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ABSTRACT 
 
Background: Candida infections range from oral candidiasis to candida endophthalmitis, peritonitis and  
candidemia.  Invasive fungal disease or disseminated candidiasis is highly fatal among children. There are no studies  
done in the pediatric population to detect early candida infection to help identify those who  will benefit from early 
and prompt medical treatment. 
 
Objective: This study determined the value of Candida scoring (CS) as a predictive tool for invasive candidiasis 
among pediatric patients admitted in the  intensive care units of a tertiary referral center.  
 
Methods: This was a retrospective cross sectional study where 4184 charts of pediatric patients and admitted in 
the ICU between January 2018 to December 2020 were reviewed. Patients were scored upon admission, after 3 
days, after 1 week and weekly thereafter until discharge or demise. The scoring tool used was developed by Leon 
et al., and uses  four variables: presence of sepsis, use of total parenteral nutrition (TPN), presence of multifocal 
colonization and presence of surgery. Data collected for Candida scores were presented as frequencies and 
percentages.  
 
Results: There were 396 patients enrolled in this study and 25.7% were treated for candida infection. Majority were 
newborns where 78.7% had a CS >3, which is statistically significant, p =<0.001. Most  patients with severe 
sepsis/septic shock (85%) had a CS of >3 which is statistically significant. Among intubated patients, 84% had a 
CS of >3 and all patients on TPN had a CS of >3, both of which are significant. CS could correctly predict 64.6% 
of patients who will likely have candida infection. 
 
Conclusion: Candida scoring is a tool that can be used in patients at high risk of developing Candida infection. 
In this study, a CS of >3 can be used to predict Candida infection in the ICU.  
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INTRODUCTION 
Candidemia refers to the presence of  

Candida  species in the bloodstream. It is the fourth 
most common bloodstream infec@on seen in the 
intensive care unit (ICU) and is in fact the most 
common fungal bloodstream infec@on.1 Candidemia, 
the most common form of invasive candidiasis,   
causes high mortality rates. Candidiasis manifests 
clinically  as a mild  infec@on to invasive and  
disseminated forms. Bloodstream infec@on (BSI) due 
to Candida species (spp.) in the neonatal intensive 
care unit (NICU) is less frequent than that due to 
Gram-posi@ve or Gram-nega@ve bacteria but  has 
high morbidity and mortality rates. Newborns who 
survive frequently have long-term neurological 
impairment, including cerebral palsy, blindness, 
hearing impairment, cogni@ve deficits, and 
periventricular leukomalacia.2 

In the Philippines, candidiasis comprised 
about 80.40% of total fungal infec@ons in      2016.3 
The Philippine Pediatric Society, Inc. Registry listed 
393  cases of candida infec@on since 2015. The 
incidence of candida infec@on is increasing and 
an@fungal drug choices are  limited. Iden@fying 
pa@ents who should be started on an@fungal 
medica@ons and  appropriate @ming for ini@a@ng 
an@fungal agents to prevent drug resistance is 
important, however,  lack of feasible, rapid, and 
accurate diagnos@c tools oZen lead to delayed 
ini@a@on of an@fungal agents, and a worse prognosis.   
The goal of every intensive care unit is to provide a 
management plan from admission to discharge 
through the use of standard tools for evalua@ng 
pa@ents.  To our knowledge, there is currently no 
assessment tool being used in the Philippines and in 
our ins@tu@on, that can be u@lized to 
iden@fy  pa@ents with a high   probability of 
developing candidiasis. Leon et al.4 developed a 
scoring tool, the “Candida score”, to aid clinicians in 
iden@fying pa@ents who will benefit from early 
an@fungal treatment. This study was done on adult 
pa@ents in medical-surgical ICUs in 70 ter@ary care 
hospitals in Spain. This tool looked into four main 

variables: (1) sepsis, (2) use of total parenteral 
nutri@on (TPN), (3) mul@focal coloniza@on and (4) 
surgery.  It is cri@cal to assess the effec@veness of a 
tool to be used in the PICU and NICU  to guide 
clinicians in the  early administra@on of an@fungal 
medica@ons.  Risandy et al., used the same tool in 
pa@ents 1 month to 18 years old admiaed in the PICU 
in Yogyakarta Indonesia.  It was observed from these 
studies that pa@ents with a Candida score of >3 was 
significantly associated with candida infec@on and a 
Candida score of >3 can be used as a predictor for 
developing candida infec@on in the PICU.5 An 
external valida@on study of candida scoring systems, 
namely, that of Leon et al., Wenzel et al., and Shore 
et al. showed that the Candida score by Leon et al., 
had the best discriminatory power  for invasive 
candidiasis.6   

The objec@ve of this study is to determine the 
clinical profile of pa@ents admiaed to the ICUs 
according to the following: sex, age, mean length of 
ICU stay, reason/s for admission (surgical, medical, 
trauma), clinical condi@on at the @me of ICU 
admission (no sepsis, severe sepsis, sep@c shock), 
comorbidi@es, length of use of mechanical ven@lator, 
use of inotropes, presence of central venous access 
(e.g.umbilical catheter), use of total parenteral 
nutri@on,  dura@on of use of broad-spectrum 
an@bio@cs, blood culture report and presence of 
fungal growth and candida score.  This study also 
determined the mean candida  score of  pa@ents 
admiaed to the PICU and NICU, determine the 
propor@on of pa@ents admiaed at the ICUs with a 
mean candida  score of > 3 and determine the 
sensi@vity, specificity,  nega@ve and posi@ve 
predic@ve values of the candida scoring tool. Results 
from this study may  assist with   an@microbial 
stewardship programs and help promote ra@onal use 
of an@fungal agents while minimizing healthcare 
costs, preserving the  effec@veness of an@fungal 
agents, and op@mizing pa@ent outcomes.  
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MATERIALS AND METHODS 
Study Design 

The study was a retrospec@ve review of 
charts of pa@ents admiaed to the PICU and NICU of 
Vicente Soao Memorial Medical Center, Philippines 
for the period of January 2018 to December 2020. 

 
Methodology 

Candida scoring was done on admission, aZer 
3 days and 7 days of hospitaliza@on, and weekly 
thereaZer, to assess if the Candida Scoring by Leon, 
et al., can be u@lized as a predictor of invasive 
candidiasis in the PICU and NICU.  

The scoring tool used four main variables: (1) 
presence of sepsis (2) use of total parenteral nutri@on 
(TPN), (3) presence of mul@focal coloniza@on 
(defined as the isola@on of Candida from three or 
more samples from the same or different sites in a 
pa@ent) and (4) presence of surgery prior to PICU or 
NICU admission.  

 

 
In the Candida Score Tool by Leon et al, 

clinical sepsis was given a score of 2 if present and 0 
if absent. All other variables were given a score of 1 
if present and 0 if absent. 

 
Se=ng 

This study was conducted at the Vicente Soao 
Memorial Medical Center (VSMMC), a ter@ary 
medical center and training facility owned by the 
Philippine government, and located in Cebu City, 
Philippines. 

 
PopulaAon and Sampling Technique 
 This study included   4184 pa@ents admiaed 
at the PICU and NICU of VSMMC from   January 2018 
to December 2020. Medical records of pa@ents who 
met the inclusion criteria were reviewed which 

included (1) age 0 to 18 years old (2) admission to the 
ICU for any illness whether medical or surgical in 
nature and (3) final diagnosis of sepsis. Excluded 
were (1) post-arrest pa@ents (2) pa@ents who stayed 
at the ICU for only 24 hours and (3) pa@ents who died 
within 8 hours of PICU and NICU admission. 
 A sample size of 449 was computed using the 
web calculator based on Buderer’s formula for 
sample size calcula@on of diagnos@c accuracy studies 
as shown below. 
 
Data CollecAon Procedure  

The study commenced aZer obtaining 
approval from the Hospital Research Ethics 
Commiaee.  Data was collected by chart review 
which was done at the Records Sec@on of VSMMC. 
The data collec@on form for Candida scores was filled 
up by the researcher.     Candida Scoring was done as 
follows: 2 points was given for presence of clinical 
severe sepsis, 1 point was given for use of total 
parenteral nutri@on, 1 point was given for presence 
of candida coloniza@on in more than one site, and 1 
point was given for presence of surgery during the 
current admission. Aside from the variables used for 
Candida Scoring, addi@onal data collected were age, 
sex, comorbidi@es, use of mechanical ven@lator, use 
of inotropes, and presence of sepsis whether prior to 
or during ICU admission. The Candida score was 
taken on the day of admission, on the third day, on 
the 7th day, and weekly thereaZer un@l the 4th week 
or un@l the pa@ent’s demise. These scores were then 
recorded and mean scores were computed.  
 
Data Processing and Analysis 
Encoding and Data Cleaning Procedures  

All data collected were encoded by the 
researcher with the use of a MicrosoZ Excel 
spreadsheet. This was followed by data valida@on, 
data coding, input, and analysis with SPSS version 26.  
Data Analysis 
 Descrip@ve sta@s@cs such as mean (or median 
for non-normal data) and standard devia@on (or 
range) were used to describe con@nuous variables. 
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Categorical data were summarized and presented as 
frequencies and percentages. Associa@on of 
categorical data was determined with the use of chi-
square test of independence to determine if there 
was an associa@on between Candida score and the 
occurrence of invasive candida infec@on and all-
cause mortality. Area Under Receiver Opera@ng 
Characteris@c curve was used to determine the 
diagnos@c ability of the Candida Score in predic@ng 
sep@c shock and mortality. P values <0.05 was 
considered sta@s@cally significant. 
 
Ethical ConsideraAon 
 This study was approved by the Research 
Commiaee of the Medical Center. Data gathered 
were kept confiden@al. Only the researcher and 
sta@s@cian had access to the data and subjects were 
assigned codes and deiden@fied. 
 
RESULTS 

Only 411 pediatric admission records from 
January 1, 2018 to December 31, 2020 met the 
inclusion criteria and of these, 396 (96.4%) had 
complete demographic data and 101 or 25.7%  were  
treated for candida infec@on. Majority of pa@ents 
were newborns (88.4%), and the rest were less than 
one year old (9.6%) or older (2.%). There were more 
males (60.6%) than females (39.4%) but this was not 
sta@s@cally significant (𝑝 = .535)	with respect to the 
Candida Score. 
 
Table 1 Clinical Profile of  Pediatric Pa3ents and Candida Scores 

 

A significant number of pa@ents had 
comorbidi@es (47.2%) such as prematurity and low 
birthweight. Majority of cases were admiaed in the 
ICU for   medical reasons and among them, 35% had 
a Candida score >3. Among surgical cases, 78% had a 
Candida score of >3, which is sta@s@cally significant. 
Medical reasons for admission (95.1%) were  
Neonatal Sepsis, Pediatric Community Acquired 
Pneumonia – High Risk, and Hospital Acquired 
Pneumonia.  Surgical indica@ons comprised 4.9%.  

Table 2 shows that majority of   pa@ents in the 
PICU and NICU had no  infec@on upon ICU admission 
(60.6%). However, there were  99 (66%) pa@ents with 
severe sepsis and 38 (9.6%) pa@ents in sep@c shock 
with a CS>3.  Most pa@ents with severe sepsis and  
sep@c shock had a CS score of >3 which was 
sta@s@cally significant at p=.000.  Out of  411 
pa@ents, 35%  were on  mechanical ven@lator for 7 
days or more. Of these,  126  or 84% have a Candida 
score >3, x^2 ,p=.000 which is sta@s@cally significant. 
 
Table 2 Clinical Condi3on of  Pediatric Pa3ents at ICU 
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Only 59 (14.9%) pa@ents received inotropes, 
however 58 of these pa@ents had CS >3 which is 
sta@s@cally significant 𝑥!, (1) = 107.580, 𝑝 = .000. 
Majority of  pa@ents had no umbilical catheter,  but 
among those with umbilical catheter 47 (31.1%)  had 
a  CS >3.  

A total of 132 (33%) pa@ents were on 
parenteral nutri@on and all had a CS of >3, which is 
sta@s@cally significant 𝑝 = .000.  

 

 
 
Figure 1. Propor3on of ICU Pa3ents based on Candida Score 
 

Most pediatric pa@ents admiaed at the ICU 
had candida scores of <3 (62.12%) while 37.88% had 
candida scores>3. Mean candida score is 0.76, with 
standard devia@on of 1.0.  

 
Figure 2. ROC Curve of Candida Score  

The Receiver Opera@ng Characteris@c curve 
was used to test the sensi@vity of the candida score 
and the area under the curve (AUC) obtained was 
0.621, which is sta@s@cally significant, 𝑝 = .009, 95% 
CI [0.533, 0.710]. 

The table below shows that a cut-off score of 
3.0570  could correctly predict 64.6% of hospitalized 
pediatric pa@ents who are likely to have candida 
infec@on  with  a  41.9%  possibility of a  false posi@ve 
candida infec@on. 
 
Table 3. Coordinates of the Curve 

 
 
DISCUSSION 

Managing cri@cally ill children is  immensely 
challenging and iden@fica@on of high-risk groups that 
can benefit from @mely drug ini@a@on  is essen@al. By 
assessing the pa@ent’s candida  risk through a scoring 
system, pediatricians can an@cipate those who are 
likely to develop fungal infec@on  in  cri@cal care 
units. Earlier research done in several countries 
suggest that a Candida score ≥3 can be used to  
predict  candida infec@on in  intensive care units and 
thus  guide pediatricians with  the use of an@fungal 
medica@ons. 

Majority of  pa@ents in this study were 
newborns    and  had a Candida score >3 which is 
sta@s@cally significant (p<0.00). Presence of 
comorbidi@es amongst pa@ents however was not 
sta@s@cally significant. It was noted that the average 
length of  stay  among those with CS>3 is 14 days, 
which   was longer compared to pa@ents with CS<3. 
This  is  supported by a  previous study by Zhang et 
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al., which showed  a median length of ICU stay of ≤10 
days both in medical and surgical ICUs prior to the 
onset of Candida infec@on.7 

Majority of  cases admiaed in the ICU were 
due to medical reasons. Of  these 35% had a Candida 
score >3, and among  surgical cases 78% had a 
Candida score of >3, which is sta@s@cally significant. 
This finding is similar  to a study done by Blumberg et 
al., where majority   of SICU pa@ents had  significantly 
higher rates of Candida bloodstream infec@on 
compared to those  who did not undergo surgery.8 
Surgical pa@ents tend to stay  longer in ICUs,  with use 
of broad spectrum an@bio@cs, total parenteral 
nutri@on, and  use of central lines all of which are 
associated with increased risk for Candida infec@on.  

Most   pa@ents   have sepsis on admission, 
with 35% in sep@c shock. Of these, 92%  had a CS>3. 
It is established in many studies that  sepsis   can lead 
to  immunosuppression.  The body is unable  to ward 
off  exis@ng infec@ons which put pa@ents   at  
increased risk for acquiring hospital-acquired 
infec@ons. A study conducted by Chakrabor@ et al. in 
India9 showed that candidemia was seen in about 
10% of pa@ents  by day 7 of mechanical ven@la@on. 
Fungal invasion of the lung as documented by   
culture-posi@ve transbronchial lung biopsy 
specimens were seen in 17% of pa@ents in their 
study. Factors contribu@ng to  Candida Infec@on in 
pa@ents on prolonged ven@la@on are length of ICU 
admission, use of broad spectrum an@bio@cs and 
immunocompromised state.   

Most  pa@ents in this study were not given 
inotropes. Only 15% of  pa@ents in our study were on 
cardiac support and among those pa@ents 98% of 
them had a CS>3. 

Most  pa@ents (87.6%) have no umbilical 
catheter, only 12.4% have indwelling UVC but among 
those, 95% had a CS> 3, the  presence of which was 
associated with candida infec@on, similar to  previous 
studies. A cross sec@onal study  by Yamin et al.  in 
Malaysia from January 2006 to December 2018 
among children and adult pa@ents who  tested 
posi@ve for C. parapsilosis, showed that the presence 

of a central venous catheter is correlated with 
candida infec@on due to the ability of surface 
receptors in  candida species to adhere to the 
thrombin biofilm  on catheters.10 These biofilms can 
evade host defenses  and increase the risk for 
infec@on.  

Use of parenteral nutri@on has long been 
associated with  risk for fungal infec@on. About  33% 
of   enrolled pa@ents  received total parenteral 
nutri@on during their admission, and most  were 
neonates. All of them had a CS>3. In a case-control 
study  by Luzza@ et al. done in Italy among adult 
pa@ents, Candidemia was strongly associated with 
dura@on of total (dura@on > 7 days: OR = 20.09; 95% 
CI: 3.44–117.52) and peripheral parenteral nutri@on 
(dura@on > 7 days: OR = 26.83; 95% CI: 6.54–
110.17).11  

The receiver opera@ng characteris@c curve 
was used to test for sensi@vity  and yielded similar 
results when compared with exis@ng literature.  It 
showed that the candida score can differen@ate 
between ICU pa@ents with hospital-acquired severe 
sepsis or sep@c shock who would benefit from early 
an@fungal treatment (score > 3) and those  in  whom 
invasive candidiasis is highly improbable (score ≤ 3). 
This study found  a significant rela@onship between 
Candida score and Candida infec@on which   is most 
likely expected as the Candida score reaches 3. 

There were several limita@ons in our study. It 
focused mainly on  pediatric pa@ents aged 18 years & 
364 days and below who were admiaed to the ICU 
for any cause and cri@cal but stable at the @me of 
admission. Also, as a retrospec@ve single center 
study,  the clinical status  and  scoring of  pa@ents 
were done based on  available data in the charts.   
Due to the  above limita@ons, the real value of 
Candida scoring might be miscalculated in predic@ng 
Candida infec@on in pa@ents with a Candida score of 
3 or more. We recommend a larger popula@on with  
a  control group and a mul@center study is also 
recommended in future studies. 
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CONCLUSION  
This study determined the value of Candida 

scoring (CS) as a predic@ve tool for invasive 
candidiasis among pediatric pa@ents admiaed in the 
intensive care units of a ter@ary referral center. 
Candida scoring is a simple  tool that can be used in 
cri@cally ill pa@ents   at high risk of candida infec@on 
where it becomes  likely as the candida score reaches 
3 or more. Age,  clinical status  on admission,  use of  
mechanical ven@lator, and total parenteral nutri@on 
are  associated with candida infec@on.  
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