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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 neonatesis essential.

Objectives:

I.  Primary Objective: To assess the correlation of risk factors associated with
fungal sepsisin neonates admitted to NICU.

II.  Secondary Obijectives: To assess the prevalence of candida subspecies.
To compare clinical outcome of abicans 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

isol ates were collected.

Results: Neonata 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 cephal osporin(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. Magjority 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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I ntroduction

INTRODUCTION

Neonatal sepsis is one of the common cause of ¢éaghdamong neonates,
causing nearly one million new-born deaths globettgry year®™? The incidence of
neonatal sepsis varies between less than 1% to thane35% of live births. On the
basis of time of onset, neonatal sepsis can bg-easet sepsis (<72 hours after birth)
or late-onset sepsis{2 hours after birth®*

Sepsis can occur at any age. But the incidenceremthlity rates of sepsis are
higher among the neonates, compared to other amepgf® The incidence and
mortality rates of sepsis are even higher amongpife¢erm neonates®” The
outcome of infection is predicted by at least fonajor factors: the type of the
pathogen, the pathogenic load, the site of infecémd the host responise.

A successful immune response is essential to faeenfectious challenges
and prevention of dissemination of the infectionheft the inflammation gets
generalized, it leads to systemic inflammatory oese syndrome (SIRS). If the
infection is not controlled, the spread of the pgtn leads to systemic endothelial
activation and precipitate sepsis, severe sepsissaptic shock. Sepsis can progress
to shock leading to multiple organ dysfunction sgmde (MODS) and deatf.

Neonatal infections can be transmitted from motieefoetus or community
acquired or may be nosocomial. New-born infantsl@ss capable of responding to
infections and coexisting condition often complec#ite diagnosis and management.
The clinical manifestation is varying from subatial to severe. There may be focal or
systemic infection and rarely, congenital syndromessilting from in utero infection.
The etiologic agents are wide variety, includingteaa, viruses, fungi, protozoa and
mycoplasma. Preterm, very low birth weight (VLBWakies need a prolonged

hospital stay which puts them at continuous riskefeuired infections®®

Page 1



I ntroduction

Systemic fungal infections, previously consideredbe rare complication,
occur in as many as 5% of low birth weight bakidmitted to NICU*YCandida
species commonly causes Neonatal nosocomial bleaastinfections, especially in
premature infants. The mortality is as high as 58%@ the disability due to
neurodevelopmental impairment poses a significamtidn. *>® C. albicans is the
most common cause of the fungal sepsis in neorfaiésyed by C. parapsilosis, C.
glabrataC. tropicalis, and C.krusgf:**

Risk factors can be Maternal risk factors (like imaf) candida colonization
through the route of delivery), Neonatal risk téas (like prematurity, low birth
weight, co-morbidities such as Meconiwspiration syndrome, persistent
pulmonaryhypertension of new-born, intra-ventricular haernage, necrotizing
enterocolitis, respiratorglistress syndrome, inbcerrors of metabolism and cardiac
anomalies), Intensive care procedures (like guteant of nasgastric tubes, endo
tracheal (ET) tubes, mechanical ventilation, pesiphy inserted central catheter,
lumbar puncture), and Concomitamge of medications like antibiotics, parenteral
nutrition, intra lipidst*6=*®
Need for the study / Justification of the study:

Fungal infections especially Candida species etdilviarying levels of
resistance to azoles and other anti-fungal agétesce the current data on neonatal
fungal isolates and their antimicrobial susceptipipatterns to guide empiric anti-
fungal therapy™®>2" Some studies involving the prediction models stineate the
risk of neonatal fungal sepsis based on widgeaf clinical features, risk factors
and/or laboratory tests but due to lack of Hwéy and limitations these models

are considered insignificant to predict the nedrfategal sepsis.
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There is paucity of literature in fungal sepsis amaeonates, especially
focussing on the risk factors of the incidence #mal outcomes. Hence, this study
would be beneficial so as to determine the fakors associated with fungal
sepsis and identify possible predictors obrpoutcomes of fungal sepsis in our
hospital set up. Therefore this study aims to stilndy clinical outcomes, antifungal
sensitivity pattern, and the correlation of riskttas associated with fungal sepsis in

neonates admitted to NICU.
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Aims & Objectives

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

sepsisin neonates admitted to NICU.

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

To study the antifungal sensitivity pattern.
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Review of literature

REVIEW OF LITERATURE

Review of Literature of this study on fungal sepsisneonates 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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Review of literature

a. Neonatal Sepsis:

A successful immune response is essential to faeenfectious challenges
and prevention of dissemination of the infectionheft the inflammation gets
generalized, it leads to systemic inflammatory oese syndrome (SIRS). If the
infection is not controlled, the spread of the pg#n leads to systemic endothelial
activation and precipitate sepsis, severe sepsissaptic shock. Sepsis can progress

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

Definitions:

. Bacteraemia - refers to presence of bacteria in blood streatt&aemia itself
is often a self-limiting process in otherwise hiealthildren. Approximately,
10 % of children with bacteraemia will develop ees bacterial infections.

. Occult bacteraemia-  relatively asymptomatic(occurs in normal daily
activities such as conducting oral hygiene and afiieor medical procedures)

. Sepsis- accompanied by findings of serious bacteriadtibns.When immune
response mechanisms fail or overwhelmed, bactesaaiaivelops into a
bloodstream infection.

. Untreated and clinically significant bacteraemiagresses to sepsis, septic
shock, systemic inflammatory response syndrome §glBnd multiple organ
dysfunction syndrome (MODS).(22-24) The followiniguire represents the

Current conceptual model of outcomes of sepsis,(25)
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Figure 1.Current conceptual model of outcomes of sepsis.
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Aetiology:

Identification of the primary source of infectios important in management
of bacteraemia. Among the hospitalised patientsn@on sources of bacteraemia is
from the respiratory tract and indwelling cathetespecifically the central venous
catheters.(26,27) Among the community-acquired tdvaemia, Urinary tract

infections are common.(28-30)
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Soft tissue and intraabdominal infections are comrnmothe post-operative
surgical setting, otherwise rare. Most common caisgam-negative bacteraemia is
Escherichia coli and the most common cause of gpmsitive bacteraemia is
Staphylococcus aureus.(31-33) The following tabkpresents the common

microorganisms causing bacteraemia,(34)

Table 1.Common microor ganisms causing bacter aemia

Gram-positive
Staphylococcus aureus
Coagulase-negative Staphylococcus
Streptococcus group A
Streptococcus pneumoniae
Enterococcus species
Streptococcus, other species
Listeria monocytogenes
Other bacilli
Gram-negative
Escherichia coli
Pseudomonas species
Salmonella species
Klebsiella species
Enterobacter species
Proteus species
Brucella species
Other Enterobacteriaceae
Other nonfermentative bacilli
Other cocci
Anaerobic
Bacteroides species
Clostridium species
Fungal
Candida species
Cryptococcus species
Mycobacterial
Mycobaterium tuberculosis
Mpycobacterium avium complex
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Group B streptococcus (GBS), Escherichia coli, ategp-negative
Staphylococcus, Haemophilus influenza, and Listerigocytogenes are the common
causative organism of early onset neonatal sep§i2 bours). Coagulase-negative
staphylococcal species, especially Staphylococqidemmis, (nearly 50%) is the

leading cause of late onset neonatal sepsis (GU&h(85,36)
Systemic Inflammatory Response Syndrome (SIRS) :

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

abnormal temperature or abnormal leukocyte count.

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

i. RR above normal for age or acute need-for mechwecsilation.

iii. tachycardia for age in the absence of externalustior painful stimuli ( or)
unexplained persistent elevation over 0.5 -4 hdor¥ in children <1yr ,
persistent bradycardia over 0.5 hours ( in the rdsef vagal stimuli, beta
blockers, or congenital heart disease)

iv.  leukocyte count elevated or reduced for age (nocorsgary to chemotherapy)

or >10% immature neutrophils.(37-39)
Diagnosis:

Blood culture remains the gold standard for disymp the
bacteraemia.(27,40) The following figure represetite Methods to identify

microorganisms from positive blood cultures,(41)
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Figure 2.Methods to identify microor ganisms from positive blood cultures
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Sepsis can occur at any age. But the incidenceremthlity rates of sepsis are
higher among the neonates, compared to other agepgr The following chart

explains the higher incidence and mortality ratesepsis among the neonates,(5)
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Figure 3.Incidence and mortality rates of sepsis among the neonates
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Respiratory mucosa, Skin and Gastrointestinal maudosms the Physical
barriers to prevent the occurrence of neonatalisepsy breach in this physical
barrier due to multiple factors and causes, leatetinatal sepsis. Presence of foreign
body (like endotracheal tube) with or without pogtpressure can create a breach in
the respiratory epithelium. (A) Breach associateth wauma (like venepuncture or
heel stick), can compromise the skin barrier. (Bg Histribution interaction between
intestinal bacteria and intestinal epithelium leads loss of homeostasis and
degradation of the Gastrointestinal mucosa. (C) filewing image represents the

Physical barriers to prevent the occurrence of asbrsepsis, (5)
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Figure 4.Physical barriersto prevent the occurrence of neonatal sepsis
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The following flowchart represents the

overview of Neonatal sepsis, (42)

risk factol®athogenesis and clinical
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Figure 5.Pathogenesis and clinical overview of Neonatal sepsis
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The following figure represents the pathophysiolagyneonatal sepsis leading to

septic shock due to systemic inflammatory respegadrome,(5)
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Figure 6.Pathophysiology of neonatal sepsisleading to septic shock
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Complications:

The outcome of infection is predicted by at leasirfmajor factors: the type of the

pathogen, the pathogenic load, the site of infectiand the host response. The

following list represents the complications of lewatmia,

» Sepsis

» Meningitis
» Endocarditis
» Cellulitis

» Osteomyelitis

» Peritonitis.(43)
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b. Fungal Sepsisin neonates:

Systemic fungal infections , previously considetedbe rare complication,
occur in as many as 5% of low birth weight bal@dmitted to NICU.(10,11) The
mortality is as high as 50% and the disability tu@eurodevelopmental impairment

poses a significant burden. (12,13)

In present day practice, extremely low birth weilgabies are surviving due to
the neonatal care and invasive procedures. At dmeestime, incidence of fungal
sepsis increases due to the inevitable effectsaeh sadvancement. The timely
clinicalsuspicion and administration of appropriagémtifungal treatment, early
identification of end organ damage, and follow-ugncproduce the outcomes
favourable out of the fungal sepsis. Due to themsitze usage of azole antifungals for
treatment and prophylaxis there is an epidemiobdgi&hift, Some ofthese non-
albicans Candida species (e.g., C.glabrata ands&Rraxhibit intrinsic resistance to

routine triazole agents. (44)

Candida species commonly causes Neonatal nosocobi@dstream
infections, especially in premature infants, angispnt as late onset sepsis.C. albicans
is the most common cause of the fungal sepsis nates, followed by C.
parapsilosis, C. glabrataC.tropicalis, and C.krugé#é,15)The following list of

organisms are the causes of the fungal sepsiimates,

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 furigal sepsis in

neonates,(46)

Figure 7.Pathogenesis of fungal sepsisin neonates

<__Transmission_>

Vertical Adherence factors of fungi Horizontal
Maternal fungal colonization Patient to patient transmission
Vaginal delivery Contaminated infusates

Health care worker colonization

< Colonization >

Skin, Respiratory tract, Gastrointestinal tract, Central Vascular Catheters

Patient factors Organism factors Medications
Immature immune defenses Virulence properties Antibiotics
Moist skin surface No. of organisms >2 antibiotics
Skin or mucosal breakdown Multiple site colonization Cephalosporin-3rd generation
Fungal dermatitis Adherence properties Carbapenem
Necrotizing enterocolitis H2 antagonists
Intestinal perforation Postnatal steroids
Abdominal Surgery
Hyperglycemia Infusates
Invasive catheters, tubes Parenteral Nutrition
Central vascular catheter Lipid emulsions

Endotracheal tube

< Infection >

Blood, Urine, Cerebrospinal fluid, Peritoneal fluid

Immature immune defenses Adherence properties  Persistent fungemia
Tissue or valve injury Delayed vascular catheter removal
Co-infection Delayed diagnosis

Inadequate antifungal dosing

@Organ Dissemin@

Endocarditis Liver abscess
Renal or bladder abscess Splenic abscess
Central nervous system Cutaneous abscess
Meningitis, Encephalitis, abscess Osteomyelitis
Endophthalmitis Septic arthritis
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Risk factors:

Risk factors for the fungal sepsis in neonatesunielthe 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. (4749

The following image summarises the risk factorstf@r neonatal fungal sepsis, (50)
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Figure 8.Risk factorsfor the neonatal fungal sepsis

Endotracheal .
Central venous tube Nasogastric

catheter \ : \ / tube

PICC in left arm

Arterial catheter
Risk Factors

Invasive therapies Fungal Infection End-Organ Dissemination
Central vascular catheters Sepsis Endocarditis .
Endotracheal tube Urinary tract infection Abscess formation

Patient factors Meningitis (kidneys, liver, brain, skin)
immature skin Endophthg!m:t:s

Dermatitis Bone and joints
Colonization

Necrotizing enterocolitis
Focal bowel perforation
Cholestasis

Infusates

Parenteral nutrition

Lipid emulsions
Medications

Postnatal steroids
Broad-spectrum antibiotics
H2 antagonists

Diagnosis:

Diagnosis of invasive fungal infection is challemgi Tissue diagnosis is the
gold standard, while other tests like Galactomanaasay and PCR can help in
diagnosis of invasive fungal infection in childreRole of radiology and Newer
methods like T2 candida and lateral flow assay nedidation. The following figure

represents algorithm for approaching a suspectsel afafungal infection, (51)
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Figure 9.Algorithm for appr oaching a suspected case of fungal infection

EVALUATION OF SUSPECTED CASES OF INVASIVE FUNGAL INFECTIONS

Clinical setting
vqo_oanna 35- i.:.os obvious focus and not 382&.3 to Eona uvmoi..:.

Ah )

italization. p penia, Hi

tachypnea, cough, persistent vomiting with mso:& :..m:B_ status, headache,

malignancies, Imo._. mo_a organ .B:wv_ms.. 3 Ox? HIV, prolonged steroid :wo.

v

Mycological findings

}

Radiological findings
Chest X Ray: Infiltrates, nodules,cavitation.
CECT chest & sinuses: consolidation, nodules, “halo sign’, Ground glass
opacity, Air crescent sign, mucosal edema

oral ulcers, sinusitis ,loose stools, peri , jaundice etc. USG abdomen:focal lesions, target leions,
MRI brain: infarcts, ring enh lesions, bone ions ¢ sinus
(after extensive search to rule out viral & bacterial infections) Samples hrombosis, sinusitis, dural invoh ingitis, Hydrocephal
v v g
Respiratory Tissue/Biopsy ' Pus/Sterile body fluids _—
| _
v '3 \ L A v \
. Culture Serology 0_32 Culture  Serology
Culture Direct Culture (BACTEC) (ICIAICRPT) Microsco! e

, Microscopy Py Latex agglutination
Aspergillus (KOH Mount) Aspergillus ) :..a_ ) Lateral flow assay
Mucor TRcor Candida Galactomannan Ag
Fusarium Rare Candida Fusanium Mannan Ag/Ab
Penicillium Septate hyphae Fusarium Histoplasma B-D Glucan Cryptococcus

(Aspergillus) N Aspergillus (Rare) Latex agglutination _
e Non-Septate hyphae Lateral flow assav
(Mucor)
Galactomannan Direct Culture
(BAL Sample) Microscopy .
(KOH Mount) Aspergillus
| Mucor

N

Yeastcells Septate hyphae Non-Septate hyphae
(Candida)

Abbreviations: IC=Invasive Candidiasis, IA=Invasive Aspergillosis, CRPT=Cryptococcosis
HSCT=Hematopoietic stem cell transplant, DKA=Diabetic ketoacidosis, HIV=Human immunodeficiency virus, CxR=chest X ray,

BAL=Broncho alveolar lavage

v v

Fusanum (Rare)

(Aspergillus) (Mucor) — Candida
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Treatment:

Early diagnosis and prompt treatment change theomas of the fungal
sepsis. (52)Candida albicans (nearly 80%) is thedgminant cause of neonatal fungal
bloodstream infections and hence fluconazole caruded as empiric antifungal
therapy.(53) As the isolation of fungus takes sotime, empirical therapy is
instituted, especially when the signs of suspefttadal sepsis like thrombocytopenia,
glucose instability, lethargy, increasing venttatirequirements and apnoea were

present.(53)

The following algorithm represents the Targetedfangal prophylaxis for the

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

Targeted Antifungal Prophylaxis (AP) for High-Risk Infants

Patients at Birth

 Birth weight < 1000g OR GA <28 wks
(A-1, Strong Recommencdlation)

* Complex Congenital Gastrointestinal

During time period of BSA exposure

» Any infant needing 3'%4" Generation
Cephalosporin or Carbapenem for >2
days (A-ll, Strong Recommendation)®

Acquired Complicated Gastrointestinal
disease (B-Il)
1. NEC

2. Spontaneous intestinal perforation
3. Any bowel perforation

Disease”

_ Start Prophylaxis _

!

Twice a week

Dosing* \ persist
3 mg/kg IV fluconazole

Length of Prophylaxis

1- Discontinue when no further need for IV
access (central or peripheral)

2- For preterm infants on full enteral feeds
but still intubated change to enteral
fluconazole (same dose and schedule as V)
until extubated up to 6 weeks after birth.

|

Start/continue Prophylaxis
while on these antibiotics or
\ longer if other risk factors

Preventing Emergence of Resistance:
1. Limit length of prophylaxis f

use Amphotericin B or non-azole antifungals.
3. Use twice weekly dosing of prophylaxis

ime period IV access needed (or intubated up to 6 wks)
2. For systemic treatment (empiric, suspected and proven) of infections

!

_ Start/continue Prophylaxis _

dRN

If not improving
or worsening
NEC after 48

hours

!

Evaluation for
Colonization
Perform surveillance
cultures of the
gastrointestinal tract
(stool or rectal swab)

v v

If laparotomy
performed send
aerobic cultures

Growth of Candida _ Growth of Candida

¥ v

Gl tract Candida Candida Peritonitis
colonization

¥ v

Treat empirically for 14 Treat 4-6 wks with
amkm with Amphotericin Amphotericin B® and
B and then start AP® then start AP°

A Congenital complex gastrointestinal diseases (e.g. Gastroschisis or Hirshsprung's disease) with expected NPO period > 7 days and/or need for prolonged antibiotics
use >7 days. Start AP upon presentation or day of birth and continue until no longer a need for IV access (B-Il Evidence).

® Treatment of infection requiring Broad spectrum antibiotics Amm>mvuwa or 4" generation cephalosporins or carbapenems. Cover with AP while the patient is
receiving these antibiotics (A-1l Evidence).

¢ Any susceptible antifungal would be appropriate. Use of non-azole antifungals will help decrease emergence of resistance.

P Start AP after treatment if still other risk factors present such as need for IV access (not on full enteral feedings or still requiring antibiotics).

*Dosing Notes: First dose on day of birth or at presentation, then twice a week (e.g. Tuesdays, Friday at 10AM)Give over 60 min, if central line present, give via central line.

The following flowchart represents the Neonatalgainsepsis care guideline

by Children’s Health of Orange County (CHOC), Gaiifia,(54)
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Figure 11.Neonatal fungal sepsis care guidelineby CHOC

Neonatal Fungal Sepsis
Care Guideline

C: CHOC Children's

Inclusion Criteria:

e >7daysold
o New onset signs and symptoms of infection
« Clinically unstable despite receiving

appropriate antibiotic therapy

Assessment
e Vital signs, cardiac/respiratory/neuro status
e Hemodynamic status
e Presence of central catheters (inspect sites) and/or
ventilator
e Other risk factors for candidiasis (see
recommendations)

Interventions

¢ Hemodynamic support as needed

e Labs: CBC w/ manual differential, CRP, CMP,
blood culture & Gram stain (central & peripheral),
urine fungal culture

e Lumbar puncture

e ID consult if blood culture is positive for Candida
spp, or if the use of echinocandins or other
antifungal agents are being considered

Recommendations/Considerations

e Risk factors for candidiasis
include broad spectrum antibiotic
use, very low birth weight (<1000
grams), central catheters, TPN,
recent abdominai surgery,
presence of ventilator, & candida
colonization.

Duration of therapy

e Candidemia: 3 wks & resolution
of signs/ symptoms

¢ Endophthalmitis: min. 4-6 wks
with documented iesion
stabilization or resolution

e Meningitis: continue until all
signs/symptoms, CSF, &
radiologic abnormalities are

resolved

e Endocarditis: min. 6 wks after
surgery

e Osteomyelitis: fluconazole 6-12
months

Empiric Antifungal Therapy
Fluconazole 6 mg/kg IV q 24 hrs < 30 wks calculated
gestational age (CGA) or < 28 days old
Fluconazole 6mg/kg IV q 12hrs > 30 wks CGA and > 28 days
old

Alternatives

Consider alternative antifungal if previous use of fluconazole
prophylaxis or previously colonized with candida glabrata
Consider amphotericin B deoxycholate - 1 mg/kg/day for
hepatic dysfunction and urinary tract involvement
Consider liposomal amphotericin B - 3 mg/kg/day for hepatic
dysfunction without urinary tract involvement

A 4

Continued Considerations
Adjust antifungals per culture results, clinical status, and
response to therapy.
For documented candidemia, obtain echocardiogram,
abdominal ultrasound, and Ophthalmology consult for retinal
exam
DC antifungal therapy if culture negative at 48-72 hrs and based
on clinical status .
Remove central catheters (when possible) if infection related.

Safety Monitoring
Fluconazole
Hepatotoxicity: Monitor liver
function enzymes at least weekly.
Amphotericin B products
General reactions: Hypotension,
fever (usually occurs within 1 - 2
hours after the start of the infusion
and subsides within 4 hours after
discontinuation), shaking chills.
Record vital signs (heart rate,
blood pressure, temperature,
respiratory rate) at baseline and
observe first 5 minutes; record
every 15 minutes for the first 30
minutes; and then every 30
minutes thereafter.
Renal effects: Hypokalemia,
nephrotoxicity, hypomagnesemia.
Monitor laboratory values (BUN,
creatinine, and electrolytes) at
least three times weekly during the
first 2 weeks of therapy; then once
or twice weekly thereafter.
Adverse effects appear to be less
common in neonates than in older
children and adults.
Echinocandins
Hepatotoxicity: Monitor liver
function enzymes as warranted.
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c. Similar studiesin the same topic:

Yingfang Yu et al, from China, did a Clinical Analysis and studiée tRisk
Factors of Invasive Fungal Infection among the 5N&f®natal Intensive Care Unit
Patients over 7 years. They observed that the @anplrapsilosis was isolated in
majority (33.3%) of the patients. The mortalityeravas significantly higher among
the case group was 8.9% vs 1.1% in controls ®5). Mechanical ventilation for
more tharé days, usage of peripherally inserted central usraatheter, use of third-
generation cephalosporin, previous history of abdamsurgeries, and neutropenia
during first week of life< 1500million cells/L were identified as a significgn

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

Evangelia Farmakiet al, from Greece, studied the Risk Factors, Drug
Susceptibility, and Association of Invasive Funtydection among the 593 Neonatal
Intensive Care Unit Patients over 12 months. THeseoved that the Candida albicans
was isolated in majority (42%) of the patients. Yiobserved vaginal delivery was
significantly associated with the fungal infectiofhrough multivariate regression,
very low birth weight was identified as the singldependent factor associated with
the fungal infection. Most of the Candida albicésdates were susceptible to azoles.

(18)

Paolo Manzoniet al, from lItaly, studied the Risk Factors of Invasiengal
Infection among the 201 Neonatal Intensive Caret Baitients over 7 years. They
observed that the Central venous catheter colaaizaind multiple-site colonization
are two independent risk factors and predictorprofyression from colonisation to

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

protective factor for the prevention of fungal Se{{46)

Jyotsna Agarwal et al, from Lucknow, India, did a prospective analysmsl a
included 660 neonates to study the trends in nabeapticaemia and the emergence
of non-albicans Candida. Of the 660 isolates, Gimulias isolated from 90 neonates
(isolation rate 13.6%), of which the Majority istda were non-albicans Candida
(76/90). They also observed that the Low birth \weiyas present in 73.3%. They

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

Daynia E. Ballot et al, from South Africa, studied the pattern of neohata
fungal blood stream infections between January 280d December 2011. They
studied Fifty-nine patients with neonatal fungkldal stream infections. Majority of
the isolates showed Candida parapsilosis (54.28dawed by C. albicans (27.1%).
Resistance to Fluconazole was significantly highés0% cases of C. parapsilosis vs
1/16 cases of C. albicans (P = 0.003). Mortalitte raeonatal fungal blood stream
infections was 45.8%. Mortality due to neonataldainblood stream infections was
significantly associated with low birth weight (B=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 anT@geonates, in a Tertiary Neonatal
Intensive Care Unit. Majority isolates were noniedins Candida, (97.3%) of which
C. pelliculosa was found to be the common orgarasoounting (43%). C. tropicalis
infections was having significantly higher mortalitFluconazole and amphotericin
resistance, was observed in 13% and 11% of thenmmga respectively. 5% of the

isolates were resistant to caspofungin and micafyrigone of the organisms were
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resistant to voriconazole. Preterm, low-birthwejgig#ed for mechanical-ventilation,
parenteral-nutrition, and use of broad-spectrunibantics play a significant role as

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

Deepti Chaurasiaet al, from Srinagar, J&K did a matched case controt$tu
to study the Fungal Sepsis and its risk factors rgm80 neonates with fungal
sepsis.Most of the candida isolates in their stweye sensitive to Amphotericin-B
(93%) followed by Fluconazole (80%) and Itraconazd[70%). Fluconazole
resistance was observed in non- albicans Candlueay ®bserved that the Risk factors
identified were the duration of hospital stay > y&laMechanical ventilation, and
previous use of antibiotic usage. They were unabidifferentiate the candida sepsis
from bacterial sepsis through the clinical featuees 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 it& fisctors among 304 preterm
babiesneonates, in a Tertiary Neonatal Intensive Chit. 64 neonates were found
positive for invasive Candida sepsis (11.6%). Erghno damage was noticed in 14%
of patients. Mortality rate in their study was fourto be 55%. The major
complications encountered during the illness wenendl to be respiratory distress,
shock, Necrotizing enterocolitis and disseminatattavascular coagulation, and

thrombocytopenia.(58)

Neerul Panditaet al, (in 2015) from Dehradun, Uttarakhand, did a
retrospective Study, to study the neonatal fungmdd stream infections and its risk
factors among 360 neonates, in a Tertiary Neomatiahsive Care Unit. Fungal sepsis

was observed in 50/360 (13.6%) of neonates. Noncalts candida species were
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present in 88% of blood stream infections, of whizZindida. glabrata (54%)as the
most commonly isolated, followed by C.tropicalis8%4), C.albicans (12%),
C.paraspinolosis (10%), C. Krusei (4%) and C. Kd¢@&o). Amphotericin B had
greater sensitivity to the isolates compared tdfltimonazole. They observed that the
Risk factors identified were the low birth weighgrematurity, broad spectrum
antibiotic use, Mechanical ventilation, total pasezal nutrition and previous use of

antibiotic usage.(59)

Rita Silva et al, from Portugal, did a 10-year retrospective anglyt® study
the Fungal Sepsis and its risk factors among 3%&mhates, in a level Ill Neonatal
Intensive Care Unit. In their study, they obsent®d(3.8 in every 1,000) had fungal
sepsis. Of which, Candida albicans (n = 7, 43.8%8 wommon, followed by Candida
parapsilosis (n = 9, 56.3%). They further obsertred 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, talgtu
the Fungal Sepsis and its risk factors among nesnat a Tertiary Neonatal Intensive
Care Unit.5.5% had fungal sepsis. Of which, C. aabs (n = 11/20) was
common.They further observed that the resistandddcantifungal agents were not
common except for the few cases of fungal seppisrtiag resistance to amphotericin

from the Candida glabrata species.(61)

Zhang X et al, from China, did a Clinical Analysis and studidt tRisk
Factors of Invasive Fungal Infection among the Neahintensive Care Unit Patients
over 5 years. They observed that the incidenceeohatal fungal sepsis was 0.52% in
neonates overall, it was 2.5% in very low birth gi#ineonates. Candida glabrata was

the most common species in their study. All thelai®ss were sensitive to
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amphotericin B, while they reported only one fluamole resistance by Candida

glabrata.(62)

SH. Ahmedet al, from Egypt, did a Cross-sectional Survey, to gttige
Fungal Sepsis and its risk factors among 176 neepah a Tertiary Neonatal
Intensive Care Unit. Of the 176 blood culture saspl55 (31.3 %) samples was
positive for pathogens of which fungi were isolated26 (14.8 %), including yeast
(25 cases) and mould (1 case). The commonly isblaiagiin their study were

Candida albicans, followed by Candida tropicalig] &andida krusei. (63)
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METHODOLOGY

Study Subjects: 70 New-borns (<28 days old) with proven candidegss, admitted
to neonatal intensive care unit, under the KLEH PRibhakar Kore Charitable

Hospital, Department of Paediatrics, Jawaharlalrémedical College, Belagavi.

Study Design: Prospective Observational study.

Study Period: Data collection — 1 year (2021January to 2021 Déegn

Study setting: KLE Academy of Higher Education and Research, DabRakar Kore
Charitable Hospital, Department of Paediatrics, alaxlal 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:
e Out born neonates.
* Neonates with frank bacterial sepsis.[If two sirao#ous 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 symdes.
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Sample Size: According to Mamtalajoo et al study,(64) considering the prevalence
of Prevalence of fungal sepsis among neonates.@%02Rith a precision of 9.8% and
95% confidence interval, the sample size is catedlas

N =2Z%.2* p* (1-p)/ o

Z1-0/2 - two tailed probability for 95% confidence intal = 1.96

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

d (%) - precision or allowable error for Prevalenoé 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 stad{d

Ethical Consideration: Institutional Ethical Committee approval, from Jéadal
Nehru Medical College, Belagavi, was obtained leftine start of the study.

Informed written consent was obtained from the pisie
Sour ce of Funding: None declared

Conflict of Interest: None declared

Study procedure: After obtaining ethical clearance, Informed written @mrtswas

taken from the guardian prior to enrolment into gtedy. All inborn neonates<28
days with suspected sepsis were included in owtystéll neonates with suspected
sepsis on clinical grounds undergone septic workvhigh includes Complete blood
count, CRP, Procalcitonin blood culture, urine urdt Blood cultures were collected
in Colour cult culture vials [1ml of blood takerofm peripheral vein under aseptic

precaution] on the day of admission.
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Neonates who showed candida growth in their bladtuee, were included in
our study.Simultaneously, urine samples were taken undertiasppecaution by
catheterization and were sent to lab for routingroscopy, culture and sensitivity
and lumbar puncture was performed under asepsisC&# samples were sent for
Routine, Cytology , biochemistry and culture. Ndesareceived treatment as per
NICU protocol or based on culture sensitivity repard neonates with positive blood
culture for candidal growthanti-fungal were congdutill cultures are negative.For
neonates with fungal sepsis repeat cultures weate db21 days and if required repeat
cultures were done at 28 days. Enrolled neonates Wdlowed till discharge or

death.

We collected the data regarding maternal risk factor sepsis, mode of
delivery, vaginal candidal colonization, neonatek factors like preterm, low birth
weight, Meconium aspiration syndrome, persisgaitnonary hypertension of new-
born, intraventricular haemorrhage, necrotizingesotolitis, respiratory distress
syndrome, interventional procedures like naso-gasibe, Long line insertion, total
parenteral nutrition, days on mechanical ventati duration of hospitalization, any
use of steroids , antibiotics and H2 block&ata regarding clinical outcome of
neonates with fungal sepsis, fungal organism issland anti-fungal sensitivity
pattern were also collected. For neonates withdliegpsis repeat cultures were done

at 21 days and if required repeat cultures were @28 days.
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The following image represents the Paediatric celtial,

Figure 1.Paediatric culturevial

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

Statistical M ethods:

. Descriptive Statigtics:

1. Numerical variables like Age, CBC values, Biochemhigalues, etc., are
represented in mean, SD, median, and mode. Histgrare used
wherever necessary.

2. Categorical variables like gender, Blood culturel @ensitivity, etc., are
represented in frequencies and percentages. Pitscivad bar diagrams

are used as appropriate.
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3. Data was entered in MS excel sheet and analysed) \®PSS software

version 16.

Il. Inferential Statistics:

1

When a Categorical Variable is compared with thespnce of fungal
sepsis, the variables are represented in both ldgstaand bar diagrams.
For test of significance chi-square test is used.

When a Numerical variable is compared with the gmes of fungal

sepsis, independent t test is used.

P-values less than 0.05 were considered statigtgighificant.
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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 we@sducted at KLES
Dr. Prabhakar Kore hospital. All newborns with maovungal sepsis were studied till

their discharge or death.

We collected data regarding gender, gestational bigh weight, mode of
delivery, maternal risk factors, neonatal risk dastat birth and during their stay in
NICU, duration of interventions and assessed bimib&l and hematological
parameters. Also, data regarding blood counts weltected and were compared with

onset of fungal sepsis.

Data regarding Fungal isolates, trend in blooducaliand sensitivity pattern
were compared. All these risk factors, blood pataense interventions were compared
with outcome. The data obtained was tabulated Miorosoft Excel sheets and

processed using SPSS software version 16.

The study included 70 newborns with proven fungalsss over a span of 1 year.
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|. Gender

Out of 70 newborns, 39 (55.71%) were Males and43120%) were Females

Table 2.Gender

Gender Frequency Percent
Males 39 55.71

Females 31 44.29
Total 70 100.00

Figure 1.Gender

Gender

= Males = Females

Page 34



Results

II.Mode of delivery

Among 70 newborns, 42 (60%) were delivered by LS&%®i 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

Mode of delivery

= | SCS =NVD
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lll.Gestational age

Among 70 newborns, 23 (32.86%) newborns were Tent 47( 67.14%)
newborns were Preterm, of which 21 (30%) newbarese late preterm, 21 (30%)

newborns were preterm, 5 (7.14%) newborns weteeErely 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

Gestational age

= Extremely pretern= Preterm
Late preterm = Term

%
—
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IV.Gestational Birth weight

Gestational birth weight of the newborns in thelgtshowed that 26 (37.14%)
newborns were VLBW, followed by 25 (35.71%) newlormho were LBW & 3
(4.29%) newborns were Extremely LBW. 16 (22.86%\inerns 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

Figurel6.Gestational birth weight

Birth weight
Extremely LBW =LBW =VLBW = Normal

i

-
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V. Maternal risk factors in newborns with fungal sepsis

Among the mothers, 17 (24.3%) mothers had Gestltiblypertension, 9
(12.9%) mothers had Urinary tract infection (UT8)(8.6%) mothers had Gestational
diabetes mellitus (GDM), 6 mothers (8.6%) had Hpgatidism, 5 (7.14%) mothers
had Per vaginal (PV) leak more than 18 hrs, 4 ($.i%thers 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 spsis

Out of 70 newborns, 58(82.86%) newborns were adoifor respiratory
distress, 13(18.57%) newborns for Birth asphyxi@(6%4.1%) newborns were

Preterm, 54 (77.1%) newborns were LBW.

During NICU stay, 36 ( 51.43%) newborns developpdoga, 25(35.71%)
newborns had associated bacterial infection , 12@24) newborns had Necrotising
enterocolitis (NEC), 16(22.86%) newborns had neainateizures, 22(31.43%)
newborns had Disseminated intravascular coaguldid@), 21(30%) newborns had
shock, 13 (18.57%) newborns had Neonatal Multisgsteflammatory syndrome
(MIS-N), 8 (11.43) newborns had suspicion of baatemeningitis, 6(8.57%)
newborns had Meconium aspiration syndrome (MAS}).43%) newborn had

Neonatal hepatitis.

Table 7. Neonatal Risk Factors in newborns with fugal 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 ungal sepsis

Neonatal Risk Factors
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VII. Biochemical and hematological parameters in neborns with fungal sepsis

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

required random donor platelets (RDP) transfusipn3l newborns (44.3%)had

anemia requiring packed red cell ( PCV) transfusidg@ newborns(31.4%) had

deranged coagulation profile,

received frestozén plasma (FFP).

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

hypoglycemia.

Table 8. Biochemical and hematological parametersninewborns 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 parametersn newborns with fungal

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

Hematological parameters were assessed beforeat@d onset of fungal

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

rise in High- sensitivity C- reactive protein (HgEishowed a statistically significant

difference between mean scores across the newhaitmbefore and after the onset

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

leucocyte count.

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

Pair Group Mean Paired
diff. ‘t’ test
Before Fungalsepsis After Fungal sepsis 0
value
Haemoglobin 17.35 (£ 2.18) 16.06 (£ 2.9) 1.29286 0.001
Platelet 213542.86 (+ 72642.4) 66400 (£ 62201.03) 147143 0D.0
TWBC 14071.43 (+ 7880.63) 7468.57 (+ 3855.15) 6602.,86 00D.

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 & dér 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 newboreseived broad spectrum
antibiotics of mean 13.14, ranging from 3 to 30 gay53(75.71%) newborns had
received antibiotics more than 10 days, 17(24.28%)vborns had received
antibiotics less than 10 days . 68(97.14%) newbbatsreceived Intravenous fluids
including TPN of mean 11.3 ranging from 2 to 28 slag5(92.85%) newborns
required non invasive oxygen support of mean 9a%jing from 2 to 30 days,17
(24.28%) newborns were on mechanical ventilatiomefn 7.29 ranging from 2 to
25 days , 49(70%) babies had long line insertiome&n 10.45 ranging from 3 to 20
days. 17 (24.29%) newborns received steroids aepherapy of mean 3.32 for 3 to
5 days as a treatment protocol for MIS-N, 27 (38.68wborns were administered

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

Intervention Mean | S.D. | Minimum | Maximum
Frequency| Percent
Duration of Long 49 70.0
o _ 10.45| 4.01 3.0 20.0
line insertion
TPN duration 11.35| 6.79 2.0 28.0 68 97.1
Non invasive 55 78.6
9.29 | 7.09 2.0 30.0
Oxygen support
Days on 17 24.3
mechanical 7.29 | 6.28 2.0 25.0
ventilation
Days on Broad 70 100
spectrum 13.14| 6.27 3.0 30.0
antibiotics
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 culturesewsositive for fungal
growth on day 1 , 47 newborn blood cultures wessitjve for fungal growth on
day3( <72hrs), and 7 newborns blood cultures wesgtige after 72 hrs suggesting
that most of the newborns were found to have earget fungal sepsis

Table 11. Blood culture pattern timeline

Day 1 Blood | Day 3 Blood C&S | Blood C&S after

C&S 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
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XI. Tip Culture pattern

In this study, tip cultures for long line, Endatheal tube (ET), umbilical lines
were sent, of which 9 long line tip cultures an&®P tip cultures were positive for
fungal growth . None of umbilical line tip culturesowed fungal growth. 5 long line

tip cultures , 3 ET tip cultures and 1 umbilicaldiculture showed bacterial growth.

Table 12.Tip Culture pattern

Long line tip _ UAC /UVC
ET tip culture _
culture Tip culture
Fungal 9 2 0
Bacterial 5 3 1
NOGC 35 12 1

Page 49
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Figure 22.Tip Culture pattern

Tip Culture pattern
mLong line tip culture mET tip culture UAC / UVC Tip culture

[EEN
o

9

5
3

2

M - :

Fungi Bacteria

OFRLNWPAOUUIO N OO

XII.CSF Culture & sensitivity

Among the newborns with fungal sepsis, none of C8fures showed fungal

growth . 1 newborn Csf culture showed positiveldacterial 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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XIll.Fungal Isolate
Among 70 newborns, 38 (54.29%) newborns blooduceltisolated C.

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

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

4.29%) newborns for C. krusei.

Tabld.Eungal 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

Fungal Isolate

C. albicans =C. glabrata = C. krusei
= C. parapsilosi= C. tropicalis

Page 51



Results

XIV. Comparision of sensitivity of antifungal agens with the individual Fungal

species:

Out of 38 isolates of C. glabrata, 33 were seresity Caspofungin and 7 were
sensitive to Fluconazole. Out of 18 isolates oflificans, 13 were sensitive to
Caspofungin and 11 were sensitive to Fluconazolat &f 6 isolates of C.
parapsilosis, 5 were sensitive to Caspofungin. Eotropicalis, all 5 isolates were
sensitive to Caspofungin. Out of 3 C. krusei iwda 2 were sensitive to
caspofunginResistance of fungal isolate was high Amphotericin- B and

Voriconazole

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

Fungal species:

AmphotericinB Fluconazole Voriconazole | Caspofungin| Total
Fungalisolate
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 antifungalagents with the individual

Fungal species:

Comparision of sensitivity of Antifungal agents wih
the individual fungal species
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XV.Outcome of newborns with fungal sepsis.

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

Table 16.0utcome of newborns with fungal sepsis.

Outcome Frequency Percent
Death 10 14.29
Discharged 60 85.71
Total 70 100.00

Figure 25.0utcome of newborns with fungal sepsis.

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 dygématurity , followed by

Hypoxic ischemic encephalopathy (HIE) followed Imparn errors of metabolism (
IEM).

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

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 gsis.

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 tb&came of the newborns,

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

found to be associated with higher mortality in thewborns. The respective

percentages being 40% of Gestational hypertengl0f6 of maternal sepsis, 10%

each for Prolonged PV leak and UTI in mothers, ¢iothe differences were not

statistically significant

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

fungal sepsis

Outcome
Maternal Risk factors Chi sq. p value
Death Recovered
Gestational
) 4 (40%) 13 (21.7%) 0.138
Hypertension
Maternal sepsis 2(20%) 2 (3.3%) 0.087
PV Leak more than
1 (10%) 4 (6.7%) 0.403
18 hrs
UTI in mother 1 (10%) 1 (10%) 0.393
Maternal
o 0(0%) 6 (10%) 0.382
hypothyroidism
GDM 0 (0%) 6 (10%) 0.382
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Figure 27. Association of maternal risk factors wih outcome of newborns with

fungal sepsis

Association of maternal risk factors with
outcome of newborns with fungal sepsis
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XVIlI.Association of neonatal risk factors with outcome of newborns with fungal

sepsis

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

fungal sepsis

Preterm, LBW, Respiratory distress, Birth asphywere the neonatal risk factors at

birth, associated with high mortality when compat@dewborns who recovered. But

none of these were statistically significant.

Table 19. Association of neonatal risk factors atilth with outcome of newborns

with fungal sepsis

Outcome
Neonatal Risk factors at birth. Death Recovered Chsg. 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 atipth with outcome of newborns

with fungal sepsis

Association of neonatal risk factors at birth with outcome of
newborns with fungal sepsis

m Recovered m Death

Birth asphyxia H 9
Respiratory — 49
distress 9
Low Birth weight P 46
Preterm F 39

0 20 40 60

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 fard developed during NICU stay and
their association with mortality. The risk fact@ssociated with mortality which were
statistically significant were newborns with apnoR&C, neonatal seizures, bacterial
sepsis, shock, DIC, MIS-N. MAS and meningitis thiougey were seen in newborns

who died, the differences were not statisticalgngicant.
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Table 20. Association of neonatal risk factors durig NICU stay with outcome of

newborns with fungal sepsis.

Neonatal Risk factors Outcome Chi sq. p
During NICU Stay. Death Recovered value

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 dung NICU stay with outcome of

newborns with fungal sepsis.

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 pameters with outcome of

newborns with fungal sepsis.

When we compared the biochemical and hematolog@ameters with outcome, we
found that Deranged coagulation , hypoglycemia anemia were associated with
higher mortality and these findings were statidiiycasignificant. Though

hypocalcemia and thrombocytopenia were associatddmortality, the differences

were not statistically significant.

Table 21. Association of Biochemical and hematolagal parameters with

outcome of newborns with fungal sepsis

Biochemical and Outcome Chisqg. p
haematological parameters. Death Recovered value
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

Page 62




Results

Figure 30. Association of Biochemical and hematolagpl parameters with

outcome of newborns with fungal sepsis
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 dwanvith outcome, we
found that duration of mechanical ventilation méhan 6 days and non invasive
oxygen support more than 13 days , use of sterooi® than 3 days and inotropes
more than 6 days were associated with higher nityrtmhd these were statistically
significant. The longer the duration of these imgrtions were associated with higher
mortality. Duration of long line insertion, TPN ande of broad spectrum antibiotics,
though there were higher in mortality, the diffezes were not statistically

significant.

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

newborns with fungal sepsis

Outcome p value

Days of Intervention by ‘t

Death Recovered test
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(x2.12) 1.2(x0.22) 0.009
Days on ionotropes 10.2(5.34) 5.3(x4.03) 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) 0.77%
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Figure 31. Association of interventions and their dration with Outcome of

newborns with fungal sepsis

Association of interventions and their duration with Outcomeof
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XX1.Association of Fungal Isolate with the Outcomeof newborns with fungal

sepsis

Comparing the Fungal Isolate with Outcome, nondm albicans (46.48%)
were associated with higher mortality when compadoe@andida albicans (16.66%).
Of the non candida albicans , C. parapsilosis hglein proportion of mortality with

33.33% followed by C. glabrata with 13.15% .

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

fungal sepsis

Outcome
Fungal Isolate 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 Gtcome of newborns with

fungal sepsis
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Discussion

DISCUSSION

Systemic fungal infections, occurs in 5% of lowthbweight babies admitted
to NICU.(10,11) Candida species commonly causes nbab nosocomial
bloodstream infections, especially in prematurantd. The mortality is as high as
50% and the disability due to neurodevelopmentglaimment poses a significant
burden. (12,13) Hence the early identification amgpropriate empirical therapy

specific to the regional prevalence, among the-higkineonates is essential.

This is a Prospective Observational study, of hewis (<28 days old), admitted
to neonatal intensive care unit, under the KLEH BRabhakar Kore Charitable

Hospital, Department of Paediatrics, Jawaharlalrtléhedical College, Belagavi.

70 newborns with proven fungal sepsis were includettie study. We collected
data regarding gender, gestational age, birth wergbde of delivery, maternal risk
factors, neonatal risk factors at birth and durthgir stay in NICU, duration of
interventions and assessed biochemical and hergataloparameters. Also, data
regarding blood counts were collected and were @eoetpwith onset of fungal sepsis.
Data regarding Fungal isolates, trend in blooduraltand sensitivity pattern were
compared. All these risk factors, blood parameiateyventions were compared with
outcome The data obtained was tabulated into MaftdExcel sheets and processed

using software version 2.3.0.

Gender: We studied 70 newborns with fungal sepsis admittetICU, our study
showed a higher number of male newborns (55.71%)nbafungal sepsis than

female newborns(44.29%).
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Meng Qi Zhang et al, in their review, studied the Sex- and Gender-Depat
Differences in clinical and preclinical sepsis. Yhabserved that in neonates, males
were more commonly affected, and the attributey thestulated were related to

oxidative stress and the cytokine response differd@5)

Shruti Murthy et al, did a systematic review and meta-analysis, an@robd that
male gender was a risk factor for the occurrendbeheonatal fungal sepsis in India.

(66)

Mode of delivery: In this study, 42 newborns were delivered by LS@8 28 were
delivered by vaginal delivery. When we comparedrttuale of delivery with outcome
of newborns withh fungal sepsis, the differenceseweot statistically significant

suggesting maternal transmission of fungal sepstigh delivery is unlikely.

A study conducted btduang et al, found that there was no statistically significant
association between fungal sepsis with mode oiveslithough 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 fuhgaepsis.In this study, Out of 70
newborns, 54 newborns were LBW indicating that LBSVthe risk factor for
developing fungal sepsis. High mortality (80%) wasserved with LBW, but the
differences were not statistically significant sagting us no role of birth weight in
regard of mortality due to fungal sepdisiangedlia Farmakiet al, observed that the
very low birth weight was identified as the singldependent factor associated with

the fungal infection. (18)
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In this study, majority of newborns were preter®7.0%) indicating that
preterm is the risk factor for developing funggbsis. Preterms were also associated
with  higher mortality, though the differences wemet statistically significant
suggesting prematurity as a poor predictor of nligytan newborns with fungal
sepsid Saiman et al, in their cohort study, observed that the Pretbirths were

associated with increased incidence of fungal se§8)

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

factors for predicting fungal sepsis.
Mater nal risk factorsin newbornswith fungal sepsis:

In this study,maternal risk factors observed in bem with fungal sepsis
were gestational hypertension (24.3%), UTIl in mm(E2.9%), GDM (8.6%),
Hypothyroid (8.6%),prolonged rupture of membranesf@)and maternal sepsis

(5.7%).

In a study conducted b$hruti Murthy et al, it was found that premature
rupture of membranes and maternal sepsis emergeskasctor for neonatal fungal

sepsis.

Neonatal risk factors, biochemical and haematological parameter s I nter ventions

performed in NICU in newbornswith fungal sepsis.

The neonatal risk factors play a crucial role icweence of the disease and
predicting the outcomes. In this study, we studiadous risk factors at birth and risk
factors during hospital stay in association withdal sepsis .Risk factors observed in
newborns with fungal sepsis at birth were Pretéi(%), LBW(77.1%), respiratory

distress (82.86%) and birth asphyxia (18.57%).0phospital stay, many newborns
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developed apnoea(51.4%), Bacterial sepsis (35.7%) whock, DIC(31.43%),
NEC(24.29%) Neonatal seizures (22.86%), MIS-N(18})7meningitis (11.43%),

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

Similarly, when we studied biochemical and haenugfichl parameters of
newborns with fungal sepsis 60 newborns(85.7%) Hhhabmbocytopenia,31
newborns(44.3%) had anemia,22 newborns(31.4%) kemhded coagulation profile
(p= 0.02), 46 newborns(65.7%) had hypocalcemia 28dnewborns(40.0%) had
hypoglycaemia. When we studied the interventiondopmed in NICU and their
duration in newborns with fungal sepsis, all newisoreceived broad spectrum
antibiotics like Cephalosporins, Aminoglycosidesior to the culture, 53(75.71%)
newborns had received antibiotics more than 10s,d4Y¥(24.28%) newborns had
received antibiotics less than 10 days. 68(97.1dé&g)borns had received Intravenous
fluids including TPN, 65(92.85%) newborns requiremh invasive oxygen support by
Continuos positive airway pressure (CPAP) or byahpsongs,17 (24.28%) newborns
were on mechanical ventilation, 49(70%) babiesIbad line insertion, 17 (24.29%)
newborns received steroids as pulse therapy esatrtent protocol for MIS-N, and

27 (38.6%) newborns were administered lonotropes.

In a study byNeerul Panditaet al, they observed that the Risk factors for the ntdna
fungal sepsis include factors such as the low bwkight, prematurity, broad

spectrum antibiotic usage, Mechanical ventilattotal parenteral nutrition.(59)

Yingfang Yu et al, observed that the Mechanical ventilation for mtr@n6 days,
usage of peripherally inserted central venous ¢tatheuse of third-generation

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

factors with the presence of invasive fungal intec(55)

Bashir Ahmad Charoo et al, where they observed that the major complications
associated with fungal illness in neonates weraddo be respiratory distress, shock,
Necrotizing enterocolitis and disseminated intrauwtey coagulation, and

thrombocytopenia.(58)

Comparision of blood Counts before & after onset of fungal sepsis. When we
compared the blood counts before and after onséingfal sepsis as a parameter to
suspect the fungal sepsis, we found that drop @mdobin,platelet count, TWBC
and sudden rise in Hscrp was significantly assediatith occurrence of fungal sepsis
and these predictors were statistically significaktence, parameters like
haemoglobin,platelets, TWBC and Hscrp could beduse predictors for onset of

fungal sepsis in newborns.

A study conducted in India bZharoo, et al regarding systemic candida
infection majority of preterm neonates with fungadepsis 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 futiyal sepsis, of which, 16 fungal
isolates were on day 1, 47 on day 3 and 7 aftehrg2suggesting, 77% of the

newborns were found to have late onset fungal sepsi

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

fungal growth after 72 hrs of life.
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Discussion

A study conducted b. 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 albicémesng the most common cause in
developed countries, non-albicans were common weldping countries. In this

study , majority of our newborns with fungal seps@ated C. non albicans (74.29%)

of which C. glabrata(73%) was common , followed®yalbicans (25.71%).

Yingfang Yu et al, observed that the Candida parapsilosis was enblat majority
(33.3%) of the neonates.(EB)angelia Farmakiet al, observed that the Candida non
albicans was isolated in majority (42%) of the reten. (18). These observations

suggest that C. non albicans is an emerging funézdtion in the NICU'’s.

In this study, we compared the sensitivity of amigal agents with the
individual fungal species. The antifungal agentschs as Amphotericin-B,
Fluconazole, Voriconazole and Caspofungin wereistudOur study showed higher
sensitivity to Caspofungin and Fluconazole as S8ates and 29 isolates were
sensitive to Caspofungin and Fluconazole respdgtittigh resistance was observed
with Amphotericin —B and voriconazole. Resistanee routine antfungals like
Amphotericin- B and azole groups is an emergindplem 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. ndicahs
isolates (16 out of 32). However, a study condudtetertiary care center in North
India showed flucanazole resistance of 33 % in €.atbicans and 43% in C.

albicans.
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Discussion

Hence, from these observations, we recommend ltiairfazole should be the
first line of antifungal to be used empirically mewborns having risk factors for
fungal sepsis and subsequently use of other angafudrugs should be based on

culture & sensitivity reports.

Outcome of newbornswith fungal sepsis: The main outcome studied was mortality.
In our study, we found that mortality rate was ®4@2as 10 out of 70 newborns with

fungal sepsis died.

The mortality rate in different studies rangesasetn 10% to 60%Jyotsna
Agarwal et al, observed that the Crude mortality among the ntesnlaaving fungal
sepsis was 52.6%.(43aynia E. Ballot et al, in their study showed a mortality rate
neonatal fungal blood stream infections was 45.8%Rita Silva et al, observed that
the Mortality rate among the 15 cases of neonatafidl sepsis was 46.7% (n =

7).(60)

Cause of death in newbornswith fungal sepsis: In our study, Preterm(80%) was the
most common cause of death in newborns with fuegpkis followed by HIE(10%)
and IEM(10%). This is similar to the study findingsthe Bashir Ahmad Char ooet

al, where they observed that the Mortality rate igittlstudy was found to be due to

Prematurity, LBW and associated bacterial sepd¥.(5

Association of Maternal and neonatal risk factors, biochemical and
haematological parameters, Interventions performed in NICU with
mor tality/outcome of newborns with fungal sepsis: In this study, we analysed the

risk factors associated with mortality.
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Discussion

When we analysed maternal risk factors with mdstakve found that higher
mortality was associated with Gestational Hypeitang p= 0.138), Maternal sepsis
(p=0.087), prolonged rupture of membranes(p= 0.408) Urinary tract infection(p=
0.393). however the differences were not statibyisagnificant. Hence, maternal risk
factors observed in our study were poor predictdrsnortality in newborns with

fungal sepsis.

Similarly, neonatal risk factors associated witlgh@r mortality at birth were
Preterm births (p= 0.201),Low Birth weight(p= 0.31&spiratory distress(p=0.322)
and birth asphyxia (p= 0.065) .Though they wereeaiased with higher mortality ,

differences were not stastistically significant.

When we compared biochemical and haematologicanpeters with mortality,
statistically significant parameters associatedhwhigh mortality were deranged
coagulation profile(p= 0.001) , hypoglycemia (p834) and anemia (p= 0.002) were
statistically significant parameters , associatedhwhigh mortality. Though
hypocalcemia(p= 0.067) and thrombocytopenia (p9)wlere associated with higher
mortality, the differences were not statisticallignéficant. Hence, presence of
hypoglycemia, anemia, deranged coagulation prafile predict higher mortality in
newborns with fungal sepsis. Similarly when we caneg the interventions and their
duration, we observed invasive ventilation for mtran 7 days (p= 0.001), use of
steroids(p=0.009) and ionotropes (p= 0.001) foranthan 3 days and 6 days
respectively ,were associated with increased nigyrial newborns with fungal sepsis

which were statistically significant.
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Discussion

Hence in our study complications like apnoea, NE@pnatal seizures,
associated bacterial sepsis with shock , DIC , MI&nd presence of hypoglycemia,
anemia, deranged coagulation profile and intereastilike invasive ventilation, use
of steroids and ionotropes were important predéctafr mortality in newborns with

fungal sepsis.

One such study conducted in India which is a probge observational study
regarding epidemiology, clinical spectrum and ouotes of fungal sepsis in
neonates in neonatal intensive care unit, don¥umyus et al observed that VLBW
and mechanical ventilation were significant riskctbrs and important predictors of

mortality with fungal sepsis in

NICU.(71)

Kheya Ghosh Uttam et al, observed that the preterm, Idwrth weight, need for
mechanicalentilation, parenteraiutrition, and use of broad-spectrum antibiotics
play a significant role as risk factors in morbydiind mortality associated with fungal

sepsis. (56)

Daynia E. Ballot et al, showed Mortality due to neonatal fungal bloodeain
infections was significantly associated with lowrtlvi weight (P= 0.046) and

necrotizing enterocolitis (P= 0.034).(53)

Association of Fungal Isolate with the Outcome of newborns with fungal
sepsisiIn this study, C. non albicans was associated Wigfln mortality, of which
Candida parapsilosis had higher proportion of deatlith 33.33%(6 out of 70)
followed by Candida glabarta (13.15%). We did abserve deaths in c. tropicalis

and C. krusei infections.
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Discussion

The findings of our study are similar to the stuthne byDeepak joyal et al
who showed a mortality of 34.85% (46 out of 132¢ do C. non albican¥ingfang
Yu et al, observed that the Candida parapsilosis (15 0460f33.3%) was associated
with significantly higher mortality which was sirail to our study.(55) However,, in a
study conducted b¥heya Ghosh Uttam et al, they observed that the Candida
tropicalis (34 out of 79; 42.3%)infections were aasated with significantly higher
mortality. These observations suggest that C. tioicamns fungal sepsis in newborns
is associated with higher mortality. However thenbers being small further studies

were required to emphasize these observations
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Limitations

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
clinica prediction model. This will aso 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.
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Conclusion

CONCLUSION

» Thisis 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 sepsiswith 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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Conclusion

> 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 sepsisin 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, MISN. 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

SUMMARY

Gender: Among the newborns, 39 (55.71%) newborns were $aed 31
newborns (44.29%) were Females.

Mode of delivery: Among the newborns, 42 (60%) newborns delivered®gS
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 aBd4.29%) newborns
were Extremely LBW.

Gestational age: Among the newborns, 23 (32.86%) newborns were Term
followed by 21 (30%) newborns were Preterm and .34%) newborns were
Extremely preterm.

Maternal Risk Factors: In this study, maternal risk factors observed in
newborns with fungal sepsis were gestational hgpsion (24.3%), UTI in
mothers (12.9%), GDM (8.6%), Hypothyroid (8.6%),0lpnged 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%gpiratory 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%) vabiock , 22 had
DIC(31.43%), 18 had NEC(24.29%) 16 had Neonatauses(22.86%) 13 had
MIS-N(18.57%), 8 had meningitis(11.43%),6 had MAS{®%6) and lnewborn

had neonatal hepatatis(1.43%).
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Summary

» Comparision of blood Counts before & after onset of fungal sepsis: Drop in
Haemoglobin(p=0.001), platelet count(p=0.001), TWB€D.001) and sudden
rise in Hscrp (p=0.001) was significantly assodatéth occurrence of fungal
sepsis.

> Intervention and their duration : the interventions performed in NICU and
their duration in newborns with fungal sepsis wallenewborns received broad
spectrum . 68(97.14%) newborns had received Intrave fluids including TPN
, 65(92.85%) newborns required non invasive oxygepport,17 (24.28%)
newborns were on mechanical ventilation, 49(70%bidsm had long line
insertion, 17 (24.29%) newborns received steromtsMIS-N, and 27 (38.6%)
newborns were administered lonotropes.

» Blood culture pattern: In the study, late onset sepsis was observed jaritya
(54 out of 70; 77.1% )

» Fungal Isolate: Majority of our newborns isolated C. non albicgiig.29%)
followed by C. albicans (25.71%). C. glabrata 288%) 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 FluconaZdle4%) with high resistance
was observed with Amphotericin —B (91.4%) and \am&zole (80%) was
observed in our study.

» Outcome: Among the 70 newborns, 60 (85.71%) newborns weselarged and
10 (14.29%) newborns died.

» Cause of death: Among the 70 newborns, 8(80%) newborns were premat

followed by HIE (10%) followed by 1EM (10%).
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Summary

» Association of factors with mortality/outcome of newborns with fungal
sepsis:

o The maternal risk factors associated with mortalitgre Gestational
Hypertension, Maternal sepsis, prolonged rupture n@mbranes and
Urinary tract infection, though not statisticaligsificant.

o The Neonatal risk factors at birth associated vhiggher mortality were
preterm, Low Birth weight, respiratory distress dnidh asphyxia , though
not statistically significant.

o Neonatal complications that developed during hasptay which were
significantly associated with higher mortality weapnoea, NEC, neonatal
seizures, bacterial sepsis with shock,, MIS-N, i@ 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 associatield 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 insextio fluids,
non-invasive Oxygen support and use of broad spectantibiotics were
associated with higher mortality, though the ddfezes were not statistically
significant. The mean duration of mechanical fatiin more than 6 days, use
of steroids and ionotropes for more than 3 daysb @Guwlays respectively, were
significantly associated with higher mortality arnttie differences were

statistically significant.
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Summary

» Association of Fungal Isolate with the Outcome of newborns with fungal
sepsis @ In this study, C. non albicans was associated wigih mortality. Of
which, Candida parapsilosis had higher proportidndeaths with 33.33%

followed by Candida glabarta (13.15%).
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Annexures

ANNEXURE - | -

CONSENT FOR PARTICIPATION IN RESEARCH

“Correlation of Risk Factors associated with Fungakepsis in Neonates admitted

to Neonatal Intensive Care Unit — One year hospitdbased observational study

Principal Investigator: - Dr.

Co-investiator : - Dr.

You have been asked to involve your child in th&l ssudy to be conducted at
neonatal care unit of Department of paediatrics K&+ Dr. Prabhakar Kore
Charitable Hospital, Belagavi by Dr. PGdeti in department of

paediatrics at Jawaharlal Nehru medical collegéadzeyi.

Purpose of the study:Participation of your baby will help us to asselss tisk

factors associated with fungal sepsis and the rieedhe use of appropriate anti
fungal medication. You are free to discontinue plagticipation in the study at any
time for any reasons and you will not be paid aiynbursement for participation in
the research. Hence involving your child in thedgtis your Voluntary decision,
whether or not to participate will not affect yoourrent or future relationship with

KLEs Dr. Prabhakar Kore Hospital & Medical reseatcehntre, Belagavi.

Risk and benefits:There are no risks involved.

Use of photography/ldentifying details Any photography or identification details
will be disclosed only with your permission.
Storage of sample:The samples collected will be sent to the laboyator further

processing.
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Privacy and Confidentiality: The only people who will know that you are a reskar
participant are member of the research team. Narrmdtion about you or provided
by you, during research will be disclosed to otherthout your written consent.
When the results of the research are publishedsoussed in the conferences, no
information will be disclosed that would reveal youentity. Any information
obtained in connections with this study and that be identified with you remain

confidential and will be disclosed only with yowrmission.

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 aese participation you may contact

DR.

PRINCIPAL,

PROFESSOR

DEPARTMENT OF PAEDIATRICS,
JNMC, Belagavi-590010

Phone No.

If you have any questions about your rights oraede participation you may contact
DR. HARSHA HEGDE

Chairperson, JINMC

IEC & Scientist D

ICMR, National Institute of Traditional Medicine

Belagavi.

Phone no. 9480422506.

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

records.
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STATEMENT OF CONSENT

| hereby voluntarily agree for participation of rohild name

age in this study. | understand that | haeeliberty to withdraw at any time.
My signature below indicates that | have read orehbeen told in the language |
understand, about this entire consent form inclydive risks and benefits and have

had all my questions answered. | will be given pycof 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 —IIl - PROFORMA

S.No.

PATIENT PARTICULAR'S: -

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

I.P no. MotheBkod group :-
B&bblood group :-

Address: -

Mb. /Phone No: -

Socio economic status :

LMP: - EDD: - GA: - I§A.MP)
Birth Wt:
HISTORY: -
ANTE-NATAL NATAL POST-NATAL
1% trimester Mode of delivery: - Respiratory support and
duration: -
2" trimester (indication-)
Sepsis: -
3 trimester Resuscitation
required?  Y/N Received any
H/o GDM / G-HTN /
HYPOTHYROID /UTI / PV- Cried at Blood components: -
leak
Apgar at Antibiotics: -

Anomaly scan: -
Im 5m Others: -
Others:-
Cong. Anomalies: -

Page 100




Annexures

EXAMINATION: -

Neuromuscular Maturity

| Joox e | 2G| & 25
2 I (O A o I A IO O I
=, CHECNEC SRR
ol =Y T R S Y = S = T o=
w8 -8 -8 |-8 |8 |-8

Physical Maturity

g . Superficial . Parchment,
Sticky, Gelatinous, . Cracking, Leathery,
Skin friable, red, am%mv;?,lgk' mmm pale areas; gmm cracked
transparent translucent few veins | rare veins no vessels wrinkled
Lanugo | None Sparse Abundant Thinning Baldareas | Mostly bald m;‘g
Heel-toe Score Weeks|
Plantar mm: | >50 mm, Faint Anterior trans- | Greases Creases over |[~10=1 59
surface -1 no crease red marks verse anterior % | entire sole
<40 mm: -2 crease only 5| 2
Stippled Raised 0 | 24
Barely percep-| Flat areola, Full areola,
Breast I tible | & areola, areola,
. b el 3 tible no bud mmbud | 34 mmbug | 510 mm bud 1: ;z_
. Lidsfused | Lids oper; e s | et | Bermedand vigin 15 | 30
yelEar | loosely: -1 | pinnafiet | soft, = | softbut instant b 2 | 32
el e daiovciitil slow recoil ready recoil recoil S
25 34
Scrotum flat Testes in Testes de- Testes down, | Testes pendu- 30 36
* | empty, upper canal, | scending, * |lous,
(male) smooth faimtryugse n:)’ge rugae few rugage good rugae deep rugae 35 38
Clitoris Clitoris Majora and 40 | 40
g:nmIl: mﬂs promi- pmrrlnlinenl. rlnlnenit. en min’g{la | Majora Iarg?l. gﬁo"’ﬂ'g S 5 | 2
male) ! smal minora| equally promi- | minora smal
labia flat labia minora i nant Y P minora 50 | 44
General physical Systemic examination
AF PF Back and spine R/S: -
Genitals: - Anal opening CVsS: -
Other significant: - PA: -
Temp RR HR CNS: -
Pulse CRT

day of inclusion in study)-
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S.No PROBLEMS 7| 8 9

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

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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30

S.No | PROBLEMS 21 22| 23| 24 25 26 27 28 29

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

Page 104



Annexures

DAY

10

112

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

324

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

CSF C&S
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TREATMENT

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

27128\ 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

Gestational age

Birth weight

Ventilation

Intubation

Long line insertion

Total parenteral nutrition

Duration of stay

Broad spectrum antibiotics

Broad spectrum antibiotics- antibiotics effectivgamst gram positive and gram

negative bacteria TPN- in this study, considerinty @extrose/aminoacid solution

Fungal agent isolated Blood culture Anti fungal sensitivity
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ANNEXURE-III- PHOTOGRAPHS

Figure 33.Candida species

C.glabrata

w C.krusi

4
7

C.paropsiliosis
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Figure 34.Antifungal susceptibility(DD- method)
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Figure 36.Long line
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ANNEXURE-IV- KEY TO MASTER CHART

1.Gender

2.Mode of delivery
3.Maternal sepsis

4.GDM

5.Hypothyroid
6.Gestational hypertension

7. PV >18hrs

8.UTI in mother -

9.Gestational age
10. Birth weight
11 Respiratory distress

12 Birth asphyxia

13 Apnoea -
14-NEC -

15.MAS -

16.Neonatal seizures
17.Bacterial sepsis
18.Shock

19. Meningitis
20.MIS-N

21.DIC

22.Neonatal hepatitis

23.Hypoglycemia

Male-1, Female-0
Lscs-1, Vaginal delivery-0
YES-1, No-0
YES-1, No-0
YES-1, No-0
YES-1, No-0
YES-1, No-0
YES-1, No-0
Preterm-1, Term-0
LBW-1, Normal weight-0
YES-1, No-0
YES-1, No-0
YES-1, No-0
YES-1, No-0
YES-1, No-0
YES-1, No-0
YES-1, No-0
YES-1, No-0
YES-1, No-0
YES-1, No-0
YES-1, No-0
YES-1, No-0

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.lonotropes - YES-1, No-0

35.Anti fungal sensitivity - Resistant-R, Sensitive-S
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b/o Ashwini sanjeev

b/o Uma manjunath
b/o Devakka bharatesh

b/o Meenaz twin -1

b/o Pratiksha

b/o Deepali
b/o Ruksar
b/o Shanta patil

b/o Smita

b/o Sukanya
b/o vidyashree

b/o Renuka milind twin-1

b/o Tashiya
b/o Zulekha

b/o savita
b/o Akshata twin-1

b/o Akshatatwin-2

b/o Pooja nivruti

b/o Deepa. T

b/o Gufran
b/o Deepa basavalingayya

b/o Roshini. P

b/o Lakshmi narayan

b/o Veena .k

b/o Radha
b/o Mahadevi twin-1

b/0 Ganga twin-2

b/0 Manisha
b/o Shilpa. W

b/o Sushma
b/o Veena.M

b/o Rajashree

b/o sangeeta

b/o Kaveri twin-2

b/o shobha
b/o shilpatwin-1

b/o shilpatwin-2
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b/o Saraswati. G
b/o Shilpa. W twin-1

b/o Nirmala. M

b/o Rashi
b/o Sheetal. G

b/o manjula
b/o preetika

b/o Goura. B triplet-3

b/o Rukmini. H
b/o shailatriplet -3

b/o laxmi umesh
b/o Ratna. Y twin-1

b/o Shobha. K
b/o Sarika. K

b/o Sujata
b/o Pushpa twin-2

b/o Deepa. G
b/o Renuka. P

b/o Rjeswari. K

b/o Dinar. S
b/o Pooja. M twin-2

b/o Zeba. M
b/o Mayuri. T

b/o Radhika .H twin-1

b/o Renuka. A
b/o Vijaya akshmi. M

b/o RukaiyyaT
b/o Suprita. H

b/o Tasmiya. H
b/o Mahemuda. A

b/o Sneha rani
b/o Mahadevi twin-2
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1092346
1092963
1098427
1111691
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3 | 1034219 blo Ashwini sanjeev NOGC Cglabrata NOGC 0 0 0 156 | 156 | 206000 | 52000 | 12,700 | 4000 | 26 | 8 |60|11| 04 | 473 NOGC Normal | NOGC| Cglabrata | Discharged
1 | 1034467 b/o Uma manjunath NOGC C. albicans CONS 0 NOGC 0 0 206 | 209 | 82000 | 8000 | 25200 | 5800 | 44 | 64 |48[25| 165 | 25 NOGC Deranged | NOGC |  C.albicans | Discharged
2 | 1035093 blo Devakka bharatesh NOGC Cglabrata NOGC 0 0 0 0 159 | 189 | 2,22,000 | 150,000 | 31,000 | 10300 | 30 | 71 |58|15| 02 | 46 NOGC Normal | NOGC| Cglabrata | Discharged
4 | 1037083 blo Meenaz twin -1 Cglabrata C. albicans NOGC 0 0 0 0 146 | 141 | 376000 | 155000 | 17,500 | 6200 | 65 | 71 |28|20| 01 | 13 NOGC Normal | NOGC | C.albicans | Discharged
5 | 1040330 blo Pratiksha CONS Cglabrata NOGC 0 0 0 0 164 | 158 | 30000 | 1532000 | 16000 | 3200 | 68 | 54 |26(32| 04 | 34 NOGC Normal | NOGC| Cglabrata | Discharged
6 | 1041263 b/o Deepali NOGC Cglabrata 0 0 0 0 0 20 | 216 | 1,13000 | 1,38000 | 10,000 | 9400 | 74 | 60 |21[35| 02 | 84 NOGC Normal | NOGC| Cglabrata | Discharged
7 | 1041642 blo Ruksar NOGC Cglabrata 0 0 0 0 0 146 | 135 | 200000 | 240,000 | 24600 | 16900 | 67 | 55 |23(33| 0.1 5 NOGC Normal | NOGC| Cglabrata | Discharged
8 | 1046736 b/o Shanta patil C. krusei Ciropicdis NOGC 0 NOGC 0 0 17.2 | 194 | 236000 | 75000 | 7,300 | 6600 | 37 | 70 |52(22| 04 | 102 NOGC Normal | NOGC | C.tropicais | Discharged
9 | 1049651 blo Smita NOGC NOGC Cglabrata NOGC 0 0 0 197 | 16 | 260000 | 22000 | 21500 | 15200 | 74 | 32 |22|58| 04 | 76 NOGC Normal | NOGC |  C.glabrata Disharged
10 | 1051240 blo Sukanya NOGC Cglabrata Klebsiella NOGC NOGC 0 0 201 | 157 | 82000 | 48000 | 5500 | 3900 | 69 | 22 |28[65| 02 | 14 NOGC Normal | NOGC| Cglabrata | Discharged
13 | 1051283 blo vidyashree NOGC Cglabrata NOGC 0 C.glabrata 0 0 151 | 187 | 1,73000 | 95000 | 12,700 | 3900 | 67 | 44 |19|46| 02 | 164 NOGC Normal | NOGC| Cglabrata | Discharged
17 | 1051368 |  blo Renukamilind twin-1 NOGC Cglabrata 0 NOGC Candida 0 0 184 | 165 | 200000 | 48000 | 16000 | 8600 | 64 | 72 |26|28| 04 5 NOGC Normal | NOGC| Cglabrata | Discharged
12 | 1051621 blo Tashiya NOGC C. albicans CONS NOGC Candida NOGC 0 15 | 147 | 200000 | 14000 | 7400 | 5000 | 56 | 52 |37[34| 05 | 09 NOGC Normal | NOGC | C.albicans | Discharged
11 | 1051622 blo Zulekha NOGC C. albicans NOGC 0 0 ] 0 172 | 16 | 282000 | 1,12000 | 8200 | 4200 | 49 | 53 |46|32| 03 9 NOGC Normal | NOGC | C.albicans | Discharged
14 | 1052129 blo savita NOGC NOGC NOGC 0 NOGC ] 0 198 | 147 | 202000 | 111,000 | 8400 | 8900 | 67 | 45 |24|43| 06 | 113 NOGC Normal | NOGC | C.parapsilosis | Discharged
15 | 1052567 blo Akshatatwin-1 NOGC Cglabrata 0 NOGC NOGC 0 0 166 | 154 | 1,18000 | 22,000 | 12,800 | 4600 | 46 | 38 |34|62| 06 | 09 NOGC Normal | NOGC| Cglabrata | Discharged
66 | 1052567 blo Akshatatwin-2 Cglabrata C. albicans 0 0 0 0 0 128 | 125 | 311,000 | 318000 | 22,000 | 13900 | 55 | 71 |38|23| 06 | 14 NOGC Normal | NOGC | C.albicans | Discharged
16 | 1052675 | bloLakshmi mallesh twin-1 NOGC C. krusei NOGC 0 0 0 0 19.2 | 187 | 280,000 | 155000 | 12,000 | 7,000 | 78 | 60 |14(32| 13 | 66 NOGC Normal | NOGC | C.krusei Discharged
21 | 1053401 blo Pocjanivruti NOGC Cglabrata NOGC 0 NOGC 0 0 17.8 | 17.7 | 237,000 | 26000 | 11,500 | 13,700 | 64 | 33 |26|57| 04 | 14 NOGC Normal | NOGC| Cglabrata | Discharged
70 | 1054175 blo Deepa. T Cglabrata C. albicans NOGC 0 0 ] 0 151 | 139 | 416000 | 89,000 | 6000 | 3800 | 49 | 57 |44|42| 06 4 NOGC Normal | NOGC | C.albicans | Discharged
20 | 1054177 blo Gufran NOGC Cglabrata 0 0 NOGC 0 0 121 | 127 | 465000 | 241,000 | 9,700 | 5000 | 60 | 69 |36|24| 06 6 NOGC Normal | NOGC| Cglabrata | Discharged
19 | 1054181 |  bloDeepabasavdingayya Klebsiella Cglabrata 0 0 Cglabrata 0 0 17.2 | 157 | 126000 | 4000 | 11,800 | 9700 | 37 | 22 |57|74| 01 | 25 NOGC Normal | NOGC| Cglabrata | Discharged
65 | 1054925 b/o Roshini. P C.glabrata C. albicans NOGC 0 0 0 0 184 | 16 | 1,95000 | 1,0,000 | 16300 | 13000 | 68 | 65 |21|23| 03 | 12 NOGC Normal | NOGC | C.albicans | Discharged
23 | 1055136 b/o Lakshmi narayan NOGC Cglabrata CONS 0 0 0 0 208 | 185 | 262,000 | 1,09000 | 17,700 | 12300 | 66 | 68 |23|28| 04 | 122 NOGC Normal | NOGC| Cglabrata | Discharged
18 | 1055496 blo Veena k NOGC Cabicans NOGC 0 0 0 0 175 | 197 | 1,18000 | 75000 | 10800 | 7,400 | 51 | 60 |38(36| 02 | 11 NOGC Normal | NOGC | C.albicans | Discharged
22 | 1055837 b/o Radha C. albicans Cglabrata NOGC 0 NOGC ] 0 169 | 196 | 229,000 | 1,23000 | 13100 | 2200 | 41 | 47 |50|47| 06 5 NOGC Normal | NOGC| Cglabrata | Discharged
24 | 1056312 b/o Mahadevi twin-1 NOGC C. tropicalis NOGC 0 NOGC 0 0 169 | 181 | 1,77,000 | 15000 | 10,900 | 9500 | 38 | 90 |54| 6| 19 | 46 NOGC Normal | NOGC | C.tropicais | Discharged
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27 | 1056458 b/0 Gangatwin-2 NOGC C. parapsilosis NOGC 0 NOGC 0 0 136 | 141 | 1,99,000 8,000 31,000 | 15,400 | 46 48 |40|33| 06 14 NOGC Normal NOGC | C.paapsilosis | Discharged
26 | 1056599 b/0 Manisha NOGC C. abicans Staphylococcus NOGC 0 0 0 206 | 20.9 82,000 8,000 25,200 | 5,800 44 64 | 48|25 02 186 NOGC Normal | NOGC C. abicans Discharged
61 | 1056620 b/o Shilpa W C. tropicalis C.glabrata 0 NOGC NOGC NOGC 0 191 | 169 | 1,58,000 22,000 26,400 | 4,000 30 76 |40|30| 08 6 NOGC Norma | NOGC C.glabrata Discharged
28 | 1057060 b/o Sushma NOGC C.glabrata 0 NOGC NOGC 0 0 163 | 115 | 1,73,000 80,000 5,600 | 5,500 42 87 |48| 8 12 100 NOGC Norma | 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| 06 175 NOGC Normal NOGC C.glabrata Discharged
29 | 1057874 b/o Rajashree NOGC C. albicans 0 NOGC 0 0 0 166 | 16.9 | 1,82,000 14,000 15,400 | 8,300 46 46 | 48|45| 02 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 0 205 | 20.1 | 1,89,000 41,000 8,200 | 8,300 58 79 |32|11| 09 522 NOGC Norma | NOGC C.glabrata Discharged
34 | 1059034 b/o shobha NOGC NOGC C. parapsilosis NOGC NOGC 0 0 169 | 157 | 2,19,000 11,000 8,600 | 3,900 37 50 |56|45| 02 79 NOGC Normal | NOGC | C.paapsilosis | Discharged
31 | 1060565 b/o shilpatwin-1 NOGC NOGC C.glabrata NOGC NOGC 0 0 139 | 126 | 243,000 82,000 14,100 | 8,700 29 51 |58|37| 06 8 NOGC Norma | NOGC C.glabrata Discharged
32 | 1060566 b/o shilpatwin-2 NOGC NOGC C.glabrata NOGC NOGC 0 0 19.7 | 204 | 2,06,000 73,000 7,300 2,200 42 62 [51(27| 04 177 NOGC Normal NOGC C.glabrata Discharged
63 | 1062071 blo Saraswati. G C. tropicalis C.glabrata 0 0 Candida 0 0 18 17.2 | 252,000 | 1,33,000 | 12,700 | 9,300 60 75 | 29|14 07 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 | 144 | 237,000 9000 5,500 2,600 46 40 |44 |47| 04 7 NOGC Normal NOGC C.glabrata Discharged
64 | 1063308 b/o Nirmala. M C.glabrata C. tropicalis NOGC 0 NOGC 0 0 218 21 2,07,000 32,000 4,500 | 6,400 7 82 |78|15| 02 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 0 183 | 144 | 240,000 | 1,63,000 | 23,200 | 6,800 76 9 |18| 4| 01 157 NOGC Norma | 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| 04 19.8 NOGC Normal NOGC C. albicans Discharged
40 | 1064795 blo 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| 04 83 NOGC Normal NOGC C.glabrata Discharged
68 | 1064997 bl/o Goura. B triplet-3 C.glabrata C.glabrata 0 NOGC NOGC 0 0 176 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. abicans C. abicans 0 0 NOGC 0 0 184 | 129 | 1,22,000 26,000 23,200 | 15,500 | 46 35 |12|53| 08 4 NOGC Norma | NOGC C. abicans Discharged
38 | 1065523 b/o shailatriplet -3 NOGC C. tropicalis Klebsiella 0 NOGC 0 0 156 15 2,15,000 98,000 25,300 | 1,900 72 59 |20|37| 04 7 NOGC Normal | NOGC | C.tropicalis Discharged
37 | 1065726 b/o laxmi umesh NOGC NOGC C. tropicalis NOGC Acinetobacter 0 0 17.2 | 189 | 2,01,000 44,000 17,700 | 13,000 | 73 89 |23| 9| 04 48 NOGC Normal | NOGC | C.tropicalis Discharged
54 | 1074310 b/o Ratna. Y twin-1 NOGC NOGC 0 NOGC Enterococcus 0 0 159 | 155 | 3,00,000 55,000 12,700 | 9,100 26 48 | 64|37| 04 10.8 NOGC Normal NOGC C. krusei Discharged
57 | 1074324 b/o Shobha K NOGC NOGC C. albicans NOGC MRSA 0 0 186 | 132 | 1,45,000 16,000 10,200 | 12,000 28 34 |64(58| 05 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 | 1,95000 38,000 20,200 | 9,100 81 69 |[11(22| 02 14 NOGC Normal NOGC C.glabrata Discharged
41 | 1074653 blo Sujata NOGC C. krusei CONS C krusei C. krusel 0 0 206 | 19.9 | 2,26,000 28,000 6,000 | 3,400 36 46 57 (32| 01 45.2 NOGC Normal | NOGC C. krusei Discharged
42 | 1076213 b/o Pushpatwin-2 NOGC C.glabrata 0 0 NOGC 0 0 187 17 2,14,000 72,000 11,900 | 10,700 | 70 82 |22|11| 06 273 NOGC Normal | NOGC C.glabrata Death




o « A I 2| 2
) @ “» o oo 5
= o o 4] 3 ] 2 g 4 2 |z2|la| §
(%)} (%)} = n =
b b N 2 2 o 2 g |8 § 3 L § B g (8|5 2| F o ©
© © o) 3 3 3 S | = = = g S 3|8 |sglsg| 2 3 0 £ » k<4 °
g | 2 2 H H £ g s 3 s | B8] ¢ S |z |2 |5|2g|2|gl | ¢ 3 5 | ¢ 8 g
@ o 8 @ @ o @ © P 0 w I o I 2 © % [ Il Il ‘; th 4 2 3 £
- » 3 d £ z 2 5 = 2 = b=l £ 5 g |zlz| 8 2 o t 5 g I}
2 2 = 2 = i S T g T = 2 o z g |RB|%]| 2 s §) I
a a S o S I a E - O o < ° a
o 2 =3 o 2 - £ @ = NS 5 ]
o T T z 2 S z |33 2 2
= = T
47 | 1089067 bl/o Deepa. G NOGC C. albicans Klebsiella NOGC NOGC 0 0 199 | 19.6 | 2,39,000 27,000 12,700 | 11,500 39 27 52| 62| 06 6 NOGC Normal NOGC C. albicans Discharged
58 | 1091229 b/o Renuka. P C. parapsilosis | C. parapsilosis 0 0 NOGC NOGC 0 184 | 17.6 | 1,70,000 20,000 16,000 | 8,100 64 55 | 22|37 02 7 NOGC Normal | NOGC | C. parapsilosis Death
60 | 1091236 b/o Rjeswari. K C.glabrata C. abicans Klebsiella 0 0 Stapyloccocus.aureus 0 146 | 132 71,000 26,000 6,200 4200 74 62 |20|26( 10 14 NOGC Norma | NOGC C. abicans Death
55 | 1091246 b/o Dinar. S NOGC Peudomonas C. parapsilosis 0 Candida Acinetobacter 0 14.3 | 149 | 201,000 37,000 4,300 | 15300 | 23 71 | 72|20 02 84.3 NOGC Normal | NOGC | C.paapsilosis | Discharged
59 | 1092346 b/o Pooja. M twin-2 C.glabrata C.glabrata C.glabrata, CONS 0 NOGC 0 0 205 | 138 | 1,62,000 23,000 9,700 4,000 28 42 69| 54| 04 72 NOGC Normal NOGC C.glabrata Discharged
48 | 1092963 bl/o Zeba M NOGC C.glabrata C.glabrata 0 NOGC C.glabrata 0 165 | 109 | 3,03000 | 1,40,000 | 11,800 | 9,000 50 55 [44(33| 05 46.1 NOGC Normal NOGC C.glabrata Death
46 | 1098427 b/o Mayuri. T NOGC C. parapsilosis NOGC Staphylococcus 0 0 142 | 114 | 270,000 35,000 8,900 5,600 43 33 [49(55( 04 9 NOGC Normal NOGC | C. parapsilosis Death
44 | 1111691 b/o Radhika .H twin-1 NOGC Klebsiella C. abicans 0 Staphylococcus NOGC 0 18.7 | 155 | 194,000 13,000 19,700 | 7,800 82 65 | 15|24 02 1 NOGC Deranged | NOGC C. abicans Death
45 | 1111696 b/o Renuka. A NOGC C.glabrata C.glabrata 0 NOGC NOGC 0 194 | 163 | 208,000 63,000 10,200 | 3,400 50 73 |43|20( 15 146.7 NOGC Norma | NOGC C.glabrata Death
52 | 1112921 b/o Vijayalakshmi. M NOGC C. abicans 0 0 NOGC NOGC 0 216 | 185 | 232,000 11,000 6,900 | 3,500 36 55 | 58|33 02 15 NOGC Norma | NOGC C. abicans Death
43 | 1114686 blo 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| 02 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| 04 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 15 824 NOGC Normal NOGC C.glabrata Death
49 | 1119959 b/o Mahemuda. A NOGC C. abicans 0 NOGC Candida Citrobacter 0 159 | 94 | 236,000 22,000 26,300 | 6,300 38 70 |55|26| 02 154 NOGC Norma | NOGC C. abicans Discharged
69 | 1125195 b/o Sneharani C krusei C.glabrata Klebsiella Klebsiella NOGC Klebsiella 0 175 | 222 | 240,000 46,000 3,500 | 2,700 a7 73 |40|17| 01 2226 NOGC Norma | NOGC C.glabrata Death
25 b/o Mahadevi twin-2 NOGC NOGC C.glabrata Enterococci NOGC Candida C.glabrata 0 158 | 12.1 | 1,12,000 43,000 4,000 3,200 53 34 38|58| 02 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. krusel
9 R R R S C.glabrata

10 R S R S C. abicans
11 R R S S C. albicans
12 R S S S C. abicans
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. abicans
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. abicans
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. abicans
57 R R R S C.glabrata
58 R R R S C. abicans
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. krusel
63 R S R S C. albicans
64 R R R S C. abicans
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. abicans




