20 21.6 1,13,000 1,38,000 10,000 9,400 74 60 21 35 0.2 8.4 NOGC Normal NOGC C.glabrata Discharged

7 1041642 b/o Ruksar NOGC C.glabrata 0 0 0 0 0 14.6 13.5 2,00,000 2,40,000 24,600 16,900 67 55 23 33 0.1 5 NOGC Normal NOGC C.glabrata Discharged

8 1046736 b/o Shanta patil C. krusei C.tropicalis NOGC 0 NOGC 0 0 17.2 19.4 2,36,000 75,000 7,300 6,600 37 70 52 22 0.4 10.2 NOGC Normal NOGC C. tropicalis Discharged

9 1049651 b/o Smita NOGC NOGC C.glabrata NOGC 0 0 0 19.7 16 2,60,000 22,000 21,500 15,200 74 32 22 58 0.4 7.6 NOGC Normal NOGC C.glabrata Disharged

10 1051240 b/o Sukanya NOGC C.glabrata Klebsiella NOGC NOGC 0 0 20.1 15.7 82,000 48,000 5,500 3,900 69 22 28 65 0.2 1.4 NOGC Normal NOGC C.glabrata Discharged

13 1051283 b/o vidyashree NOGC C.glabrata NOGC 0 C.glabrata 0 0 15.1 18.7 1,73,000 95,000 12,700 3,900 67 44 19 46 0.2 16.4 NOGC Normal NOGC C.glabrata Discharged

17 1051368 b/o Renuka milind twin-1 NOGC C.glabrata 0 NOGC Candida 0 0 18.4 16.5 2,00,000 48,000 16,000 8,600 64 72 26 28 0.4 5 NOGC Normal NOGC C.glabrata Discharged

12 1051621 b/o Tasbiya NOGC C. albicans CONS NOGC Candida NOGC 0 15 14.7 2,00,000 14,000 7,400 5,000 56 52 37 34 0.5 0.9 NOGC Normal NOGC C. albicans Discharged

11 1051622 b/o Zulekha NOGC C. albicans NOGC 0 0 0 0 17.2 16 2,82,000 1,12,000 8,200 4,200 49 53 46 32 0.3 9 NOGC Normal NOGC C. albicans Discharged

14 1052129 b/o savita NOGC NOGC NOGC 0 NOGC 0 0 19.8 14.7 2,02,000 1,11,000 8,400 8,900 67 45 24 43 0.6 11.3 NOGC Normal NOGC C. parapsilosis Discharged

15 1052567 b/o Akshata twin-1 NOGC C.glabrata 0 NOGC NOGC 0 0 16.6 15.4 1,18,000 22,000 12,800 4,600 46 38 34 62 0.6 0.9 NOGC Normal NOGC C.glabrata Discharged

66 1052567 b/o Akshata twin-2 C.glabrata C. albicans 0 0 0 0 0 12.8 12.5 3,11,000 3,18,000 22,000 13,900 55 71 38 23 0.6 1.4 NOGC Normal NOGC C. albicans Discharged

16 1052675 b/o Lakshmi mallesh twin-1 NOGC C. krusei NOGC 0 0 0 0 19.2 18.7 2,80,000 1,55,000 12,000 7,000 78 60 14 32 1.3 6.6 NOGC Normal NOGC C. krusei Discharged

21 1053401 b/o Pooja nivruti NOGC C.glabrata NOGC 0 NOGC 0 0 17.8 17.7 2,37,000 26,000 11,500 13,700 64 33 26 57 0.4 14 NOGC Normal NOGC C.glabrata Discharged

70 1054175 b/o Deepa. T C.glabrata C. albicans NOGC 0 0 0 0 15.1 13.9 4,16,000 89,000 6,000 3,800 49 57 44 42 0.6 4 NOGC Normal NOGC C. albicans Discharged

20 1054177 b/o Gufran NOGC C.glabrata 0 0 NOGC 0 0 12.1 12.7 4,65,000 2,41,000 9,700 5,000 60 69 36 24 0.6 6 NOGC Normal NOGC C.glabrata Discharged

19 1054181 b/o Deepa basavalingayya Klebsiella C.glabrata 0 0 C.glabrata 0 0 17.2 15.7 1,26,000 4,000 11,800 9,700 37 22 57 74 0.1 25 NOGC Normal NOGC C.glabrata Discharged

65 1054925 b/o Roshini. P C.glabrata C. albicans NOGC 0 0 0 0 18.4 16 1,95,000 1,10,000 16,300 13,000 68 65 21 23 0.3 12 NOGC Normal NOGC C. albicans Discharged

23 1055136 b/o Lakshmi narayan NOGC C.glabrata CONS 0 0 0 0 20.8 18.5 2,62,000 1,09,000 17,700 12,300 66 68 23 28 0.4 12.2 NOGC Normal NOGC C.glabrata Discharged

18 1055496 b/o Veena .k NOGC C.albicans NOGC 0 0 0 0 17.5 19.7 1,18,000 75,000 10,800 7,400 51 60 38 36 0.2 1.1 NOGC Normal NOGC C. albicans Discharged

22 1055837 b/o Radha C. albicans C.glabrata NOGC 0 NOGC 0 0 16.9 19.6 2,29,000 1,23,000 13,100 2,200 41 47 50 47 0.6 5 NOGC Normal NOGC C.glabrata Discharged

24 1056312 b/o Mahadevi twin-1 NOGC C. tropicalis NOGC 0 NOGC 0 0 16.9 18.1 1,77,000 15,000 10,900 9,500 38 90 54 6 1.9 46 NOGC Normal NOGC C. tropicalis Discharged
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27 1056458 b/0 Ganga twin-2 NOGC C. parapsilosis NOGC 0 NOGC 0 0 13.6 14.1 1,99,000 8,000 31,000 15,400 46 48 40 33 0.6 14 NOGC Normal NOGC C. parapsilosis Discharged

26 1056599 b/0 Manisha NOGC C. albicans Staphylococcus NOGC 0 0 0 20.6 20.9 82,000 8,000 25,200 5,800 44 64 48 25 0.2 18.6 NOGC Normal NOGC C. albicans Discharged

61 1056620 b/o Shilpa. W C. tropicalis C.glabrata 0 NOGC NOGC NOGC 0 19.1 16.9 1,58,000 22,000 26,400 4,000 30 76 40 30 0.8 6 NOGC Normal NOGC C.glabrata Discharged

28 1057060 b/o Sushma NOGC C.glabrata 0 NOGC NOGC 0 0 16.3 11.5 1,73,000 80,000 5,600 5,500 42 87 48 8 12 100 NOGC Normal NOGC C.glabrata Discharged

30 1057706 b/o  Veena..M NOGC C.glabrata NOGC NOGC NOGC 0 0 16.8 17 2,73,000 22,000 12,300 2,600 33 51 56 42 0.6 17.5 NOGC Normal NOGC C.glabrata Discharged

29 1057874 b/o Rajashree NOGC C. albicans 0 NOGC 0 0 0 16.6 16.9 1,82,000 14,000 15,400 8,300 46 46 48 45 0.2 5 NOGC Normal NOGC C. albicans Discharged

33 1058441 b/o sangeeta NOGC C.glabrata 0 NOGC NOGC Deranged NOGC C.glabrata Discharged

35 1058995 b/o Kaveri twin-2 NOGC NOGC C.glabrata NOGC NOGC 0 0 20.5 20.1 1,89,000 41,000 8,200 8,300 58 79 32 11 0.9 52.2 NOGC Normal NOGC C.glabrata Discharged

34 1059034 b/o shobha NOGC NOGC C. parapsilosis NOGC NOGC 0 0 16.9 15.7 2,19,000 11,000 8,600 3,900 37 50 56 45 0.2 7.9 NOGC Normal NOGC C. parapsilosis Discharged

31 1060565 b/o shilpa twin-1 NOGC NOGC C.glabrata NOGC NOGC 0 0 13.9 12.6 2,43,000 82,000 14,100 8,700 29 51 58 37 0.6 8 NOGC Normal NOGC C.glabrata Discharged

32 1060566 b/o shilpa twin-2 NOGC NOGC C.glabrata NOGC NOGC 0 0 19.7 20.4 2,06,000 73,000 7,300 2,200 42 62 51 27 0.4 17.7 NOGC Normal NOGC C.glabrata Discharged

63 1062071 b/o Saraswati. G C. tropicalis C.glabrata 0 0 Candida 0 0 18 17.2 2,52,000 1,33,000 12,700 9,300 60 75 29 14 0.7 50.9 NOGC Normal NOGC C.glabrata Discharged

56 1062340 b/o Shilpa. W twin-1 NOGC C.glabrata 0 NOGC 0 0 0 18.1 14.4 2,37,000 9000 5,500 2,600 46 40 44 47 0.4 7 NOGC Normal NOGC C.glabrata Discharged

64 1063308 b/o Nirmala . M C.glabrata C. tropicalis NOGC 0 NOGC 0 0 21.8 21 2,07,000 32,000 4,500 6,400 7 82 78 15 0.2 8 NOGC Normal NOGC C. tropicalis Discharged

39 1063695 b/o Rashi NOGC Klebsiella C.glabrata NOGC NOGC 0 0 16.4 14 3,00,000 10,000 21,800 11,500 71 68 25 24 0.1 47.4 enterobacter Deranged NOGC C.glabrata Discharged

67 1063868 b/o Sheetal. G C. parapsilosis C.glabrata 0 NOGC 0 0 0 18.3 14.4 2,40,000 1,63,000 23,200 6,800 76 90 18 4 0.1 15.7 NOGC Normal NOGC C.glabrata Discharged

36 1063988 b/o manjula NOGC C. albicans NOGC 0 0 0 Klebsiella 14,8 10.4 1,75,000 69,000 6,700 5,200 64 69 31 26 0.4 19.8 NOGC Normal NOGC C. albicans Discharged

40 1064795 b/o preetika NOGC C.albicans NOGC 0 NOGC 0 0 16.2 13.7 1,76,000 43,000 9,200 8,800 59 63 32 23 0.4 8.3 NOGC Normal NOGC C.glabrata Discharged

68 1064997 b/o Goura. B triplet-3 C.glabrata C.glabrata 0 NOGC NOGC 0 0 17.6 14 2,10,000 10,000 36,800 6,800 65 14 28 75 78 14 NOGC Normal NOGC C.glabrata Discharged

62 1065030 b/o Rukmini. H C. albicans C. albicans 0 0 NOGC 0 0 18.4 12.9 1,22,000 26,000 23,200 15,500 46 35 12 53 0.8 4 NOGC Normal NOGC C. albicans Discharged

38 1065523 b/o shaila triplet -3 NOGC C. tropicalis Klebsiella 0 NOGC 0 0 15.6 15 2,15,000 98,000 25,300 1,900 72 59 20 37 0.4 7 NOGC Normal NOGC C. tropicalis Discharged

37 1065726 b/o laxmi umesh NOGC NOGC C. tropicalis NOGC Acinetobacter 0 0 17.2 18.9 2,01,000 44,000 17,700 13,000 73 89 23 9 0.4 48 NOGC Normal NOGC C. tropicalis Discharged

54 1074310 b/o Ratna. Y twin-1 NOGC NOGC 0 NOGC Enterococcus 0 0 15.9 15.5 3,00,000 55,000 12,700 9,100 26 48 64 37 0.4 10.8 NOGC Normal NOGC C. krusei Discharged

57 1074324 b/o Shobha. K NOGC NOGC C. albicans NOGC MRSA 0 0 18.6 13.2 1,45,000 16,000 10,200 12,000 28 34 64 58 0.5 8 NOGC Normal NOGC C. albicans Discharged

53 1074340 b/o Sarika. K NOGC C.glabrata C.glabrata NOGC NOGC 0 0 18.2 14.7 1,95,000 38,000 20,200 9,100 81 69 11 22 0.2 14 NOGC Normal NOGC C.glabrata Discharged

41 1074653 b/o Sujata NOGC C. krusei CONS C krusei C. krusei 0 0 20.6 19.9 2,26,000 28,000 6,000 3,400 36 46 57 32 0.1 45.2 NOGC Normal NOGC C. krusei Discharged

42 1076213 b/o Pushpa twin-2 NOGC C.glabrata 0 0 NOGC 0 0 18.7 17 2,14,000 72,000 11,900 10,700 70 82 22 11 0.6 27.3 NOGC Normal NOGC C.glabrata Death
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47 1089067 b/o Deepa. G NOGC C. albicans Klebsiella NOGC NOGC 0 0 19.9 19.6 2,39,000 27,000 12,700 11,500 39 27 52 62 0.6 6 NOGC Normal NOGC C. albicans Discharged

58 1091229 b/o Renuka. P C. parapsilosis C. parapsilosis 0 0 NOGC NOGC 0 18.4 17.6 1,70,000 20,000 16,000 8,100 64 55 22 37 0.2 7 NOGC Normal NOGC C. parapsilosis Death

60 1091236 b/o Rjeswari. K C.glabrata C. albicans Klebsiella 0 0 Stapyloccocus.aureus 0 14.6 13.2 71,000 26,000 6,200 4200 74 62 20 26 10 14 NOGC Normal NOGC C. albicans Death

55 1091246 b/o Dinar. S NOGC Peudomonas C. parapsilosis 0 Candida Acinetobacter 0 14.3 14.9 2,01,000 37,000 4,300 15,300 23 71 72 20 0.2 84.3 NOGC Normal NOGC C. parapsilosis Discharged

59 1092346 b/o Pooja. M twin-2 C.glabrata C.glabrata C.glabrata, CONS 0 NOGC 0 0 20.5 13.8 1,62,000 23,000 9,700 4,000 28 42 69 54 0.4 72 NOGC Normal NOGC C.glabrata Discharged

48 1092963 b/o Zeba. M NOGC C.glabrata C.glabrata 0 NOGC C.glabrata 0 16.5 10.9 3,03,000 1,40,000 11,800 9,000 50 55 44 33 0.5 46.1 NOGC Normal NOGC C.glabrata Death

46 1098427 b/o Mayuri. T NOGC C. parapsilosis NOGC Staphylococcus 0 0 14.2 11.4 2,70,000 35,000 8,900 5,600 43 33 49 55 0.4 9 NOGC Normal NOGC C. parapsilosis Death

44 1111691 b/o Radhika .H twin-1 NOGC Klebsiella C. albicans 0 Staphylococcus NOGC 0 18.7 15.5 1,94,000 13,000 19,700 7,800 82 65 15 24 0.2 1 NOGC Deranged NOGC C. albicans Death

45 1111696 b/o Renuka. A NOGC C.glabrata C.glabrata 0 NOGC NOGC 0 19.4 16.3 2,08,000 63,000 10,200 3,400 50 73 43 20 15 146.7 NOGC Normal NOGC C.glabrata Death

52 1112921 b/o Vijayalakshmi. M NOGC C. albicans 0 0 NOGC NOGC 0 21.6 18.5 2,32,000 11,000 6,900 3,500 36 55 58 33 0.2 15 NOGC Normal NOGC C. albicans Death

43 1114686 b/o Rukaiyya.T NOGC C.glabrata NOGC 0 0 0 0 16.2 15 2,86,000 78,000 10,200 4,200 53 62 42 46 0.2 24 NOGC Normal NOGC C.glabrata Discharged

50 1117513 b/o Suprita. H NOGC C.glabrata 0 0 NOGC 0 0 16.3 18.2 2,40,000 97,000 36,000 8,500 50 74 40 21 0.4 7 NOGC Normal NOGC C.glabrata Discharged

51 1119416 b/o Tasmiya. H NOGC C.glabrata Streptococcus NOGC NOGC 0 0 19 17.1 2,51,000 69,000 6,500 4,800 44 93 45 4 15 82.4 NOGC Normal NOGC C.glabrata Death

49 1119959 b/o Mahemuda. A NOGC C. albicans 0 NOGC Candida Citrobacter 0 15.9 9.4 2,36,000 22,000 26,300 6,300 38 70 55 26 0.2 15.4 NOGC Normal NOGC C. albicans Discharged

69 1125195 b/o Sneha rani C krusei C.glabrata Klebsiella Klebsiella NOGC Klebsiella 0 17.5 22.2 2,40,000 46,000 3,500 2,700 47 73 40 17 0.1 222.6 NOGC Normal NOGC C.glabrata Death

25 b/o Mahadevi twin-2 NOGC NOGC C.glabrata,Enterococci NOGC Candida C.glabrata 0 15.8 12.1 1,12,000 43,000 4,000 3,200 53 34 38 58 0.2 9.4 NOGC Normal NOGC C.glabrata Discarged



S.no Amphotericin-B Fluconazole Voriconazole Caspofungin Fungal isolate 
1 R R R R C.glabrata
2 R R R S C.glabrata
3 R R R S C.glabrata
4 R R R S C.glabrata
5 R S R S C.glabrata
6 R R R S C.glabrata
7 S S R S C. tropicalis
8 S S S S C. krusei
9 R R R S C.glabrata

10 R S R S C. albicans
11 R R S S C. albicans
12 R S S S C. albicans
13 R R R R C. albicans
14 R R R S C.glabrata
15 R R R R C. albicans
16 R R R R C. albicans
17 R R R R C. albicans
18 S S S S C.glabrata



S.no Amphotericin-B Fluconazole Voriconazole Caspofungin Fungal isolate 
19 R R R S C.glabrata
20 R R R S C.glabrata
21 S S S S C. albicans
22 S S S S C.glabrata
23 R R R S C.glabrata
24 R R R S C.glabrata
25 R S R S C. parapsilosis
26 R S R S C. parapsilosis
27 R S R S C.glabrata
28 R S R S C.glabrata
29 R S S S C. albicans
30 R R R R C.glabrata
31 R R R S C.glabrata
32 R S S S C. tropicalis
33 R S R R C. albicans
34 R R R S C.glabrata
35 R S R S C. tropicalis
36 R R R S C.glabrata



S.no Amphotericin-B Fluconazole Voriconazole Caspofungin Fungal isolate 
37 R R R R C.glabrata
38 R R R S C.glabrata
39 R R R S C.glabrata
40 R R R R C.glabrata
41 S S S S C. albicans
42 R S R S C.glabrata
43 R R R R C.glabrata
44 R R R R C. krusei
45 R R R S C. parapsilosis
46 R S R S C. tropicalis
47 R R R S C.glabrata
48 R R R S C.glabrata
49 R R R R C. parapsilosis
50 R S S S C. albicans
51 R S R S C. parapsilosis
52 R R R S C.glabrata
53 R R R S C.glabrata
54 R S R S C. tropicalis



S.no Amphotericin-B Fluconazole Voriconazole Caspofungin Fungal isolate 
55 R S S S C. albicans
56 R S S S C. albicans
57 R R R S C.glabrata
58 R R R S C. albicans
59 R S R S C.glabrata
60 R S S S C. parapsilosis
61 R R R S C.glabrata
62 R S S S C. krusei
63 R S R S C. albicans
64 R R R S C. albicans
65 R R R S C.glabrata
66 R R R S C.glabrata
67 R R R S C.glabrata
68 R R R S C.glabrata
69 R R R S C.glabrata
70 R S R S C. albicans


