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Welcome to the first online issue of The PCMC 

Journal for 2019!  

If you are reading this in the PCMC website, that 

means we have finally made the migration to the 

internet.  This is in line with our commitment to 

have two (2) issues a year, for our publication to 

be indexed in the Western Pacific Region Index 

Medicus (WPRIM) which will mean wider 

exposure for the quality researches being 

conducted by our staff in PCMC. 
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FUNCTIONAL RESIDUAL CAPACITY IN HEALTHY INFANTS AGED 1-24 MONTHS  

USING THE BABY BODY PLETHYSMOGRAPHY (CAREFUSION TM) 

        
JEREMIE MARIE ABRATIQUE - DEL ROSARIO, MD, LEANNE B. SANTOS, MD, LALLAINE 

COLUMNA, MD, CERISSA CARINGAL, MD, RIGMOR R. DYGICO, RT,  LIWAYWAY ICAWAT, 

RT, JERICKSON A. BAYANI, RT, ROM PAULO MARCELINO, RT, MARY ANN F. AISON, MD 

 

ABSTRACT 

 

BACKGROUND: The only lung volume that can be measured reliably in infants is the functional 

residual capacity (FRC). Published reference values vary, thus, there is a need to determine values for 

healthy infants using the available equipment. 

 

OBJECTIVES: To determine the normal values of FRC in healthy infants using the baby body 

plethysmogram (CareFusion) and to determine the correlation between FRC and weight, length, age, and 

gender. 

 

METHODS: FRC was measured using the CareFusion MasterScreen baby body plethysmogram in 62 

healthy infants aged 1-24 months old. FRC was measured after sedation with Chloral hydrate at 50 mg/kg 

body weight. Three measurements were performed from which the mean (SD) FRC was calculated. To 

depict the change in FRC with growth, regression analysis between FRC as dependent variable and 

weight, length, and age as independent variables was done.  

 

RESULTS: Among 62 infants, mean age was 10.97 months (range=1-24 mos), mean weight was 7.93 kg 

(range=4.5-12 kg) and mean length was 71.91 cm (range=56-90 cm). Thirty-one (50%) are males and 31 

(50%) are females. Mean FRC (SD) was 24.56 ml/kg (4.41). Correlation of FRC with age was significant 

(R=0.820), as well as the weight (R=0.830) and the length (R=0.758).  There was no difference in FRC 

between males and females. 

 

CONCLUSION: The FRC values obtained in this study is 24.56 ml/kg (4.41). There is a direct 

correlation of FRC with age, weight, and length.  The result of this study was comparable to other studies 

and may be used as a reference value for healthy infants. 

  

KEY WORDS: Baby body plethysmography; Functional residual capacity; Pulmonary function test; 

Infant 

 

 

INTRODUCTION 

Measurement of lung volumes in infants 

are important for assessing growth and 

development of the lungs and for interpretation 

of volume-dependent lung function parameters. 

There are various uses of respiratory function 

tests in infancy. They are used as diagnostic aids 

to help determine the nature of the lung function 

disorder; to quantify its magnitude; to assist in 

determining prognosis or perioperative risk; to 

assess the effects of medical interventions or 

diagnostic tests; to evaluate innovative therapies 

aimed at improving prognosis, quality of life, 

and lung function; to study the natural course of 

respiratory disease; and to study the growth and 

development of the lungs and airways and 

evaluate early determinants of airway function. 

(1) 

 The only lung volume that can be 

measured reliably and routinely in infants is the 

resting end-expiratory lung volume or functional 

residual capacity (FRC). (2) It is important for 

interpreting volume-dependent pulmonary 

mechanics such as forced expiratory flows, for 

defining normal lung growth and for detecting 

hyperinflation which is a measure of dyspnea or 

disease state. Published reference data for 

neonates have been reported, approximately 23 

ml/kg when using the helium dilution technique 

and 32 ml/kg from plethysmographic 

measurements. (2) In 2001, the American 
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Thoracic Society and European Respiratory 

Society (ATS-ERS) task force published 

recommendations on the methodology and the 

equipment for infant plethysmography which 

measures infant lung volumes including FRC. 

(3)  New generation of infant body 

plethysmographs were developed, making infant 

lung function readily available. However, 

meaningful interpretation of results will still 

depend on the availability of appropriate 

reference values.  

 Reference values are a set of values 

obtained from an individual or group in a 

defined state of health. Ideally, reference values 

must be consistent and are those expected for 

individuals of the same sex, similar stature, age, 

and other characteristics. 

 Published reference values for FRC 

varied among studies on healthy infants. In fact, 

during the previous years, there has been an 

unexplained trend toward declining values for 

plethysmographic assessments of FRC. There is 

therefore an urgent need to determine normal 

values for healthy infants using the available 

equipment, and carefully observe protocols for 

data collection, analysis, and quality control. 

OBJECTIVES 

General: 

To determine the normal values of functional 

residual capacity (FRC) in healthy infants using 

the baby body plethysmogram (CareFusion) 

Specific: 

To determine the correlation between FRC and 

body weight, length, age, and gender 

 

METHODOLOGY 

This is a cross-sectional study. All healthy 

infants aged 1-24 months were included in the 

study. Infants were considered healthy if they 

fulfill the following criteria: 

1. Well nourished based on Z scores (weight 

for height below Z score 3 and above Z 

score (-2) 

2. Normal physical examination upon enrolment 

to the study.     

    

 Selection of healthy subjects were based 

on the American Thoracic Society/ European 

Respiratory Society recommendations.(17) 

Infants were excluded if they had the following: 

a) Recent upper respiratory tract infection or 

acute respiratory tract infection 3 weeks prior to 

the participation in the study; b) first degree 

family history or physician diagnosed bronchial 

asthma, allergic rhinitis,or atopy; c) Two or 

more episodes of wheezing and coughing in the 

past relieved by intake of and/or nebulization 

with B2-agonist; d) history of intake of systemic 

or inhaled steroids within two weeks; e) 

premature birth less than 37 weeks AOG, low 

birth weight (less than 1,500 g), history of 

bronchopulmonary dysplasia; f) exposure to any 

household member who smokes inside the 

house; g) infants with upper airway  obstruction; 

h) facial/oral abnormalities; i) thoracic and chest 

wall deformities; j) patients on CNS depressants 

such as opiods, benzodiazepines, or barbiturates 

which may cause excessive sedation; presence of 

other conditions supported with laboratory tests, 

imaging studies, or clinical abstracts from 

attending physicians who made the diagnosis, 

such as: k) presence of congenital anomalies 

involving any organ system; l) cardiopulmonary 

or other systemic illness such as collagen 

disease, nephropathies, or any malignancy,; m) 

neuromuscular disease such as GBS, myasthenia 

gravis, and muscular dystrophies; n) history of 

thoracic or abdominal surgery within 3 months 

prior to participation in the study. 

The sample size was calculated using 

the formula for estimation of population 

mean.  

n= (Z )
2
 (SD)

2
 

         E
2
 

 

      

Where: 

Z = 95% confidence level 

SD= Standard deviation of the variable of 

interest, that is, FRC= 3.4 

E= measure of effect= 1 

n= (1.96)
2
 (3.4)

2
 

          (1)
2
 

   = 44 
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The number of samples was computed 

using a 95% level of confidence. With an 

estimated SD of 3.4 for FRC based on reference 

(7), at least 44 subjects are needed. This sample 

size calculation was used to answer the primary 

objective which is to determine the functional 

residual capacity in healthy infants aged 1-24 

months old. 

The formula used for the specific 

objective was the formula on One Correlation 

Power Analysis. A sample size of 59 achieves 

80% power to detect a difference of 0.1 between 

the null hypothesis correlation 0f 0.80 and the 

alternative hypothesis correlation of 0.90 using a 

two-sided hypothesis test with a significance 

level of 0.0500. The sample size calculated was 

at least 59 based on the specific objective, but 62 

subjects were included in the study. 

 Subjects were selected randomly from 

Barangay PAG-ASA and AGHAM in Quezon 

City. Subjects were randomly selected from the 

list of households in the Barangay. Using odd 

numbers, the first household was selected, then 

succeeding numbers followed. 

 An informed consent was obtained by 

the principal investigator after the selected 

subjects fully understood the study. A checklist 

was used to assess the health status of each 

patient. Physical examination was done and 

anthropometric measurements were recorded. 

Infants with normal physical examination were 

then included in the study. 

 The infant was then prepared for the 

procedure. The infant‘s clothing was loosened so 

as not to restrict respiratory movements. Feeding 

was withheld according to the guidelines for 

monitoring pediatric patients who are sedated. 

Milk feeding was withheld 4-6 hours prior to the 

said procedure. (18)  Timing of measurement 

coincided with the infant‘s normal sleep/waking 

routine to minimize any need for repeat sedation.  

 Functional residual capacity (FRC) was 

measured according to the Care Fusion 

instruction manual (19) and ERS/ATS 

recommendations (6). FRC was measured during 

quiet sleep after sedation with oral chloral 

hydrate at 50 mg/kg (max dose of 100 mg/kg) 

which was administered by the principal 

investigator. Another dose of 25 mg/kg was 

given in patients who were inadequately sedated. 

Infants who do not fall asleep after the second 

dose were rescheduled after a week. Infants who 

awakened during the procedure were reassessed 

for need of resedation. A repeat half dose was 

given to infants who vomited the syrup 

immediately after administration and observed 

for recurrence of vomiting. If vomiting persists, 

the infant will be admitted for hydration and 

monitoring. 

 To avoid unnecessary and potentially 

dangerous transfer of the deeply sedated infants, 

sedation was administered at the pulmonary 

laboratory where the procedure was done. 

Rescuscitation equipments such as bag mask and 

oxygen, as well as a functioning suction 

apparatus were available and the principal 

investigator, as well as the co-investigators, or 

respiratory therapists who were all trained in 

pediatric advanced life support were present. 

The sedated infant was monitored at baseline by 

the primary investigator. Oxygen saturation and 

heart rate were monitored. Respiratory rate, 

blood pressure, and expired CO2 levels were 

also monitored at every 10-15 minutes. The 

infant‘s head position was continuously assessed 

to ensure airway patency. The sleeping infant 

was placed inside the plethysmograph and a face 

mask attached to a pneumotachograph and 

shutter was sealed around the nose and mouth. 

The seal was tested by recording at least five 

tidal breaths before occlusion to establish a 

stable end-expiratory level and then briefly 

closing the shutter at end expiration. If the seal is 

tight, flow will be zero throughout the occlusion 

and the volume recorded will return to the 

expiratory baseline after the release of the 

shutter. The mask was held in place with 

strapping to support the cheeks and reduce risk 

of shunting to the upper airways during 

occlusion. After eliminating leaks, the 

plethysmograph was closed. A minimum of 

three end-expiratory occlusions was performed 

from which the mean FRC was calculated. After 

the procedure, the infant was monitored and sent 

home once fully awake for at least 20 minutes 

and feeding. The infant‘s skin was evaluated for 

any rashes after the putty has been applied 

during the test. The infants were followed up the 

next day through a phone call for any symptoms 

such as vomiting and abdominal discomfort after 

sedation.  
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Demographic data was described using 

means and standard deviation. To depict the 

change in FRC with growth, regression analysis 

was done using the Pearson‘s Product Moment 

Coefficient of Correlation between FRC as 

dependent variable and weight, length, and age 

as independent variables. 

 Since the procedure entails quiet 

breathing, all subjects were sedated. Chloral 

hydrate has been the preferred medication for 

infant pulmonary function test. All existing 

healthy infant PFT reference data have been 

derived from studies using Chloral hydrate. It is 

an oral medication and thus avoids the need for 

an intravenous catheter. Its duration of action 

matches well with the duration of the infant 

pulmonary function test and it provides the 

appropriate level of sedation. An informed 

consent from the parents were obtained without 

coercion. Anonymity and confidentiality of the 

research correspondents were respected. The 

hospital‘s Ethics committee and Investigational 

Review Board approved the study prior to 

recruitment of subjects. There is no conflict of 

interest to disclose as to relationship with the 

distributor of the equipment. 

RESULTS  

Demographic Profile of Patients 

 There were 82 infants randomly 

recruited from Barangay PAG-ASA and 

AGHAM in Quezon City. Eighteen (n=18) 

subjects were excluded due to the following 

reasons: no consent (n=10), malnourished (n=3), 

history of recent upper respiratory tract infection 

(n=2), and failure of sedation (n=3). There were 

64 infants who completed the procedure, but 2 

were classified as outliers after the preliminary 

analysis. Sixty-two patients were then included 

in the final analysis (Figure 1). 

 Among the 62 subjects who completed 

the procedure, mean age was 10.97 months 

(range=1-24 mos), mean weight was 7.93 kg 

(range=4.5-12 kg) and mean length was 71.91 

cm (range=56-90 cm). Thirty-one (50%) are 

males and 31 (50%) are females. (see Table 1) 

 

 

 

 

 

Figure 1.  Study Population 

Functional Residual Capacity (FRC) Results 

 

 In the actual data collection, although 

the calculated sample size was at least 59, 64 

subjects were considered. From the preliminary 

assessment of the data, 2 observations were 

classified as outliers and were excluded in the 

calculation of the normal values inorder to 

produce a more stable estimate of the normal 

values. Table 1 summarizes subject details and 

results. Mean (SD) FRC was 195.89 (58.34) ml 

and mean (SD) FRC per kg body weight was 

24.56 ml/kg (4.41). 

Figure 2. Preliminary graphical description of FRC 

per kilogram body weight showing 2 outliers 

 

Figure 3. Graphical description of FRC per kilogram 

body weight after outliers have been eliminated 
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Table 1. FRC in Healthy Infants: Background Characteristics and Results 

 

Attributes Mean (sd) 

95% CI for 

Mean Range 5%ile 95%ile 

 n 

62 

    

% Male 

% Female 
50 

50 

    

 Age, mos 10.97 (6.33) (9.36, 12.58) 1 – 24 2.00 24.00 

 Weight, kg 7.93 (1.82) (7.48, 8.40) 4.5-12 5.00 11.80 

 Length, cm 71.91 (8.34) (69.79, 74.03) 56 – 90 60.00 86.85 

 Mean FRC, ml 
195.89 

(58.36) 

(181.07, 

210.71) 75.13 – 349.70 93.85 

288.36 

 Mean FRC, ml/kg 24.56 (4.41) (23.44, 25.68) 12.5 – 35.4 15.92 31.77 

 

Correlation of FRC with age was found to be significant at the 0.05 level (R=0.820), as well as 

the weight (R=0.830) and the length (R=0.758). Comparison of mean FRC ml/kg using the T-test showed 

no difference in FRC between males and females (p=0.49). (See Table 2) Significant correlation between 

FRC and age, weight, and length was reinforced when regression resulted to the equation:  

FRC= 3.9(age in months) + 15.4(wt)- 0.053(length) + k ,where k= 34.32 

 

A  B 

 

 

 

 

 

 

 

 

 

 

 

    

C 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. 

Scatter plot of FRC against A. Age B. Weight C. Length 

Solid line indicating the line of best fit of the scatter of the points 
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Table 2. FRC in Healthy Infants: Correlation with Background Characteristics 

 

Characteristics 

Mean FRC (DS subtracted), 

ml/kg 

p-value R
‡
 or Mean (sd) 

 Gender Male (n = 31) 
24.95 (4.58) 0.49

¶
 (NS) 

 Female (n = 31) 24.16 (4.27)  

 Age, mos (n = 62) 0.820 0.00
§ 

 Weight, kg (n = 62) 0.830 0.00
§ 

 Length, cm (n = 62) 0.758 0.00
§ 

   

 

ffi – Pearson‘s Product Moment Coefficient of Correlation 

¶ – using t-test for comparing means 

§ – using test for the significance of R 

 [NS] – not significant 

* - significant at the 0.05 level of significance 

** - significant at the 0.01 level of significance 

 

DISCUSSION 

 Objective measurement of pulmonary 

function in infants are very limited since this age 

group are uncooperative and usually requires 

sedation. One of the procedures that can be 

applied in this age group is the determination of 

Functional Residual Capacity (FRC) which 

requires infants to be in quiet sleep. 

 Several studies have reported values for 

Functional Residual Capacity (FRC) in healthy 

infants using plethysmography.(2,8) This is the 

first local data gathered to establish reference 

values of FRC using the recently available 

equipment at the Philippine Children‘s Medical 

Center and the first in this country. 

 To produce a reliable data,  possible 

causes of discrepancies between the reported 

values of FRC as discussed by Hulskamp et al. 

were considered.(8) Equipment protocol was 

strictly observed, including subtraction of 

compressible deadspace according to the ATS-

ERS guidelines.(3) 

 When adjusted for weight, reported 

mean (SD) FRC was 24.56 ml/kg (4.41), with a 

range from 12.5-35.4 ml/kg; 95th CI 23.44-

25.68 ml/kg. This was comparable to results 

from previous compilation of reference data. (8) 

The study by Hulskamp, however had lower 

values compared to this study which was 

reported at 19.6 ml/kg (3.4).This discrepancy 

may be partially attributed to variations in age 

with relatively few infants being studied during 

the first few months of life in this present study. 

Although Hulskamp‘s study had almost the 

same age range which is 1-21 months, the scatter 

of age groups were not reported in detail. In this 

study, the bulk of the age group falls under ages 

9-12 months. Other subject characteristics may 

be taken into consideration such as the selection 

of healthy infants.  This study recruited subjects 

from the community and represented an 

unbiased sample of healthy infants in the 

Philippines. Inclusion of infants in this study 

was based on the ATS/ERS guidelines as 

compared to the study by Hulskamp et al. where 

infants with history of wheezing were not 

excluded thus, may explain the difference in the 

values obtained. 

 According to the ATS/ERS guidelines 

on standards for infant respiratory function 

testing, dead space of the mask should be 

measured by water displacement and 50% of this 

value subtracted to take into account the space 

occupied by the infant‘s face and the putty film. 

(3) Compared to the dead space accounted for in 

the study by Hulskamp, 11.8-14.3 ml were 

subtracted from the actual FRC compared to the 
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7.5-10 ml in our study. The higher values of 

dead space subtracted in their study may explain 

the lower FRC per kg body weight reported. 

Dead space from the tubings connecting the 

pneumotachometer and mouth pressure port to 

the transducers were all accounted for in the 

recent software, thus only the dead space from 

the mask were substracted. Another factor which 

might have affected the variation in reported 

values of FRC is feeding prior to sedation. 

Although the ATS/ERS recommend that the 

infant may not be placed on NPO since tests 

tend to be more successful if the infant is fed (9), 

feeding was witheld 4-6 hours in accordance to 

the guidelines for monitoring pediatric patients 

who are sedated. (7) Previous studies have not 

mentioned withholding feeding prior to sedation. 

There is limited data that discusses the influence 

of feeding in pulmonary function tests in infants, 

but this factor may be considered. A study by 

Pitcher-Wilmott et al. (20) reported a significant 

decrease in FRC fifteen minutes after feeding.  

 Previous studies have established the 

correlation between FRC and age, weight, and 

length. Among the mentioned variables, length 

has been reported to be most correlated with 

FRC. In this study however, weight (R=0.830) 

was found to be most correlated compared to age 

(R=0.820) and length (R=0.758). Previous 

prediction equations have not included age as a 

variable, which was found to be the variable 

more correlated to FRC than length in this study.  

This study showed that as age, length, and 

weight increases, FRC also increases. Of all the 

studies of FRC in infants and preschool children, 

only those by Taussig et al. (21) and Wall et al. 

(22) have demonstrated significant differences 

due to gender where FRC in males exceeded that 

in females at any given length. 

 

CONCLUSIONS/RECOMMENDATIONS 

 The FRC values obtained in this study is 

24.56 ml/kg (4.41). There is a direct correlation 

of FRC with age, weight, and length.  The result 

of this study was comparable to other studies 

and may be used as reference value for healthy 

infants. The findings support the assumption that 

decreased values of FRC in healthy infants 

reflect technological advances and improvement 

in equipment ptotocols. 

 Although the computed sample size 

achieved 80% power, similar studies may be 

explored in the future using a larger sample size 

in order to increase the power of the study. 
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A STUDY ON THE ACCURACY OF PEN CLICK TEST AS A HEARING SCREENING 

TOOL AMONG NEWBORNS SEEN IN TWO TERTIARY GOVERNMENT 

HOSPITALS 

 
GENEVIEVE A. ABUAN, MD, AILEEN GRACE T. MEMBRERE, MD, 

 MICHAEL M.  RESURRECCION, MD 

 

ABSTRACT 

 

BACKGROUND: Hearing impairment has a great impact on the functional, social and emotional aspects 

of a child. Thus, early detection and management is crucial for optimal development of the child. The 

Newborn Hearing Screening Act was approved in the Philippines to ―institutionalize measures for 

prevention and early diagnosis of congenital hearing loss among newborns‖. A simple, accurate and 

readily available hearing screening tool is necessary in less privileged communities. 

 

OBJECTIVES: To determine the accuracy of Pen Click Test as compared to otoacoustic emission test as 

a hearing screening tool among newborns seen in two tertiary government hospitals. The accuracy of Pen 

Click Test was measured for its sensitivity, specificity, positive and negative predictive value. 

 

METHODS: The study is an experimental design consisting of three phases: Phase I is a randomized 

complete block design; Phase II involves inter-rater and intra-rater variability randomized block design 

and Phase III is a cross sectional design. The study was done in two government tertiary hospitals. The 

subjects are term newborns with both ears analyzed independently from each other. 

 

RESULTS: Phase I of the study identified Acroball retractable pen as the study stimulus based on its 

accessibility and its capability to produce high decibel. In phase II, all health workers produced a sound 

stimulus of more than 70 decibels. Majority of the health workers had no significant difference among 

each other which means there is minimal deviation from the mean. Phase III showed that pen click test 

has a high specificity of 98% and a sensitivity of 43%. Based on disease prevalence, the test showed a 

positive predictive value of 77% and negative predictive value of 93%. Kappa agreement showed 

moderate result with a Kappa coefficient of 0.54. 

 

CONCLUSION: The study showed high specificity in identifying hearing impairment and a positive 

association of Pen Click test to the standard hearing audiometer. The application of this test in the 

community may be done as a hearing screening tool. This study provides an accessible, easily 

reproducible and accurate tool for hearing screening that may be applied in communities without 

facilities.  

 

KEYWORDS: Newborn Hearing Screening, Hearing impairment, Accuracy  

 

 

INTRODUCTION 

The World Health Organization (WHO) 

reported increasing incidence of hearing 

impairment worldwide from 42 million in year 

1985 to 360 million people in year 2012. 

Approximately 32 million (9%) of which were 

children with disabling hearing impairment.
1 

 Two thirds of the population with 

hearing impairment come from Southeast Asian 

countries.
1 

The most common causes associated 

with hearing impairment were congenital 

hearing impairment, otitis media and noise 

induced hearing loss. In a study by Naeem and 

Newton, sensor-neural hearing loss was 

prevalent among Asian children with rates 

ranging from 5.09 to 9.61per 1000. The relative 

risk of having hearing impairment among Asian 

children was two to three times greater than non-

Asian children.
1 

Of these children, one to two of 

1000 newborns have hearing impairment that 

warrants observation or treatment.  

 In the Philippines approximately 1,443 

thousand persons of the 92.1 million household 



10 
The PCMC Journal, Vol. 15 No. 1 

population (1.57 percent) had disability. The 

Philippine disability survey was categorized as 

follows:  moving disability (39%); hearing 

(33%); speaking (10%); mental (10%) and 

seeing (8%).  The survey revealed that hearing 

disability ranked as second highest form of 

disability with 1.10% prevalence rate.
2 

 Hearing impairment has great impact on 

the functional, social and emotional aspects of a 

child which may include speech delay, poor 

academic performance and poor personal-social 

development. Thus, early detection and 

management is crucial for optimal development 

of the child. The National Institute of Health in 

1993 and the Joint Committee on Infant Hearing 

in 2000 recommended that the diagnosis of 

hearing impairment must be done before three 

months of age to provide early intervention 

before six months of age. This age is considered 

as the critical period for the development of 

central auditory pathway.
4 

There are various audiology tests used 

for hearing screening that is age appropriate. The 

most commonly used procedure is the 

Otoacoustic emission test (OAE) which 

measures cochlear response to stimuli. It is 

appropriate for all ages and may be done in a 

few minutes. It is independent on the sleep-wake 

status of the patient. Automated Auditory 

Brainstem Response (ABR) is another 

audiologic tool that may be used for newborns. 

This test measures auditory nerve and brainstem 

activity. The OAE and ABR tests are considered 

only as a primary screening tool since they 

cannot assess cortical sound processing. In older 

children, play audiometry and conventional 

audiometry may be done. These tests assess 

auditory perception and would require 

participation of the child
. 4 

 The universal hearing screening 

program was fully implemented. However, a 

major problem in adopting the program is the 

insufficient facilities of hearing screening tool 

such as OAE and ABR especially in developing 

countries. Various methods on improvised 

hearing screening were done among children 

using tuning fork and pen. These methods are 

easily reproducible. However, the accuracy of 

each test may vary as a hearing screening tool.  

It is important to establish a hearing screening 

tool that is simple, readily available, affordable 

and accurate. This study will answer the research 

question ―How accurate is pen click test as a 

hearing screening tool among full term 

newborns seen in two tertiary government 

hospitals? 

METHODOLOGY 

      The study is an experimental design 

consisting of three phases: randomized complete 

block design, randomized block design (inter 

and intra-rater variability) and cross-sectional 

design. The study was conducted among 

newborns seen in two tertiary government 

hospitals. 

        The study included 97 newborns, with a 

total of 194 ear subjects that underwent hearing 

screening in compliance with the Universal 

Hearing Screening Program. One hundred forty-

six ear subjects were enrolled from two tertiary 

government hospitals in Quezon City. The 

sample size was computed based on the formula 

shown in Figure 1 with a total of 194 ear 

subjects. 

Figure1. Formula to compute for the sample size  

 

STUDY PROCEDURE 

Phase I. Randomized Complete Block Design  

 Phase I of the study determined the 

variability of the pen click test.  Three different 

types of retractable pens were used as the 

experimental factor and trials as the block. Phase 

1 measured the inter-rater variability which was 

conducted by the principal investigator. Three 

types of retractable pens (Pilot Acroball, BIC 

and HBW) which are all easily accessible were 

used as the study stimulus. Three pens were 

tested per brand of pen included. The Pen click 

test was tested with a sound level meter       

(TES-1350A). The investigator produced the pen 

click stimulus thirty times at two inches distance 

from the sound level meter. The pen click 

stimulus was repeated for three trials with fifteen 

minutes interval. All sound measurements from 

n= 2 Z
2
α/2 pq       n= desired sample size 

            θ
2         

        z
2
= critical value for confidence interval 

                             α = alpha 

 p = specificity or sensitivity 

 q = 1- specificity or 1- sensitivity 
                            θ

2 
= margin of error

    
        

Thus, 

For number of cases z
2
=1.96; p= 0.71; q=0.21; θ

2 
= 0.01 

For number of controls z
2
=1.96; p= 0.95; q=0.05; θ

2 
= 0.02 
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the selected pens were recorded in decibels(dB) 

and were written in a data form (Appendix 2). 

The type of ballpen with the highest mean 

decibel was used in Phase II and Phase III of the 

study. 

Phase II. Randomized Block Design:        

Intra-rater and Inter-rater Variability  

 Phase II of the study determined the 

variability of the pen click using the type of 

ballpen with the highest mean decibel produced 

(Pilot Acroball). In Phase II, the healthcare 

worker was the experimental factor and trials as 

the block. Phase 2 measured the inter-rater and 

intra-rater variability among the health care 

workers. This phase of the study showed the 

reproducibility of the test among healthcare 

workers in the community at any given time.  

 A total of ten participants were chosen 

from the qualified healthcare workers through 

fishbowl sampling. Phase II was conducted in an 

audiology room. The health care workers clicked 

the pen thirty times at two inches distance from 

the sound level meter. Three trials were done 

with fifteen minutes interval per trial. All sound 

measurements from the selected pens were 

recorded in a data form. The difference in the 

values obtained by the health care workers were 

determined.   

Phase III. Cross Sectional Design or 

Validation study 

  Phase III was a hospital-based trial. 

Inter and intra rater variability tests were 

conducted among health care workers selected to 

do the pen click test. Three videos of an actual 

pen click test were presented to three health care 

workers to determine inter rater variability and 

one video of an actual pen click test was shown 

twice to a healthcare worker for the intra-rater 

variability. This part of the study showed the 

reliability of health workers from the two 

government institutions in arriving with a correct 

assessment.  

 The principal investigator oriented the 

parents or guardians of the newborn on the 

importance, objectives and the benefits of the 

study. A written informed consent (Appendix 1) 

was obtained from the parents or guardians prior 

to the commencement of the study. Inclusion 

criteria were all healthy newborns with normal 

otoscopic examination findings. Excluded in the 

study were preterm newborns, sick neonates and 

those with ear deformities. 

  Phase III of the study involved the pen 

click as the sound stimulus. The Acroball pen 

had the highest mean decibel and was used as 

the sound stimulus based on the results 

generated in phase I. Acroball pen is readily 

available, accessible and produced the least 

variable level of sound intensity.  A trained 

health care worker facilitated the pen click test. 

The study was done at the audiology room of 

two tertiary government hospitals.  The 

audiology room was quiet with a comfortable 

environment.  

 

           The newborns included in the study were 

on their 2
nd

 day to 30
th
 day of life. The newborns 

were in a comfortable condition prior to the 

study. A comfortable condition was described as 

asleep, in a fed state or awake but has no abrupt 

movements and is not crying. The healthcare 

worker stood on the side of the patient‘s ear to 

be examined. An ear plug was applied on the 

contralateral ear prior to the test. The same 

procedure was done to the other ear. The health 

care worker positioned the pen two inches away 

from the test ear.  Pen click test was 

administered to the newborns for three trials 

with fifteen minutes interval per trial.  The 

results of the test were recorded as "pass" if 

blinking, startling or crying was observed from 

the newborn. The test was labelled "fail" in the 

absence of the blinking, startling and crying in 

two out of three trials. The pen click test was 

recorded with a video camera. An assistant 

investigator determined or observed the reaction 

of the newborns. An assistant investigator 

unknowledgeable of the study objective 

performed an otoacoustic emission test at the 

hearing unit of the two tertiary government 

hospitals. The pens were replaced every 10 

patients. All pens used in this study were 

calibrated every two days.  

 

           Descriptive statistics were used to 

summarize the clinical characteristics of the 

patients. Frequency and proportion were used 

for nominal variables and range for ordinal 

variables. Coefficient of variation was used to 

determine inter-rater agreement. Intra-class 

coefficient was used to determine reliability of 

intra-rater agreement. Sensitivity, specificity, 

Negative Predictive Value, Positive Predictive 
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Value, and likelihood ratios were used to 

determine the diagnostic quality and accuracy of 

the Pen Click Test compared to otoacoustic 

emission test as a hearing screening tool among 

newborns in two tertiary government hospitals. 

Kappa agreement was also used to test inter-

rater reliability. 

All valid data was included in the 

analysis. Missing variables were neither replaced 

nor estimated.  Null hypothesis was rejected at 

0.05 α-level of significance. STATA 15.0 was 

used for data analysis. 

 The study protocol was submitted and 

approved by the Institutional Review Board – 

Ethics Committee of two tertiary government 

hospitals. A written informed consent was 

obtained from the parents prior to inclusion to 

the study. The primary investigator explained in 

Filipino the nature, objectives and possible risks 

of the study to the parents or guardians of the 

newborns in Filipino language. The parents or 

guardians were informed that a video of the pen 

click test was obtained during the procedure. 

Personal information of the participants was kept 

confidential. The results of the tests were 

disclosed to the parents or guardians. The babies 

with their mother were requested to stay for 

forty-five more minutes from the usual 

procedure of hearing screening. The research 

assured that no harm was inflicted to the 

participants. Throughout the procedure, the 

investigator avoided unnecessary noise, pain or 

stimuli that can disturbed the patient. 

Normothermia was always maintained . 

RESULTS 

Phase I. Randomized Complete Block Design 

 Phase I of the study determined the 

variability of the pen click test using Pilot 

Acroball, BIC and HBW. Acroball pen showed 

the highest decibel obtained from TES sound 

level meter with the mean of 79.1 decibels. In 

comparison, HBW ball pen showed the lowest 

decibel with a mean of 77.4.  

We sought to compare the intra-rater 

agreement using three pen types. In all pens, the 

intra-rater coefficient of variations was all below 

5%, which is deemed acceptable for 

repeatability testing. However, the 95% 

Confidence Interval for Coefficient of Variation 

for Acroball 2, Acroball 3, BIC 1 included 

values slightly higher than 5%. (Table 1)  

Table 1. Intra-rater and inter-rater agreement using 

three pen types in Phase 1 of the study   

 

Phase II. Inter-rater and Intra-rater 

Randomized Block Design 

          Phase II of the study measured the inter-

rater and intra-rater variability among health 

workers regardless of pen type. This phase of the 

study showed the reproducibility of the test 

among health care workers in the community.  

Table 3 outlines the 95% confidence interval of 

decibels produced by each health worker. The 

mean decibel of each health worker was within 

the 95% Confidence Interval. In most of the 

health workers, the intra-rater coefficient of 

variations were all below 5%, which is deemed 

acceptable for repeatability testing. However, 

the 95% Confidence Interval for Coefficient of 

Variation for Health Worker 6 and Health 

Worker 9 included values slightly higher than 

5%.  

In the inter-rater agreement, the 

Intraclass Coefficient (ICC) point estimate was 

at 0.543 (p = 0.031), halfway between 0 to 1, 

which indicated that neither intra-rater nor inter-

rater variation dominates. Result showed a wide 

95% CI ranges for ICC (ranging from 0.04 to 

0.87), However, the relatively low coefficients 

of variation indicated a good intra-rater 

agreement (Table 2). 
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Table 2. Intra-rater and inter-rater agreement among 

ten health workers in Phase II of the study  

Phase III. Cross Sectional Design or 

Validation study 

 A total of 97 newborns, 2 to 30 days of 

age with a mean age of 6 days was enrolled in 

this study. The male to female ratio was 1:1.3.  

A total of 194 ear subjects were tested with pen 

click test and OAE.  

The accuracy of pen click test as 

compared to OAE was determined through 

computation of the sensitivity and specificity of 

the test. Results showed that 43.48% of patients 

with hearing impairment have a positive pen 

click test. In comparison, 98.25% of patients 

without hearing impairment have a negative pen 

click test. (see Table 3) 

 

The estimation of the probability of the 

presence or absence of the disease was 

determined through the computation of the 

positive predictive value and negative predictive 

value. When pen click test shows a positive 

result, we have 76.92% probability that a 

positive result will be obtained in OAE. In 

comparison, we have 92.82% probability that the 

patient will have a negative OAE result when 

pen click test is negative. (Table 3) 

 

               A useful measure in the interpretation 

of diagnostic test is the likelihood ratio. Patients 

who are OAE positive are 24.78 times more 

likely to yield a positive pen click test compared 

to patients who are OAE negative (LR+) and are 

58% less likely to yield a negative pen click test 

result (LR-) (Table 3). Overall, the accuracy of 

the pen click test, when compared against OAE 

in screening for hearing loss, is 91.75%      

(Table 3) 

Table 3.  Diagnostic accuracy of Pen Click Test as 

compared to Otoacoustic emission test as a hearing 

screening tool among newborns in two tertiary 

government hospitals (n = 194) 

 The kappa values were interpreted 

according to the guidelines adapted from Landis 

and Koch. As shown in Table 4, Pen Click Test 

and OAE has moderate agreement based on 

Kappa Coefficient.  

Table 4. Kappa agreement (n = 194) 

DISCUSSION 

 Newborn Hearing Screening Act or 

Republic Act 9709 was approved in the 

Philippines with the purpose to ―institutionalize 

measures for prevention and early diagnosis of 

congenital hearing loss among newborns‖. 
9
 

However, the availability of an accessible and 

cost-effective tool is a major problem among 

distant communities.  

 Hearing impairment refers to hearing 

loss greater than 30 decibels among children. 

Hearing loss may be described as mild, moderate 

or severe depending on how a person can hear 

the loudness or intensity of a sound stimulus. 

Determining the proper stimulus is very 

important for a hearing screening tool as being 

presented in the Phase I of the study. Criteria for 

the hearing screening stimulus in this study 
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includes the highest decibel produced and its 

availability in the community. Acroball recorded 

the highest decibel with a mean of 79 (ranges 

from 77.6 to 83.9 decibels). A normal ear is able 

to hear at a range of 25 to 75 decibels. With the 

use of Acroball pen as the study stimulus, we are 

able to identify ear subjects that may have 

hearing impairment. Hearing impairment is 

present if the ear subject is unable to identify the 

sound stimulus greater or equal to 77 decibels.  

 The reproducibility of the study is also 

essential in finding a diagnostic test such as a 

hearing screening tool. In Phase II of the study, 

health workers were randomly selected and were 

asked to produce the sound stimulus using the 

Acroball pen obtained from Phase I. The mean 

decibels ranging from 73 to 77.9 were computed 

from the three trials done by each health worker. 

The results showed that all health workers were 

able to produce a sound stimulus of more than 

70 decibels which is a requirement in the study. 

Results in the study showed most of the health 

workers had no significant difference among 

each other which means that there is minimal 

deviation from the mean decibel. The test can be 

reproduced by most of the health care workers 

and may be applied in the community.  

 Validation study allows evaluation of an 

index test in comparison to the reference test in 

determining subjects with the target disease. 

Test validation involves the basic measure in 

quantifying a diagnostic accuracy of a test such 

as the sensitivity, specificity, positive predictive 

value, negative predictive value and likelihood 

ratios. 
10

 

 The pen click test has a high specificity 

of 98. 25%, which would indicate those ears that 

have no hearing impairment is correctly 

identified by the index test. This means that 

98.25% of ears tested without hearing 

impairment will have a negative result in pen 

click test. The sensitivity of the test measures the 

capability in identifying subjects with the 

disease.
9 

The pen click test has a sensitivity of 

43.48% which means that we would expect 

43.48% of ears tested with hearing impairment 

to have a positive pen click test result. Pen click 

test is a highly specific test which can be used as 

a screening tool to rule in patients with hearing 

impairment.  

 The positive and negative predictive 

values were also computed. The positive 

predictive value is the probability that the 

disease is truly present given a positive result is 

obtained. 
9
 The test showed a positive predictive 

value of 76.92% and negative predictive value of 

98.25%. Based on prevalence of hearing 

impairment, we would expect 76.92% of ears 

with positive results to have hearing impairment 

while 98.25% of ears with negative results to 

have no hearing impairment. Using the 2x2 

table, the accuracy of the study was computed to 

be at 91.75% which means that the results 

obtained from pen click test is close to the 

results from the standard hearing screening test 

(OAE).  

 The likelihood ratio of positive results 

tells us how well the test performs in the study 

population.
 16 

The likelihood ratio for a positive 

test in the present study is 24.78. This means 

that a child with hearing impairment is 24.78 

times more likely to have a positive result than a 

child without hearing impairment. 

 Kappa agreement showed moderate 

result with a Kappa coefficient of 0.541. This 

measures interrater variability or the consistency 

among individuals who underwent data 

collection.
14

  

 Based on the results of validity and 

association test, the Pen click test can be an 

accurate hearing screening tool in identifying ear 

subjects of newborns with high suspicion of 

hearing impairment. The test is readily available 

for communities without facilities for OAE or 

ABR as hearing screening tool. The procedure 

done in the pen click test is easily reproducible 

and health workers may be trained to standardize 

the sound stimulus. This screening may 

encourage more health workers to be involved in 

community work should this test be considered 

in the community. As a primary health care 

worker, early recognition and timely 

intervention if necessary is of outmost 

important.  

CONCLUSION AND RECOMMENDATION 

 

 The study showed high specificity of 

98.25% which signifies that Pen Click test is a 

good screening tool in ruling in patient with 

hearing impairment.  Pen click test has a 

sensitivity of 43.48%. There is a positive 
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association of Pen Click test to the standard 

hearing audiometer with a positive predictive 

value of 76.92% and negative predictive value of 

98.25% as evident in the study. Thus, a child 

with hearing impairment is 24.78 times more 

likely to have a positive result than a child 

without hearing impairment. Kappa agreement 

which measures the inter-rater variability 

showed moderate result with a Kappa coefficient 

of 0.541.  Pen click test has a high accuracy rate 

of 91.75%.  Therefore, application of this test in 

the community may be done as a hearing 

screening tool in comparison with the standard 

hearing screening tool. 

 

 This study provides an accessible and 

easily reproducible tool for hearing screening 

that may be applied in communities without 

facilities. This hearing screening tool will help in 

early recognition and intervention to prevent 

profound hearing impairment.  

 

 This study recommends involvement of 

a larger sample size and a longer study period. 

More health workers should be involved in 

phase II in assessing the reproducibility of the 

hearing screening tool. Hearing screening test 

should be implemented in all communities. 
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T. FUSILERO-PASCUAL, MD, TERESITA A. BATANES, MD 
 

ABSTRACT 

 

BACKGROUND:  The dose of Sugammadex for rescue reversal of intense neuromuscular block has not 

been studied in children.  The only recommended dose of Sugammadex in children is 2mg/kg to reverse a 

shallow block.  

 

OBJECTIVES: To assess the efficacy and safety of Sugammadex 2mg/kg and 4mg/kg as immediate 

rescue reversal of intense rocuronium-induced neuromuscular block in pediatric patients 

 

METHODS: 80 children, aged 2 to 11 years old, requiring general anesthesia were enrolled in this 

randomized prospective study.  Group 1 given Sugammadex 2mg/kg (40 subjects) while Group 2 

received Sugammadex 4mg/kg (40 subjects), at the end of the procedure if PTC=0. The Recovery Time 

was recorded (TOF ratio ≥0.9) (Primary Outcome). Discharge readiness in the PACU was assessed using 

Modified Aldrete Scale (Secondary Outcome).  Monitoring of adverse effects in the ward continued until 

24 hours postoperatively. 

 

RESULTS: There were significantly more patients in the Sugammadex 4mg/kg that had a recovery time 

of ≤2min as compared to those given Sugammadex 2mg/kg (p=0.012). There was no significant 

difference in the Aldrete score between the two groups (p=0.2776). All patients achieved a very 

satisfactory discharge score in the PACU. The adverse effects experienced by the patients in the two 

doses of Sugammadex in the PACU and up to 24 hours postoperatively were not significantly different.  

  

CONCLUSION: Sugammadex 4mg/kg can be considered safe and effective as an immediate reversal 

agent for rocuronium-induced intense neuromuscular blockade in children.    

 

RECOMMENDATION: Clinicians should identify if Sugammadex 6mg/kg, compared with 4mg/kg, 

would translate to a shorter Recovery time to a TOF ratio of 0.9.  The time from TOF ratio of 0.9 to the 

time of extubation should be measured to increase the efficacy and safety assessment of Sugammadex in 

this age group. 

 

KEYWORDS: Sugammadex, Immediate Rescue Reversal, Intense Neuromuscular Blockade 

 

 

INTRODUCTION 

The difficulty of airway management is 

usually due to either difficulty in performing 

adequate mask ventilation or in successfully 

achieving tracheal intubation
1
. Difficulty with 

endotracheal intubation may occur unexpectedly 

even under controlled situations such as during 

induction of anesthesia in the operating room
2
.  

Although some difficult airways can be 

predicted, even the most thorough assessment of 

the airway may not detect the possibility of a 

difficult intubation and associated problems with 

ventilation of the patient
2
.
  

Failure to oxygenate 

by face mask or supraglottic device occurring in 

conjunction with failed tracheal intubation 

defines a failed oxygenation, ―cannot intubate, 

cannot oxygenate‖ situation
 
(CICO)

3
. CICO or 

CICV (―cannot intubate, cannot ventilate‖) 

situations are rare anesthetic emergencies
4
, but if 

they happen respiratory complications
5,6

 and 

catastrophic outcomes including cerebral anoxia 

and death can occur
2
.   

In a study by Heinrich et al7, the 

incidence of difficult direct laryngoscopy 
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(Cormack-Lehane grade 3 or 4 views) was 4.7% 

in children less than one year of age and 0.7% in 

children older than one year.  Meanwhile, Murat 

et al
6 

cited that the frequency of unanticipated 

difficult tracheal intubations was 0.24% in 

children less than one year of age and 0.07% in 

children older than one year.  

For more than 50 years, 

acetylcholinesterase inhibitors have been used to 

speed up the recovery from non-depolarizing 

neuromuscular blockade
8
. However, 

acetylcholinesterase inhibitors like neostigmine 

are ineffective against profound block
8
. 

The modified γ-cyclodextrin Sugammadex can 

reverse any degree of block induced by 

rocuronium, in a dose-dependent manner
8,9

. 

Sugammadex rescue reversal is 

recommended to be retained for use in 

unanticipated difficult airways
9,10

.  When facing 

a CICV scenario following rocuronium 

induction, anesthesiologists need to have an 

appropriate dose of sugammadex immediately 

available
9
.  

In pediatric patients with unanticipated 

difficult airway requiring immediate 

neuromuscular blockade reversal, what is the 

effective dose of sugammadex?  Is this dose safe 

for the pediatric population? While sugammadex 

can be relied upon for immediate reversal of 

rocuronium-induced blockade in adults, the age-

related change in efficacy of sugammadex and 

an adequate dose of sugammadex in pediatric 

patients have not been completely investigated
11

. 

Although a few studies have shown successful 

off-label use of sugammadex in younger 

patients
12,13,14

 no recommendation is made until 

further data become available
15

.  

OBJECTIVES OF THE STUDY 

General Objective 

1. To evaluate the efficacy and safety of 

Sugammadex as an immediate reversal 

agent for Rocuronium-induced intense 

neuromuscular blockade in children ages 2-

11 years old undergoing Surgical 

Procedures under General Anesthesia in 

Philippine Children‘s Medical Center 

 

Specific Objectives 

1. To describe the clinical profile of the 

patient population 

 

2. To identify the Recovery Time (RT) from 

administration of Sugammadex to a TOF     

ratio of 0.9 in both groups (2mg/kg and 

4mg/kg) (Primary Outcome) 

    a. RT to TOF 0.9 ≤ 2 minutes 

    b. RT to TOF 0.9 > 2 minutes 

 

3. To assess the level of consciousness, vital 

signs, neuromuscular function, and pain 

control using the Modified Aldrete Scale in 

both groups  

 

4. To investigate the adverse effects of 

Sugammadex during the postoperative stay 

in the recovery room and during the 24-

hour postoperative visit (Secondary 

Outcome) in both groups 

METHODOLOGY 

This is a double-blind randomized 

control trial conducted in the Philippine 

Children‘s Medical Center, a specialized 

pediatric government hospital. The study 

protocol was evaluated by the Institutional 

Review Board and was conducted in accordance 

with the International Conference on 

Harmonization Guidelines / Good Clinical 

Practice, and current regulatory requirements.  

The subjects were screened a day prior to the 

procedure. History-taking and Physical 

examination by the investigator included a 

Review of Systems Checklist.  A baseline PT, 

PTT, SGPT and creatinine were drawn from the 

patient (5ml blood sample).  Written Assent 

Form and Informed Consent were obtained from 

the subjects and their parents by the investigator 

prior to the procedure and before obtaining the 

blood sample. The 80 subjects were randomized 

into two groups as follows: Group 1 – 

Sugammadex 2mg/kg (40 subjects); and Group 2 

– Sugammadex 4mg/kg (40 subjects).  Random 

assignment of study subjects was done using 

computer-generated random numbers which 

were prepared prior to start of recruitment. 

Sealed envelopes containing the assignment 

were placed sequentially in a box. The 

anesthesiologist (other than the investigator) 

who opened the envelope prepared the drug and 

administered it to avoid bias.  The study dose 

and rescue dose of Sugammadex were prepared 

respectively in similar-looking tuberculin 
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syringes and were concealed from the 

investigator. 

The trial comprised 4 periods, namely:  

1) a screening period   

2) a perianesthetic period  

3) a postanesthetic period that consisted 

of an assessment prior to recovery 

room discharge 

4) a postoperative visit by the safety 

assessor within 24h after the study 

drug administration  

Adverse events (AEs) and serious AEs 

were monitored and recorded by the assessor 

during the said postoperative period.  The 

investigator was the assessor in all 4 periods. 

Patients were eligible for the trial if they 

fulfilled the following inclusion criteria: 

categorized as American Society of 

Anesthesiologists (ASA) class 1 or 2 (Appendix 

Table 7); age 2 years-11 years old, inpatient, 

scheduled to undergo a minor/major surgical 

procedure (extended 2 hours at most) under 

general anesthesia.  Patients were excluded from 

participation in the study if they had anticipated 

difficult airway, cardiac disease, neuromuscular 

disease, liver and/or renal failure, had 

coagulopathy or bleeding disorders, or were 

using medication known to interact with 

rocuronium (toremifene, flucloxacillin, fusidic 

acid, magnesium, anticonvulsants), had a family 

history of malignant hyperthermia or allergy to 

any medication used during general anesthesia, 

or using an inadequate method of contraception.   

The study was planned to compare a 

continuous outcome variable from independent 

control and experimental subjects with 1 control 

per 1 experimental subject.  Based on previous 

study conducted by Sparr et al entitled, ―Early 

Reversal of Profound Rocuronium-induced 

Neuromuscular Blockade by Sugammadex in a 

Randomized Multicenter Study‖, the response 

variable is normally distributed with a standard 

deviation of 0.95.  If the true difference of the 

means between the 2 groups is 0.6, a sample size 

of 40 experimental subjects and 40 control 

subjects were needed to be able to reject the null 

hypothesis that the population means of the 

experimental and control groups were equal with 

0.8 power.  The type I error associated with the 

test was 0.05. 

 

Data Collection Procedure 

Upon arrival of the patient at the 

operating room with the parent, noninvasive 

automatic monitoring devices for arterial blood 

pressure, oxygen saturation, and 

electrocardiography were applied.  The 

neuromuscular monitoring device was applied 

by placing two small electrocardiography (ECG) 

electrodes on the wrist over the ulnar nerve to 

stimulate the adductor pollicis muscle.  The 

acceleration transducer was placed on the thumb 

to record evoked motor responses. 

Neuromuscular monitoring was performed in 

accordance with Good Clinical Research 

Practice with TOF-Watch®SX, Organon Ireland 

Ltd after administration of propofol.  Alternate 

site for neuromuscular monitoring included the 

posterior tibial nerve. The negative electrode 

(black) was placed over the inferolateral aspect 

of medial malleolus while the positive electrode 

(red) was placed 2-3cm proximal to the negative 

electrode. This stimulated the flexor hallucis 

brevis muscle to elicit plantar flexion of the big 

toe. However, this was not utilized in the study 

since all patients were accessibly monitored on 

their upper extremities.  Induction of General 

Anesthesia was performed using the following 

agents: atropine 0.02mg/kg, fentanyl 2mcg/kg, 

midazolam 0.1 mg/kg, and propofol 2mg/kg IV 

while patients received 100% oxygen through an 

anesthesia facemask.  The TOF Watch was 

calibrated after induction and before the 

neuromuscular blocker was administered. 

Tracheal intubation was performed with 

rocuronium 1 mg/kg.  Anesthesia was 

maintained with 2.5-3% end-tidal concentration 

of sevoflurane. Monitoring of the depth of 

neuromuscular block intraoperatively was 

obtained every 20 minutes using the TOF 

Watch, and an intense level of neuromuscular 

blockade (TOF 0, PTC 0)
80

 was maintained all 

throughout the procedure until the end.  

Incremental dose of Rocuronium 0.2mg/kg was 

given when the first response to the PTC was 

detected
100

. At the end of the procedure, level of 

paralysis was verified.  If the PTC showed 0, the 

subject was given one of the sugammadex 

treatment doses: 2mg/kg or 4 mg/kg.   

If the PTC was ≥1, the subject was 

given top-up dose of Rocuronium 0.2mg/kg.  To 

verify intense blockade, a repeat PTC was 

performed 6 min after the first take of PTC to 

avoid underestimation of block.  If PTC was 
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equal to 0, then the patient was given either of 

the sugammadex doses based on the 

randomization prepared. Neuromuscular 

monitoring was continued after administration of 

the reversal agent Sugammadex.  TOF 

monitoring was obtained every 15 seconds and 

the patient‘s airway remained intubated until the 

standard for safe extubation (TOF ≥0.9)
76

 was 

achieved.  Patient remained anesthetized with 

Sevoflurane at 2-2.5% end-tidal concentration 

during TOF monitoring and was discontinued 

after TOF 0.9 was reached.  The time from 

sugammadex administration to recovery (RT) of 

neuromuscular function (TOF ratio ≥ 0.9) was 

recorded (Primary Outcome).  If Recovery Time 

(RT) of ≤2 minutes was achieved, patient was 

extubated.  If RT exceeded 2 minutes, an 

incremental single dose of sugammadex 2 mg/kg 

was given intravenously.  The Recovery Time to 

TOF ≥0.9 was recorded, and patient was only 

extubated at this TOF value.  The investigator 

facilitated the perianesthetic period, but during 

this time, another anesthesiologist maintained 

the patient so that the investigator focused on the 

recording of Recovery Time to TOF ≥0.9. This 

subject was included in the Intention to Treat 

Group, and results were analyzed. They were 

monitored in the postanesthetic period in the 

recovery room as well as 24 hours 

postoperatively.  

Starting before transfer to the recovery 

room (after tracheal extubation), patients were 

assessed by the investigator every 15 minutes for 

an hour for clinical signs of residual and 

recurrence of neuromuscular blockade in the 

postoperative period until PACU discharge. This 

included an assessment of the patient‘s level of 

consciousness, vital signs, pain control, and 

adverse effects using the Modified Aldrete 

Scale
94 

(Appendix Table 3) (Secondary 

Outcome). The Modified Aldrete Scoring was 

used to assess discharge readiness from the 

recovery room.  Adverse effects such as nausea, 

vomiting, bleeding, flushing, urticaria, and 

pyrexia were noted. 

Then within 24 hours post operatively, 

the subject was reassessed in the ward every 8 

hours by the investigator. The presence of 

adverse events described above was investigated 

(Secondary Outcome). During the said post-

operative visit, a physical examination was done, 

and vital signs were noted.   

In the event of complications arising 

from the study (may or may not be directly 

related to Sugammadex) such as 

prolonged/recurrent curarization, bradycardia, 

anaphylaxis, and other adverse effects 

mentioned above, the Department of Pediatric 

Anesthesia of this institution was responsible to 

provide intervention. 

Primary outcome was the Recovery 

Time (RT) defined as the time from 

administration of Sugammadex to recovery of 

neuromuscular function measured by a TOF 

ratio of 0.9.  TOF monitoring at this time was 

done every 15 seconds.  Secondary outcome 

were the clinical signs of neuromuscular 

recovery, pain control, level of consciousness, 

and vital signs. This was done every 15 minutes 

in the Recovery Room. The Modified Aldrete 

Scale was used as reference.  Measurement of 

Secondary Outcome extended into the 24-hour 

postoperative visit and included an assessment 

of adverse drug effects every 8 hours. 

Because of the unreliability of 

visual/tactile assessment of neuromuscular 

function
95

, a quantitative device such as a TOF-

Watch® SX, Organon Ireland Ltd was used in 

this study.  In an article by McGrath
76

, a nerve 

stimulator should be battery operated and be 

able to deliver a constant current, up to a 

maximum of 80 mA. At a constant voltage, 

current will vary depending on the resistance of 

the skin. The skin should always be cleansed 

with alcohol adequately before applying the 

electrodes. The nerve stimulator should be 

capable of delivering a variety of pattern of 

stimulation including: single twitch (at 1 Hz); 

TOF twitch stimulation (usually 2 Hz with at 

least a 10 second interval between trains); 

tetanic stimulation at 50 Hz for up to 5 s; and 

double-burst stimulation (DBS). The ideal 

stimulator also enabled monitoring of the evoked 

responses. In this study, a PTC value of 0 was 

obtained before Sugammadex administration, 

and a TOF ratio of 0.9 or greater was the goal 

prior to extubation. 

Data were encoded and analyzed using 

Stata 14 MP.  Baseline characteristics of the two 

groups were presented in tabular form.  

Continuous variables such as age and weight 

were reported as meanstandard deviation, and 

t-test was used for comparison between the two 

groups.   On the other hand, categorical variables 



20 
The PCMC Journal, Vol. 15 No. 1 

such as ASA score were reported as frequency 

and percentages, and chi-square test was used 

for comparison between the two groups.  The 

association between the two treatment groups 

and the recovery time as well as adverse events 

was analyzed using 
2 

test, while the association 

between the Aldrete scores between the two 

groups was analyzed using Mann-Whitney test.  

A p-value of <0.05 was considered statistically 

significant.  

RESULTS 

There were a total of 80 patients 

included in the study, of which 40 were given 2 

mg/kg Sugammadex dose and another 40 

patients were given 4 mg/kg Sugammadex dose.  

The mean age of the patients in the two groups 

was 6 ranging from a little over 2 years to 11 

years of age.  There were more males than 

females but no significant difference in sex 

distribution was noted between the two groups.  

Clinical Profile 

 More than half of the patients were 

classified as ASA 1 (58.8) and the rest were 

classified as ASA 2.  The mean weight of the 

patient was 21 kgs in both groups.  The mean 

surgery time was observed to be at 2.0 hours 

ranging from less than 1 hour to more than 5 

hours.  There were 95% of the patients in the 

Sugammadex 2 mg/kg group who were given 

Sugammadex rescue compared to only 75% in 

the Sugammadex 4 mg/kg group (p-

value=0.012). The mean recovery time to a TOF 

ratio 0.9 was 321 seconds in the group given 

Sugammadex 2mg/kg vs. 229 seconds in those 

given Sugammadex 4 mg/kg.  Recovery time in 

patients who received 4mg/kg was significantly 

faster than those who received 2mg/kg (Table 1)

 

Table 1.  Clinical Profile of the Patient Population 

Variable Sugammadex 2 mg/kg 

N=40 

Sugammadex 4mg/kg 

N=40 

p-value 

Age (yrs) 6.463.08 6.263.08 0.7815 

Sex 
     Male 

     Female 

 
26 (65%) 

14 (35%) 

 
27 (67.5%) 

13 (32.5%) 

 
0.813 

ASA 
     1 
     2 

 
23 (57.5%) 
17 (42.5%) 

 
24 (60%) 
16 (40%) 

 
0.820 

Weight (kg) 21.218.38 21.9011.11 0.7556 

Surgery time (min)  120.1867.16 121.6879.0 0.9273 

Sugammadex Rescue 
    Yes 

     No  

 
38 (95%) 

2 (5%) 

 
30 (75%) 

10 (25%) 

 
 

0.012 

Recovery time to TOF 0.9 (sec) 321.23223.93 229.33170.46 0.0422 

Modified Aldrete  Score 13.60.31 13.560.26 0.2766 

 

The Recovery Time, from 

administration of Sugammadex to TOF ratio of 

0.9, of 2 minutes or less was compared in terms 

of dosage, particularly 2 mg/kg and 4 mg/kg.  

The recovery time of 2 minutes or less occurred 

in about 5.0% of the patients given 2mg/kg 

while the same occurred in 25.0% of the patients 

given 4mg/kg.  There were significantly more 

patients in the group given Sugammadex 4mg/kg 

that had a recovery time of  2min as compared 

to those given Sugammadex 2mg/kg (Table 2). 

 

Table 2.  Recovery Time (RT) from administration of Sugammadex to a TOF ratio of 0.9 in both groups (2mg/kg 

and 4mg/kg) 

 

Recovery Time to TOF 

0.9 

Sugammadex 2mg/kg 

N=40 

Sugammadex 4mg/kg 

N=40 

p-value 

 2min 2 (5%) 10 (25%) 0.012 

>2 min 38 (95%) 30 (75%) 
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The median Modified Aldrete Score was 

also compared between the 2 groups. It is similar 

in the 2 groups. Aldrete score was recorded at 

15-minute intervals in both groups. There was 

no significant difference in the Aldrete score 

between the two groups (p=0.2776). 

 

 

 

 

 

 

 

 

 

 

The incidence of adverse effects in the 

PACU and during the 24-Hour Postoperative 

Period was compared between the 2 groups. The 

adverse effects experienced by the patients in the 

two doses of Sugammadex in the PACU and up 

to 24 hours postoperatively were not 

significantly different (Table 3). 

 
Table 3.  Adverse effects of Sugammadex in the Recovery Room and during the 24-Hour Postoperative 

Period in both groups 

 

Adverse events Sugammadex 2mg/kg 

N=40 

Sugammadex 4mg/kg 

N=40 

p-value 

PACU adverse events 

    Yes 

    No 

 

9 (22.5%) 

31 (77.5%) 

 

6 (15%) 

34 (85%) 

 

0.390 

Ward adverse events 

    Yes 

    No 

 

7 (17.5%) 

33 (82.5%) 

 

5 (12.5%) 

35 (87.5%) 

 

0.531 

 

The most common adverse effects were 

vomiting, followed by low normal heart rate and 

hypertension. No significant difference was 

noted in the adverse effects between the two 

doses since a minimum sample size of 200 

patients is needed to detect such a difference.  

No deaths occurred in the study (Table 4). 

 

Table 4.  Incidence of the Most Common Adverse Effects by Treatment Group in the PACU and During 

the 24-Hour Postop Period 

 

Adverse event  Sugammadex 2mg/kg 

N=40 

Sugammadex 4mg/kg 

N=40 

PACU Ward PACU Ward 

Vomiting 2 4 2 2 

Nausea 1 0 0 1 

Low-normal Heart Rate 3 1 2 2 

Hypertension 1 1 1 0 

Bradycardia 1 0 1 0 

Fever 1 1 0 0 

Total 9 7 6 5 
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Figure 1.  Aldrete Score of the Two Groups over 
Time 
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DISCUSSION 

 At the end of the procedure all 80 

subjects reached a TOF ratio of 0.9.  Between 

the 2 groups (Sugammadex 2mg/kg and 

4mg/kg), there were more subjects (10 vs. 2) in 

the Sugammadex 4mg/kg group who achieved a 

Recovery Time to TOF ratio of 0.9 in less than 2 

minutes.  The observations in our study were 

consistent with the pharmacokinetics of 

Sugammadex showing a linear, dose-dependent 

relationship
15

.  In a study by Plaud et al., when 

Sugammadex was administered at reappearance 

of T2 for the reversal of rocuronium-induced 

neuromuscular blockade in pediatric and adult 

surgical patients, a clear dose-response 

relationship was observed for children, 

adolescents, and adults with median times to a 

TOF ratio of 0.9 ranging from 4.6 to 0.6 min as 

the dose of Sugammadex increased from 0.5 

mg/kg upwards
13

.  Same findings were 

supported in two phase II studies
18,104

 wherein a 

rapid and dose-dependent reduction in the mean 

time to recovery of the TOF ratio to 0.9 was 

shown from approximately 4.0 to 1.1 min with 

Sugammadex doses of 0.5–4.0 mg/kg, 

respectively, when administered at reappearance 

of T2 in adult patients with neuromuscular 

blockade induced by 0.6 mg/kg 

rocuronium
13,18,104

.  Sugammadex dose of 

4mg/kg was shown to be significantly more 

effective than Sugammadex 2mg/kg in children 

for the immediate rescue reversal of intense 

neuromuscular blockade.  However, a clinical 

observation was made during the study.  When 

the TOF ratio was ≥0.9 some patients still had 

abdominal breathing.  A time lag of 

approximately 2-3 minutes was noted between 

the objective display of TOF ratio ≥0.9 and the 

clinical improvement from abdominal breathing 

to adequate chest rise and good tidal volume.  

Thus, a good clinical judgment as regards to the 

clinical parameters for extubation has to be 

exercised in correlation with the TOF reading 

especially in this population.  A limitation of the 

study was that the time interval from the TOF 

reading of 0.9 to extubation was not recorded.  

This could have given us a deeper insight about 

the efficacy and safety profile of the particular 

study dose of Sugammadex.  

 Eventhough a time lag interval was 

observed between the TOF reading of ≥0.9 and 

improved clinical respiratory parameters for 

some patients in the higher dose group 

Sugammadex 4mg/kg, no patients developed 

residual neuromuscular blockade or 

recurarization in the PACU and within the 24-

hour postoperative period in the two groups.  All 

of the patients achieved a very satisfactory 

recovery discharge criteria based on Modified 

Aldrete Scale in the PACU. No adverse effects 

in the PACU and within the 24-hour 

postoperative period that led to discontinuation 

of a treated patient from the study.  The median 

Modified Aldrete Scale was 14 in the two 

groups, out of a total score of 14.  No scores 

below 1 were noted for the individual variables 

related to consciousness, activity, respiration, 

hemodynamics, oxygen saturation, pain, as well 

as nausea and vomiting.  Minor or isolated 

adverse effects in the PACU include the 

following: 2 patients developed mild 

bradycardia
108

(Appendix Table 8) which was 

responsive to single dose of atropine, 5 patients 

had low normal heart rate but were still given 

single dose atropine to achieve near-baseline 

value, 1 patient with nausea, 5 patients with 

vomiting (one of which was the same patient 

who developed low normal heart rate), 2 patients 

developed hypertension but asymptomatic, 1 

patient had fever (37.9°C) which was controlled 

with tepid sponge bath.  Similar side-effects 

were noted within the 24-hour postoperative 

period.  The following were: mild vomiting 

(n=6, not likely to be related with Sugammadex 

alone), nausea (n=1), low normal heart rate 

(n=3, one was transient and no longer required 

atropine), hypertension (n=1, same patient who 

developed hypertension in PACU [130-140/60-

70mmHg - 120/60mmHg] but continuously 

remained asymptomatic), and mild fever (n=1, 

37.8°C).  The most commonly occurring adverse 

effects in the two groups were vomiting and a 

low normal heart rate. The intensity of these 

adverse effects was described as mild to 

moderate. They were easily manageable and 

were not considered life-threatening.  

Furthermore, no serious adverse events 

suggestive of hypersensitivity and/or suspected 

anaphylaxis were observed during the study.  

The occurrence of adverse effects while in the 

PACU and during the 24-hour postoperative 

period did not differ significantly in the two 

groups.  Sugammadex 4mg/kg was well-

tolerated in children. The safety information 

collected in this study adds to the profile of 

Sugammadex established in previously 

published studies.  In a study performed by 
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Plaud et al. and Sari et al.
13,92

 across the different 

age groups (infants, children, and adolescents) 

the most common side effects were acute 

postoperative nausea / vomiting and pain related 

to the surgery.  They could not directly correlate 

the side effects with Sugammadex
13,92

. An 

observation in our study was that the side effects 

of Sugammadex were usually noted within the 

first 15 to 30 minutes of administration.  It is 

suggested that it should be diluted and given 

slowly especially in this population in order to 

minimize the occurrence of side effects. 

 

 

CONCLUSION 

The dose of Sugammadex 4mg/kg was 

shown to be statistically effective in regaining 

spontaneous respiration in less than 2 minutes 

compared with Sugammadex 2mg/kg. All 

pediatric patients who received Sugammadex 

2mg/kg and 4mg/kg, respectively, achieved 

Good Recovery Parameters in the PACU.  

Comparison of adverse effects both in PACU 

stay and during 24-hours postoperatively yielded 

no significant difference.  The most frequently 

observed adverse effects were vomiting and low 

normal heart rate which was the same in both 

groups. The clinical severity of adverse effects 

was considered as mild to moderate.  

Sugammadex 4mg/kg compared with 

Sugammadex 2mg/kg can be considered safe 

and effective as an immediate reversal agent for 

rocuronium-induced intense neuromuscular 

blockade in children. 

 

 

RECOMMENDATION  

 While Sugammadex 4mg/kg showed 

statistically significant result compared with 

Sugammadex 2mg/kg in reversing an intense 

neuromuscular blockade in children, further 

study should be done to identify whether 

increasing the dose of Sugammadex from 

4mg/kg to 6mg/kg, comparing the two groups, 

would translate to a shorter Recovery time to a 

TOF ratio of 0.9, thus, a faster return to 

spontaneous respiration.  The time from arriving 

at a TOF ratio of 0.9 to the time of extubation 

should also be measured and compared between 

the two groups to increase the efficacy and 

safety assessment of Sugammadex in this age 

group.  More documentation about the efficacy 

and safety profile of Sugammadex 6mg/kg in 

this special population should be performed and 

compared with the 4mg/kg. This effort could set 

the initial steps until the safe and appropriate 

dose for the immediate reversal of intense 

neuromuscular blockade in children will be 

established.  This will indeed be lifesaving for 

many of our children who would be found in the 

real clinical scenario of an unanticipated difficult 

airway.   
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PREVALENCE AND FACTORS ASSOCIATED WITH BULLYING IN PUBLIC GRADE 5 AND 6 

ELEMENTARY PUPILS IN QUEZON CITY 
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ABSTRACT 

 

BACKGROUND: Bullying most often occurs in the school environment and can affect the social climate 

of the school as well as the surrounding community.  Bullying interferes with learning and student 

development, and its long-term social and emotional ramifications are solely underestimated.   

 

OBJECTIVES: To identify the prevalence and common risk factors for bullying among grade 5 and 6 

students in a public elementary school in Quezon City. 

 

METHODS: This is a prospective cross-sectional study where in prevalence rate of bullying and the 

associated risk factors of bullying were analyzed. The Illinois Bullying Scale (IBS) was used to measure 

the prevalence of bullying.  

 

RESULTS: A total of 166 students between 10-12 years old of age participated in the study. All the 

respondents were old students. Majority of them were male (53.61%). Nine of ten students were 

Catholics. Majority of the fathers and half of the mothers were employed. The prevalence of bullying was 

at 15.66%. There was 18% prevalence of bullying on the victim subscale, 13.86% on the bully subscale, 

and 15.66% on the fight subscale. 

 

CONCLUSION: Males have increased bully scores compared to female for both bully and fight 

subscales. Other factors such as being overweight or underweight, educational levels of parents, 

socioeconomic status, composition of the families play no significant association with bullying among 

students in public school. Schools and parents should become familiar with the school‘s definition of 

bullying, bullying prevention policies and the code of conduct.  

 

KEYWORDS: Bullying, School Bullying, Victimization, Illinois Bullying Scale, Anti-Bullying Law.   

 

 

INTRODUCTION 

Bullying is a widespread problem among 

adolescents. Recent surveys across different 

countries have shown that bullying can affect up 

to half of the youth. Bullying is defined as a 

repeated verbal, physical or psychological 

behavior that is harmful and involves the misuse 

of power by an individual or group towards one 

or more person (Public school education, NSW). 

Bullying is a serious problem among school-age 

youths, and intervention at every level is critical. 

The problem of bullying is not unusual to the 

Philippines. In fact, in the Asia-Pacific Regional 

Study on bullying, around 58% of the Filipino 

participants reported being made fun of by other 

kids, 45% being forced to do things, 36% being 

physically hurt, and 30% being left out of groups  

(A Measure of the Experience of Being Bullied:  

 

 

 

An Initial Validation in Philippine Schools by 

Lai, Ye, Chang, 2008). Bullying can have 

several adverse health effects if ignored. 

 

Bullying most often occurs in the school 

environment (Ross, 1996) and can affect the 

social climate of the school, as well as the 

surrounding community.  It not only affects the 

bully and the target of the bullying, but also the 

students who observe as bystanders, whether 

neutral, supportive, or opposed to the bullying 

behavior.  Bullying interferes with learning and 

student development, and its long-term social 

and emotional ramifications are solely 

underestimated.  Research suggests that 

comprehensive efforts that engage teachers and 

other school staff, students, parents, and 

community partners are more effective than 
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wholly classroom-based approaches (U.S 

Department of Education, 1998).  Bullying is a 

serious problem among school-age youths, and 

intervention at every level is critical—from the 

janitorial and secretarial staff to school 

administrators, community leaders and other 

decision makers.  Now more than ever, schools 

must re-evaluate the way they choose to respond 

to incidents of bullying and school violence.  As 

schools struggle with new challenges in meeting 

the holistic needs of students, social workers can 

be ―powerful tools‖ in influencing and 

implementing change. (Targeting Bullying, A 

Comprehensive Approach, NASW Practice 

Update) 

In the Philippines, according to a recent 

report by the Department of Education (DepEd), 

approximately 31 bullying incidents are being 

reported daily in schools. A total of 6,363 cases 

of bullying in public as well as private 

elementary and high schools were recorded in 

the year 2014 versus 5,236 documented in 2013. 

As this figure was based on reported bullying 

incidences, it could actually be higher, seeing as 

many students are not able to report abuse due to 

fear of retaliation. 

 In categorizing various types of bullying 

among school-age youths, it is important to 

understand that the asymmetry of power that 

exists between the bully and the victim may be 

physical and or psychological (Nansel et, al., 

2001).  The actual aggressive, bullying 

behaviour(s) can manifest as physical, verbal, 

emotional or psychological, or sexual (sexual 

harassment).  Physical bullying can range from 

poking, pinching, and biting to hitting, pulling 

hair, choking, kicking or beating.  It involves 

any physical contact initiated by the bully 

towards the victim with the intent of causing 

physical discomfort or distress.  Verbal bullying 

involves such things as teasing, name calling, 

threats, and spreading rumors.   

Bullied children suffer pain, humiliation, 

loss of self-esteem, anxiety, insecurity, physical 

injury, shame, failure, days missed at school, a 

compromised learning environment, headaches, 

stomach pain and many attempt suicide.  In the 

long run, bullied children are more prone to 

depression and poor self-esteem.  Bullies have 

antisocial/delinquent behaviors, higher rates of 

being convicted of registered crimes, and may 

use drugs or alcohol and tobacco.  Students feel 

less safe when bullying occurs in their school 

and are less satisfied with school life.  *U.S 

DHHS (2001) 

Bullying is a significant public health 

problem because it is prevalent and harmful.  

Between 20% and 56% of young people are 

involved in bullying annually (5-7).  Thus, in a 

classroom of 30 students, between 6 and 17 

students are involved in bullying as a victim, 

perpetrator, or both (bully-victim).  The specific 

rate of bullying victimization and perpetration 

varies according to age, type of bullying, the 

time period over which bullying behaviors are 

assessed, and by subgroup. Younger (middle 

school-aged) children are more likely to be 

involved in bullying than high school-aged 

children. Verbal bullying is generally more 

prevalent than physical or cyber-bullying and 

bullying is more likely to occur over a longer 

time period—―ever‖ or over the ―past year‖ as 

opposed to ―the past few months‖.  Specific 

subgroups are more likely to be victimized.  For 

example, bullying victimization is more 

prevalent upon lesbian and gay youth—60% 

report victimization during the past 30 days prior 

to the survey compared with 28.8% of 

heterosexual youth.  (Journal of Adolescent 

Health, Society of Adolescent Health and 

Medicine, 2017). 

Local and international researches stress the 

need for a whole school approach to bullying 

which includes the adoption of an anti-bullying 

policy and anti-bullying initiatives (Fox et al, 

2003; Gottfredson, Wilson & Skroban Najara, 

2002; Olweus, 1993; Pepler & Craig, 2000; 

Rigby, 2002; Sampson, 2002; Scheckner et al, 

2002; Shaw, 2001; Smith, 2000; Sudermann, 

Jaffe & Schieck, 1996) . The idea behind this 

approach, first proposed by Olweus (1993), is 

that the policy and the program reinforce each 

other and help communicate behavioural 

expectations for everyone involved in the daily 

activities of a school. 

 

Until now, the whole school approach has 

not been widely implemented. While this 

approach addresses the immediate bullying 

incident and the primary individuals involved, it 

ignores the impact of environmental factors such 

as the school's culture, peer and bystander 

influence, and family dynamics that can have a 

huge effect on bullying incidents. Within the 

whole school approach, a component focusing 
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on individuals identified as at risk for being 

bullied or for bullying others is useful, but it 

should not be the exclusive focus of a policy or 

intervention at the school (Ma, Stewin & Mah, 

2001). 

OBJECTIVES OF THE STUDY 

I. GENERAL OBJECTIVE:  

To identify the prevalence and common 

risk factors for bullying among grade 5 and 6 

students in a Public Elementary school in 

Quezon City 

II. SPECIFIC OBJECTIVES: 

 To describe the demographic profiles of 

bullied grade 5 and 6 students of X Public 

School in Quezon City 

 To identify the common risk factors of 

bullying among grade 5 and 6 students in 

X Public School in Quezon City 

 To determine the prevalence rate of 

bullying among grade 5 and 6 students in 

X Public School in Quezon City  

 To identifythe association between 

bullying and common risk factors of 

bullied grade 5 and 6 students in X Public 

School in Quezon City. 

 

METHODOLOGY 

This is a prospective cross-sectional 

study where in prevalence rate of bullying and 

its associated risk factors of bullying was 

analyzed. This study was conducted during the 

month of October 2017 at Aurora A. Quezon 

Elementary School in Quezon City which was 

randomly selected through draw lots. The 

sections and even the students were randomly 

selected through draw lots also. The study 

population included all grade five and six 

students aged 10 to 12 years old who were 

randomly selected in Aurora A. Quezon 

Elementary School. It is located at the corner of 

the Cordillera and Luskot streets Galas, Quezon 

City. The school has 8 sections for both grade 5 

and 6 levels. Each grade level has more than 400 

students. In this study, students aged 10 to 12 

years old were chosen as the study population 

since this age group is already in early 

adolescent stage when the students will have 

varied and rapid changes physically and think 

differently. Also, this study population belongs 

to the most bullied population in school as being 

reported in recent local statistics. 

  Descriptive statistics was used to 

summarize the general and clinical 

characteristics of the participants. Frequency and 

proportion were used for nominal variables, 

median and range for ordinal variables, and 

mean and standard deviation for interval/ratio 

variables. Crude and adjusted odds ratios and the 

corresponding 95% confidence intervals from 

binary logistic regression were computed to 

determine the association between bullying and 

common risk factors. All valid data was included 

in the analysis. Missing variables was neither 

replaced nor estimated.  Null hypotheses were 

rejected at 0.05α-level of significance. STATA 

15.0 was used for data analysis. 

A survey was conducted by 

administering a questionnaire to each grade 5 

and 6 pupils in Aurora A. Quezon Elementary 

School in Quezon City. The questionnaire that 

was used is the Illinois Bully Scale (IBS). The 

questionnaire is appropriate for students starting 

in third grade. This questionnaire is an 18 item, 

self-report measure that contains three subscales 

for measuring the frequency of fighting, peer 

victimization, and bully behavior.  Consisting of 

9 items, the Bully subscale includes items that 

address how often a youth (8-18 years old) is 

engaged in bullying behavior, primarily in the 

form of social aggression. Consisting of 4 items, 

the victim subscale includes items that address 

both physical and verbal types of victimization 

by peers. The 5 items assess physical fighting. 

 The students who were able to give 

consent (by signing the informed consent and 

assent forms) were included in the study. These 

students were assigned to a room such as the 

school library where they would answer the tool. 

Once data collection is done, risk factors of 

those who were identified as victims were also 

gathered for analysis. 

 The validation process of this 

questionnaire underwent validity through 

content validity through the experts and 

reliability using Cronbach‘s alpha. 

ETHICAL CONSIDERATIONS 

All data and personal information were 

kept confidential. Each student was given a 

folder with a questionnaire in it. The student was 

seated one seat apart from each other. The 
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primary investigator was available for any 

questions that may arise during the survey. 

After answering the questionnaires, 

these were passed to the primary investigator. 

These will be kept confidential. Only the 

primary investigator would be able to go through 

the questionnaires. However, in cases that the 

student would react poorly to the questions, 

those who would be getting a score more than 

the cut off value, a referral to a school councilor 

or psychologist would be recommended to the 

school. This will also be reported to the parents 

and to the school heads to provide safety to the 

victims as this is included in the policy of Anti-

Bullying Law of the Philippines. 

Since the school has a psychologist, all 

students who performed poor in the survey 

would warrant a referral to the school guidance 

counselor. 

I. Legal Aspect  

This includes asking permission from 

school heads and administrators in conducting 

the survey and interview as part and parcel of 

the research or study. A letter addressed to the 

school division head office and head of a public 

elementary school were given. A courtesy call 

was done. A  short presentation of the study was 

also conducted by the primary investigator to be 

the school head. Approval of the research was 

granted by the school division head office and 

the school head of the public elementary school.  

II. Parental consent 

The parents of the students were given a 

letter of invitation to attend a short presentation 

regarding the effects of bullying to students. The 

contact numbers or addresses of parents of the 

subjects were taken from the school registry. 

One weekend was allotted for a short lecture 

regarding bullying and the proposed research on 

bullying. After which, the informed consent was 

distributed to the parents. The informed consent 

was read and properly filled by the parents or 

guardians as well as the participants prior to the 

performance of the study. 

RESULTS 

A total of 166 students were analyzed, 

with mean age of 10.93 ± 0.73 years, and 53% 

male. There were no transferees. Nine of ten 

students were Catholics. The median number of 

siblings was two, and 43% were firstborns. 

Majority of the fathers and half of the mothers 

were employed. Half of the parents were 

―married in church.‖ Table 1 enumerates the 

socio-demographic profile of the respondents. 

 

Table 1. Socio-demographic profile of 166 Grade 5 and 6 students 

 

 Frequency (%); Mean ± SD; Median (Range) 

Age (years) 10.93 ± 0.73 

Weight (kg) 34.61 ± 7.85 

Height (cm) 140.02 ± 9.78 

BMI (kg/m
2
) 17.62 ± 3.44 

Sex 

Male 

Female 

 

89 (53.61) 

77 (46.39) 

Transferee 

Old student 

New student 

 

166 (100) 

0 

Religion 

Catholic 

Iglesia ni Christo 

Born Again 

Jehovah‘s witness 

Mormon 

 

148 (89.16) 

4 (2.41) 

8 (4.82) 

5 (3.01) 

1 (0.6) 

Number of siblings 2 (1—12) 

Order in the family 

First child 

Second child 

Third child 

Fourth child 

 

72 (43.37) 

31 (18.67) 

34 (20.48) 

10 (6.02) 
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 Frequency (%); Mean ± SD; Median (Range) 

Fifth child 

Sixth child 

Seventh child 

12
th
 child 

12 (7.23) 

5 (3.01) 

1 (0.6) 

1 (0.6) 

Father‘s age (years) (n=159)* 41.41 ± 8.43 

Father‘s educational attainment (n=159) 

Did not go to school 

Elementary 

Elementary graduate 

High school 

High school graduate 

College 

College graduate 

Vocational graduate 

Don‘t know 

 

0 

6 (3.77) 

0 

1 (0.63) 

59 (37.11) 

11 (6.92) 

66 (41.51) 

1 (0.63) 

15 (9.43) 

Father‘s employment status (n=159) 

Employed 

Unemployed 

Don‘t know 

 

148 (93.08) 

4 (2.52) 

7 (4.4) 

Mother‘s age (years) (n=164) 38.52 ± 6.05 

Mother‘s educational attainment (n=164) 

Did not go to school 

Elementary 

Elementary graduate 

High school 

High school graduate 

College 

College graduate 

Vocational graduate 

Don‘t know 

 

1 (0.61) 

8 (4.88) 

0 

4 (2.44) 

57 (34.79) 

9 (5.49) 

71 (43.29) 

2 (1.22) 

12 (7.32) 

Mother‘s employment status (n=164) 

Employed 

Unemployed 

Don‘t know 

 

81 (49.39) 

80 (48.78) 

3 (1.83) 

Parent‘s marriage status 

Married in church 

Not married 

Married in civil court 

Don‘t know 

 

90 (54.22) 

26 (15.66) 

45 (27.11) 

5 (3.01) 

Monthly income (PhP) 

500- < 2,000 

2,000- <3,500 

3,500- 5,000 

> 5,000 

Don‘t know 

 

3 (1.81) 

3 (1.81) 

5 (3.01) 

153 (92.17) 

2 (1.2) 

*Seven students had deceased fathers. Two students had deceased mothers. 

 

 

In 15 of 18 items, more than half of the 

students had reported ―never‖ to have 

experienced these bullying behaviors. There 

were three items were more than 50% of the 

students had experienced at least once, which 

were: Other students made fun of me, Other 

students called me names, and I hit back when 

someone hit me first. There were certain 

behaviors which were frequently experienced, 7 

or more times, by some students, particularly:  I 

upset other students for the fun of it, Other 

students made fun of me, Other students called 

me names, I got hit and pushed by other 

students, I helped harass other students, I teased 

other students, I got in a physical fight, I 

threatened to hurt or hit another student, and  I 

got into a physical fight because I was angry, I 

started conflicts, I encouraged people to fight, 

and I excluded students from my cliques. (Table 

2) 
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Table 2.  Illinois Bully Scale results of 166 students 

 
Never 1 or 2 times 3 or 4 times 

5 or 6 

times 

7 or more 

times 

Frequency (%) 

1. I upset other students for the 

fun of it 
114 (68.67) 45 (27.11) 6 (3.61) 0 1 (0.60) 

2. In a group I teased other 

students.  
136 (81.93) 22 (13.25) 7 (4.22) 1 (0.60) 0 

3. I fought students I could 

easily beat.  
137 (82.53) 27 (16.27) 2 (1.20) 0 0 

4. Other students picked on me.  107 (64.46) 45 (27.11) 11 (6.63) 2 (1.20) 1 (0.60) 

5. Other students made fun of 

me  
77 (46.39) 50 (30.12) 22 (13.25) 7 (4.22) 10 (6.02) 

6. Other students called me 

names.  
77 (46.39) 45 (27.11) 19 (11.45) 3 (1.81) 21 (12.65) 

7. I got hit and pushed by other 

students.  
91 (54.82) 50 (30.12) 17 (10.24) 2 (1.20) 6 (3.61) 

8. I helped harass other students.  116 (69.88) 27 (16.27) 16 (9.64) 1 (0.60) 6 (3.61) 

9. I teased other students.  116 (69.88) 39 (23.49) 6 (3.61) 0 5 (3.01) 

10. I got in a physical fight.  118 (71.08) 39 (23.49) 4 (2.41) 1 (0.60) 4 (2.41) 

11.  I threatened to hurt or hit 

another student. 
142 (85.54) 21 (12.65) 1 (0.60) 0 2 (1.20) 

12. I got into a physical fight 

because I was angry.  
109 (65.66) 49 (29.52) 6 (3.61) 0 2 (1.20) 

13. I hit back when someone hit 

me first.  
82 (49.40) 65 (39.16) 14 (8.43) 4 (2.41) 1 (0.60) 

14. I was mean to someone when 

I was angry.  
122 (73.49) 41 (24.70) 0 3 (1.81) 0 

15. I spread rumors about other 

students.   
142 (85.54) 19 (11.45) 2 (1.20) 1 (0.60) 2 (1.20) 

16. I started (instigated) 

arguments or conflicts.   
144 (86.75) 20 (12.05) 1 (0.60) 0 1 (0.60) 

17.  I encouraged people to fight. 
145 (87.35) 16 (9.64) 2 (1.20) 2 (1.20) 1 (0.60) 

18. I excluded other students 

from my clique of friends. 
122 (73.49) 35 (21.08) 2 (1.20) 4 (2.41) 3 (1.81) 

 

 

Overall, the prevalence of bullying was 

at 15.66%. On various subscales, it showed 18% 

prevalence of bullying on the victim subscale, 

13.86% on the bully subscale, and 15.66% on 

the fight subscale. 

 

Table 3. Illinois Bully subscales scores (n=166) 

 Frequency (%); Median (Range) Mean ± SD 

Victim subscale* 

Yes (score > 5.93) 

No (score < 5.93) 

3 (0—12) 

30 (18.07) 

136 (81.93) 

3.14 ± 2.79 

Bully subscale* 

Yes (score > 5.38) 

No (score < 5.38) 

2 (0—13) 

23 (13.86) 

143 (86.14) 

2.77 ± 2.61 

Fight subscale* 

Yes (score > 3.94) 

No (score < 3.94) 

1 (0—11) 

26 (15.66) 

140 (84.34) 

1.84 ± 2.10 

Total* 

Yes (score > 13.45) 

No (score < 13.45) 

7 (0—28) 

26 (15.66) 

140 (84.34) 

7.76 ± 5.69 
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To determine predictors of bullying, 

binary logistic regression was performed. As an 

initial step, crude odds ratios for each of the 

sociodemographic characteristics were 

determined. For overall bullying scores, it was 

found that male sex and parents‘ marriage status 

to have increased odds for increased bullying 

scores. Males were 3.43 times more likely to 

have increased bullying scores compared to 

females (95% CI 1.3 – 9.05, p = 0.013). 

 

Table 4.1 Association of select characteristics with bullying based on total scores 

 Bully total 

Yes (n=26) 

Bully total 

No (n=140) 
Crude OR (95% CI) P-value 

Frequency (%); Mean ± SD; Median 

(Range) 

Age (years) 10.88 ± 0.71 10.93 ± .74 0.909 (0.51 – 1.61) 0.744 

Sex (male) 20 (76.92) 69 (49.29) 3.43 (1.3 – 9.05) 0.013 

Height (m) 1.41 ± 0.16 1.40 ± 0.83 4.19 (0.07 – 252. 98) 0.492 

Weight (kg) 32.34 ± 5.03 34.89 ± 8.45 0.959 (0.91 – 1.01) 0.140 

BMI 16.55 ± 3.45 17.75 ± 3.56 0.904 (0.79 – 1.03) 0.198 

Religion  

Catholic 

Iglesia ni Cristo 

Born Again 

Jehovah‘s witness 

Mormon 

 

21 (80.77) 

2 (7.69) 

2 (7.69) 

1 (3.85) 

0 

 

127 (90.71) 

2 (1.43) 

6 (4.29) 

4 (2.86) 

1 (1.71) 

 

(reference) 

6.05 (0.81 – 45.3) 

2.02 (0.38 – 10.66) 

1.51 (0.16 – 14.19) 

(omitted) 

 

 

0.080 

0.409 

0.718 

- 

Number of siblings 2 (1 – 5) 2 (1 – 12) 0.984 (0.77 – 1.26) 0.897 

Order in family 

First child 

Second child 

Third child 

Fourth child 

Fifth child 

Sixth child 

Seventh child 

12th child 

 

12 (46.15) 

3 (11.54) 

6 (23.08) 

1 (3.85) 

4 (15.38) 

0 

0 

0 

 

60 (42.86) 

28 (20) 

28 (20) 

9 (6.43) 

8 (5.71) 

5 (3.57) 

1 (0.71) 

1 (0.71) 

 

(reference) 

0.536 (0.14 – 2.05) 

1.071 (0.36 – 3.15) 

0.556 (0.06 – 4.8) 

2.5 (0.64 – 9.65) 

(omitted) 

(omitted) 

(omitted) 

 

 

0.362 

0.900 

0.593 

0.184 

- 

- 

- 

Income (n=164) 

500- < 2,000 

2,000- <3,500 

3,500- 5,000 

> 5,000 

 

0 

1 (3.85) 

2 (7.69) 

23 (88.46) 

 

3 (2.17) 

2 (1.45) 

3 (2.17) 

130 (94.20) 

 

(omitted) 

2.826 (0.25 – 32.46) 

3.768 (0.6 – 23.8) 

(reference) 

 

- 

0.404 

0.158 

- 

Paternal employment status 

(n=152) 

Employed 

Unemployed 

 

 

24 (100) 

0 

 

 

124 (96.88) 

4 (3.13) 

 

 

(reference) 

(omitted) 

 

 

- 

- 

Maternal employment status 

(n=161) 

Employed 

Unemployed 

 

 

11 (45. 83) 

13 (54.17) 

 

 

70 (51.09) 

67 (48.91) 

 

 

(reference) 

1.235 (0.52 – 2.95) 

 

 

- 

0.635 

Parent‘s marriage status (n=161) 

Married in church 

Not married 

Married in civil court 

 

 

18 (78.26) 

3 (13.04) 

2 (8.70) 

 

 

72 (52.17) 

23 (16.67) 

43 (31.16) 

 

 

(reference) 

0.522 (0.14 – 1.93) 

0.186 (0.04 – 0.84) 

 

 

- 

0.330 

0.029 

  

On multivariate analysis, males were 

nearly three times as likely to have increased 

bully scores compared to females. Also, 

respondents whose marriage status was that of 

civil marriage were 80% less likely to have 

increased bully scores. 
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Table 4.2 Adjusted Odds Ratio 

 Adjusted Odds 

Ratio  
95% Confidence Interval P-value 

Age (years) 0.765 0.41 – 1.44 0.408 

Sex (male) 2.929 1.06 – 8.10 0.034 

Parent‘s marriage status 

Married in church 

Not married 

Married in civil court  

 

(reference) 

0.449 

0.192 

 

- 

0.12 – 1.72 

0.04 – 0.88 

 

- 

0.243 

0.034 

R
2
 = 9.21%; p-value = 0.016 

As an initial step, crude odds ratios for 

each of the socio-demographic characteristics 

for victim scores were determined. However, the 

study showed insufficient evidence to 

demonstrate an association between these 

characteristics and increased victim scores. 

 

Table 5.1 Association of select characteristics with bullying based on victim subscale scores 

 

 Victim score 

Yes (n=30) 

Victim score 

No (n=136) 
Crude OR (95% CI) P-value 

Frequency (%); Mean ± SD; Median 

(Range) 

Age (years) 10. 97 ± 0.72 10.91 ± 0.74 1.09 (0.64 – 1.87) 0.748 

Sex (male) 18 (60) 71 (52.21) 1.37 (0.61 – 3.06) 0.440 

Height (m) 1.42 ± 0.15 1.39 ± 0.08 10.8 (0.23 – 504) 0.225 

Weight (kg) 33.23 ± 7.57 34.77 ± 8.16 0.97 (0.93 – 1.03) 0.344 

BMI 16.65 ± 3.80 17.76 ± 3.49 0.91 (0.81 – 1.03) 0.125 

Religion  

Catholic 

Iglesia ni Christo 

Born Again 

Jehovah‘s witness 

Mormon 

 

26 (86.67) 

1 (3.33) 

1 (3.33) 

1 (3.33) 

1 (3.33) 

 

122 (89.71) 

3 (2.21) 

7 (5.15) 

4 (2.94) 

0 

 

(reference)  

1.56 (0.16 – 15.64) 

0.67 (0.08 – 5.68) 

1.17 (0.13 – 10.93) 

(omitted) 

 

- 

0.703 

0.714 

0.889 

- 

Number of siblings 2 (1 – 6) 2 (1 – 12) 0.94 (0.73 – 1.2) 0.608 

Order in family 

First child 

Second child 

Third child 

Fourth child 

Fifth child 

Sixth child 

Seventh child 

12th child 

 

 14 (46.47) 

3 (10) 

8 (26.67) 

1 (3.33) 

3 (10) 

1 (3.33) 

0 

0 

 

58 (42.65) 

28 (20.59) 

26 (19.12) 

9 (6.62) 

9 (6.62) 

4 (2.94) 

1 (0.74) 

1 (0.74) 

 

(reference) 

0.44 (0.12 – 1.67) 

1.27 (0.48 – 3.4) 

0.46 (0.05 – 3.9) 

1.38 (0.33 – 5.78)  

1.04 (0.11 – 10) 

(omitted) 

(omitted) 

 

- 

0.230 

0.629 

0.479 

0.658 

0.976 

- 

- 

Income (n=164) 

500- < 2,000 

2,000- <3,500 

3,500- 5,000 

> 5,000 

 

0 

2 (6.90) 

2 (6.90) 

25 (86.21) 

 

3 (2.22) 

1 (0.74) 

3 (2.22) 

128 (94.81) 

 

(omitted) 

10.24 (0.89 – 117.3) 

3.41 (0.54 – 21.49) 

(reference) 

 

- 

0.062 

0.191 

- 

Paternal employment status 

(n=152) 

Employed 

Unemployed 

 

 

28 (100) 

0 

 

 

120 (96.77) 

4 (3.23) 

 

 

(reference) 

(omitted) 

 

 

- 

- 

Maternal employment status 

(n=161) 

Employed 

Unemployed 

 

 

12 (42.86) 

16 (57.14) 

 

 

69 (51.88) 

64 (48.12) 

 

 

(reference) 

1.438 (0.63 – 3.27) 

 

 

- 

0.387 

Parent‘s marriage status (n=161) 

Married in church 

Not married 

Married in civil court 

 

 

16 (59.26) 

5 (18.52) 

6 (22.22) 

 

 

74 (55.22) 

21 (15.67) 

39 (29.10) 

 

 

(reference) 

1.1 (0.36 – 3.36) 

0.71 (0.26 – 1.96) 

 

 

- 

0.865 

0.511 

 

For the bully subscale scores, males 

were 2.794 times more likely to have increased 

bully scores compared to females (95% CI 1,04 

to 7.49, p = 0.041). 

 



39 
The PCMC Journal, Vol. 15 No. 1 

Table 6.1 Association of select characteristics with bullying based on bully subscale scores 

 Yes (n=23) No (n=143) 

Crude OR (95% CI) P-value Frequency (%); Mean ± SD; Median 

(Range) 

Age (years) 11.04 ± 0.71 10.91 ± 0.74 1.284 (0.7 – 2.34) 0.416 

Sex (male) 17 (73.91) 72 (50.35) 2.794 (1.04 – 7.49) 0.041 

Height (m) 1.38 ± 0.08 1.404 ± 0.1 0.042 (0.001 – 6.25) 0.215 

Weight (kg) 32.61 ± 5.75 34.8 ± 8.34 0.965 (0.91 – 1.02) 0.227 

BMI 17.14 ± 2.3 17.63 ± 3.73 0.96 (0.85 – 1.09) 0.542 

Religion  

Catholic 

Iglesia ni Cristo 

Born Again 

Jehovah‘s witness 

Mormon 

 

21 (91.3) 

1 (4.35) 

1 (4.35) 

0 

0 

 

127 (88.81) 

3 (2.1) 

7 (4.9) 

5 (3.5) 

1 (0.7_ 

 

(reference) 

2.02 (0.2 – 20.3) 

0.86 (0.1 – 7.38) 

(omitted) 

(omitted) 

 

- 

0.552 

0.894 

- 

- 

Number of siblings 3 (1—6) 2 (1—12) 1.127 (0.89 – 1.42) 0.316 

Order in family 

First child 

Second child 

Third child 

Fourth child 

Fifth child 

Sixth child 

Seventh child 

12th child 

 

10 (43.48) 

2 (8.7) 

4 (17.4) 

1 (4.35) 

4 (17.39) 

2 (8.7) 

0 

0 

 

62 (43.36) 

29 (20.28) 

30 (20.98) 

9 (6.29) 

8 (5.59) 

3 (2.1) 

1 (0.7) 

1 (0.7) 

 

(reference) 

0.427 (0.09 – 2.08) 

0.827 (0.24 – 2.85) 

0.689 (0.08 – 6.04) 

3.1 (0.78 – 12.24) 

4.13 (0.61 – 27.91) 

(omitted) 

(omitted) 

 

- 

0.292 

0.763 

0.737 

0.106 

0.145 

- 

- 

Income (n=164) 

500- < 2,000 

2,000- <3,500 

3,500- 5,000 

> 5,000 

 

1 (4.35) 

1 (4.35) 

1 (4.35) 

20 (86.96) 

 

2 (1.42) 

2 (1.42) 

4 (2.84) 

133 (94.33) 

 

3.325 (0.29 – 38.38) 

3.325 (0.29 – 38.38) 

1.663 (0.176 – 15.63) 

(Reference) 

 

0.336 

0.336 

0.657 

- 

Paternal employment status 

(n=152) 

Employed 

Unemployed 

 

 

20 (95.24) 

1 (4.76) 

 

 

128 (97.71) 

3 (2.29) 

 

 

(reference) 

2.133 (0.21 – 21.53) 

 

 

- 

0.521 

Maternal employment status 

(n=161) 

Employed 

Unemployed 

 

 

12 (54.55) 

19 (45.45) 

 

 

69 (49.64) 

70 (50.36) 

 

 

(reference) 

0.82 (0.33 – 2.03) 

 

 

- 

0.669 

Parent‘s marriage status 

(n=161) 

Married in church 

Not married 

Married in civil court 

 

 

12 (57.14) 

4 (19.05) 

5 (23.81) 

 

 

78 (55.71) 

22 (15.71) 

40 (28.57) 

 

 

(reference) 

1.18 (0.35 – 4.03) 

0.813 (0.27 – 2.47) 

 

 

- 

0.790 

0.714 

 

Adjusting for age, male sex remained to 

have increased odds for increased bully subscale 

scores. Specifically, males had 2.727 more likely 

to have increased bully subscale scores. This 

model explained 3.76% of the variation in bully 

subscale scores but was not statistically 

significant (p = 0.0814).

 

Table 6.2  Predictors of bully subscale scores 

 Adjusted Odds Ratio  95% Confidence Interval P-value 

Age (years) 1.214 0.66 – 2.22 0.529 

Sex (male) 2.727 1.01 – 7.34 0.047 

R
2
 = 3.76%; p-value = 0.0814 
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For the fight subscale scores, males 

were six times more likely to have increased 

bully scores compared to females (95% CI 1.96 

to 18.29, p = 0.002). 

 

Table 7.1  Association of select characteristics with bullying based on fight subscale scores 

 Yes (n=26) No (n=140) 

Crude OR (95% CI) P-value Frequency (%); Mean ± SD; Median 

(Range) 

Age (years) 11.07 ± 0.69 10.9 ± 0.74 1.391 (0.78 – 2.4) 0.261 

Sex (male) 22 (84.62) 67 (47.86) 5.99 (1.96 – 18.29) 0.002 

Height (m) 1.39 ± 0.08 1.40 ± 0.10 0.487 (0.006 – 39.84) 0.749 

Weight (kg) 35.35 ± 6.33 34.33 ± 8.34 1.02 (0.96 – 1.07) 0.556 

BMI 18.19 ± 2.95 17.44 ± 3.65 1.06 (0.94 – 1.19) 0.329 

Religion 

Catholic 

Iglesia ni Cristo 

Born Again 

Jehovah‘s witness 

Mormon 

 

22 (84.62) 

3 (11.54) 

1 (3.85) 

0 

0 

 

126 (90) 

1 (0.71) 

7 (5) 

5 (3.57) 

1 (0.71) 

 

(reference) 

17.18 (1.7 – 172.7) 

0.82 (0.09 – 6.98) 

(omitted) 

(omitted) 

 

- 

0.016 

0.854 

- 

- 

Number of siblings 2 (1 – 5) 2 (1 – 12) 0.935 (0.72 – 1.2) 0.614 

Order in family 

First child 

Second child 

Third child 

Fourth child 

Fifth child 

Sixth child 

Seventh child 

12th child 

 

14 (53.85) 

4 (15.38) 

3 (11.54) 

1 (3.85) 

4 (15.38) 

0 

0 

0 

 

58 (41.43) 

27 (19.29) 

31 (22.14) 

9 (6.43) 

8 (5.71) 

5 (3.57) 

1 (0.71) 

1 (0.71) 

 

(reference) 

0.614 (0.18 – 2.04) 

0.40 (0.11 – 1.5) 

0.46 (0.05 – 3.94) 

2.07 (0.5 – 7.87) 

(omitted) 

(omitted) 

(omitted) 

 

- 

0.426 

0.175 

0.479 

0.285 

- 

- 

- 

Income (n=164) 

500- < 2,000 

2,000- <3,500 

3,500- 5,000 

> 5,000 

 

0 

1 (3.85) 

2 (7.69) 

23 (88.46) 

 

3 (2.17) 

2 (1.45) 

3 (2.17) 

130 (94.20) 

 

(omitted) 

2.826 (0.25 – 32.46) 

3.77 (0.6 – 23.8) 

(reference) 

 

- 

0.404 

0.158 

- 

Paternal employment status 

(n=152) 

Employed 

Unemployed 

 

 

23 (100) 

0 

 

 

125 (96.90) 

4 (3.10) 

 

 

(reference) 

(omitted) 

 

 

- 

- 

Maternal employment status 

(n=161) 

Employed 

Unemployed 

 

 

11 (44) 

14 (56) 

 

 

70 (51.47) 

66 (48.53) 

 

 

(reference) 

1.35 (0.57 – 3.18) 

 

 

- 

0.493 

Parent‘s marriage status (n=161) 

Married in church 

Not married 

Married in civil court 

 

 

18 (78.26) 

2 (8.70) 

3 (13.04) 

 

 

72 (52.17) 

24 (17.39) 

42 (30.43) 

 

 

(reference) 

0.33 (0.07 – 1.54) 

0.28 (0.08 – 1.03) 

 

 

- 

0.160 

0.055 

 

Adjusting for age, the table below 

showed that male sex remained to have 

increased odds for increased bully subscale 

scores. Specifically, males were 5.794 times 

more likely to have increased fight subscale 

scores.  

 

Compared to Catholic students, 

respondents who were Iglesia ni Cristo (INC) 

religion were 27.93 times more likely to have 

increased fight subscale scores. 

This model explained 14.17% of the 

variation in fight subscale scores (p = 0.0005). 
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Table 7.2  Adjusted Odds Ratio 

 
Adjusted Odds Ratio  95% Confidence Interval P-value 

Age (years) 1.291 0.70 – 2.37 0.410 

Sex (male) 5.794 1.83 – 18.39 0.003 

Religion  

Catholic 

Iglesia ni Cristo 

Born Again 

Jehovah‘s witness 

Mormon 

 

(reference) 

17.93 

0.701 

(omitted) 

(omitted) 

 

- 

1.37 – 233.93 

0.08 – 6.33 

- 

- 

 

- 

0.028 

0.751 

- 

- 

R
2
 = 14.17%; p-value = 0.0005 

 

DISCUSSION 

Bullying in school is an issue that 

continue to receive attention from researchers, 

educators, parents and students. This study 

focused on the prevalence of bullying in a public 

elementary school in Quezon City. Based from 

the data that was gathered, school bullying is 

still prevalent. The overall prevalence of 

bullying was at 15.66%.  

According to independent study, it was 

found that parents whose students attend public 

schools reported higher bullying rates (29 

percent) than parents whose children attend 

private boarding schools (22 percent). Minority 

students were also found to be more at risk of 

bullying in public schools than private ones. 

Using the Illinois Bullying Scale, the 

prevalence of bullying was 18% on victim 

subscale, 13.86% on bully subscale and 15.66% 

on fight subscale. Hence, it can be concluded 

that, among the 3 subscales, there are more 

students who are being bullied. 

There were three items in the IBS were 

more than 50% of the students had experienced 

at least once, which were: Other students made 

fun of me, Other students called me names, and I 

hit back when someone hit me first (Table 

2).This can be further deduce that verbal and 

physical abuses were observed more frequently 

among the students in a public elementary 

school. Based on the recent statistics on 

bullying, verbal bullying is the most common 

type of bullying which is about 77% of all 

students being bullied. 

No single factor puts a child at risk of 

being bullied or bullying others. Bullying can 

happen anywhere – workplace, home and even 

in school. In some studies, children who are 

bullied have one or more of the following risk 

factors such as overweight of underweight, 

perceived to be weak, depressed and have low 

self-esteem, and also those who are unpopular. 

On the other hand, children who are more likely 

to bully others are those who are aggressive, 

violent, have less parental involvement, have 

more friends and popular.   

Among the socio-demographic data 

listed in the study, male gender revealed to be 

more likely to have increased risk for bullying 

for both bully and fight subscales. This can be 

further explained since for decades, in many 

researches, boys were found out to be inherently 

more aggressive than girls, and playground 

scuffles usually ended with a boy in detention. 

In the 1990s, though, Finnish researcher Kaj 

Bjorkqvist began interviewing adolescent girls 

about their interactions. He found was that girls 

are no less aggressive than boys; they are just 

aggressive in different ways
14

. This further 

strengthens the fact that gender is a significant 

factor of bullying.  

The study also showed that compared to 

Catholic students, those respondents who were 

of Iglesia Ni Cristo (INC) religion were 17.93 

times more likely to have increased fight 

subscale scores. However, no recent data or 

studies that would support that INC religion are 

prone to be involved in fighting. This factor was 

statistically significant in the data, but this could 

be even an artifactual association meaning 

association by chance but not a real association. 

Respondents whose parents‘ marriage 

status was that of civil marriage were 80% less 

likely to have increased bully scores. However, 

in a recent study performed in Turkey on school 

bullying by Turkmen et al, marital status of the 

parents were observed to have no association 
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being a victim of violence
17

.In contrast to this, 

some studies revealed that significantly higher  

proportion of children with divorced or widowed 

parents were reported being involved in the form 

of bullying than children with regular married 

parents, especially as bullies
18

. This may be 

attributed to the stressful environment in which 

children from broken families endure. But since 

this study showed, in general, a large proportion 

of children having married parents either civil or 

in church, then less likely that these students 

would have increased bully scores as being 

shown in table 4.2 

On the other hand, this study showed 

that the Body Mass Index (BMI), educational 

levels of parents, socioeconomic status, 

composition of the families of the students were 

reported to be not associated with bullying.  

CONCLUSION 

This study concludes that, even with 

Anti-Bullying Law being implemented, bullying 

is still prevalent in schools, especially in public 

schools. The study showed that the prevalence of 

bullying was at 15.66%. Majority of the students 

who were involved were victims (18%). 

Males have increased bully scores 

compared to female for both bully and fight 

subscales. Other factors such as being 

overweight or underweight, educational levels of 

parents, socioeconomic status, composition of 

the families play no significant association with 

bullying among students in public school. 

Bullying is a psychological and pedagogical 

problem connected with public health. It must be 

solved by various professionals immediately. 

Adolescents should be guided by adults and the 

family should play a vital role in protecting the 

welfare of their children. Since bullying is still 

prevalent, early identification of children at risk 

for bullying should be done to prevent further 

consequences. Through early intervention, 

young children will be less likely to succumb to 

the accumulating risks and negative effects of 

bullying.  

 Teachers and even parents should 

become familiar with the school‘s definition of 

bullying, bullying prevention policies and the 

code of conduct. This is to ensure that the same 

policy is being enforced throughout the school. it 

would also be helpful if teachers and other 

faculty staff will attend a bullying training 

prevention programs or in-service in order to 

learn more about bullying and their obligation as 

a teacher related to this issue.  
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CHILDREN’S MEDICAL CENTER 

    

DIOSEMIL L. LEYSON- GUZMAN, MD, ALONA A. BRIONES, MD, MARIA ROSARIO S. 

CRUZ, MD, MA. NORMA V. ZAMORA, MD, RACHELLE C. DELA CRUZ, MD 

 

ABSTRACT 

 

BACKGROUND: Amphotericin B is used in pediatrics for severe fungal infections despite its known 

nephrotoxic side effects. Tubular injury and renal vasoconstriction range from 15-58% with exact risk 

factors that predispose children to developing these complications still undefined. 

 

OBJECTIVES: To determine the risk factors for nephrotoxicity with deoxycholate Amphotericin B 

treatment among children 6 months-18 years old at the Philippine Children‘s Medical Center from 2006- 

2017 

 

METHODS: This is a retrospective case-control study of 150 patients. Cases had decrease in eGFR by at 

least 25% and/or developed hypokalemia after at least one dose of Amphotericin. Those who did not 

develop nephrotoxicity were considered controls. Risk factors evaluated were age, sex, nutritional status, 

underlying medical condition, cumulative dose, concomitant use of nephrotoxic drugs used, treatment 

with diuretics and intravenous hydration. Results were analyzed using univariate and multivariate 

regression models. 

 

RESULTS: Using logistic regression, underlying malignancy had the highest odds ratio of 33.1 and 

nutritional status of z score=0 showed the lowest at 0.158. Duration of treatment >14 days had 1.75 times 

chance of developing nephrotoxicity while total cumulative dose >7.1 mg/kg had 1.5 times more chance 

of developing nephrotoxicity. Subjects given diuretics had 5.5 times more odds, while those not given 

concomitant nephrotoxic medications were 5.33% less likely to develop renal toxicity.  

 

CONCLUSION: Risk factors for nephrotoxicity were malignancy as an underlying medical condition, 

duration of amphotericin treatment of >14 days, cumulative dose >7.1 mg/kg and diuretic use. Normal 

nutritional status and no other concomitant nephrotoxic medication use had lesser odds of developing 

nephrotoxicity. 

 

RECOMMENDATION: Clinicians should consider these risk factors, institute measures to monitor 

occurrence of nephrotoxicity and the need for alternative fungal therapy in these children. With 

identification of the population at risk, prospective research on determining the specific onset of renal 

effects and possible intervention is recommended. 

 

KEYWORDS: Amphotericin B, Nephrotoxicity, Risk factors 

 

INTRODUCTION 

Amphotericin is widely used as an 

antifungal agent and has been increasingly 

prescribed in the pediatric age group because of 

the increasing number of immunocompromised 

patients on oncologic treatments and antibiotic 

use (1,2). Although numerous antifungal agents 

have been approved for use, deoxycholate 

amphotericin B has been considered the 

―standard‖ therapy for most invasive fungal 

infections and the standard comparison for new 

antifungal drugs.  However, deoxycholate 

amphotericin B has several disadvantages 

because of infusion-related events and most 

importantly, nephrotoxicity (1).  

There are two main effects of 

Amphotericin B on the kidney: reduction in 

glomerular filtration rate and tubular dysfunction 

(2,3). A decreased glomerular filtration rate is 

evidenced by increased serum urea and 
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creatinine. Tubulopathy, especially in the distal 

portion, is characterized by hypokalemia due to 

potassium wasting, metabolic acidosis, 

hypomagnesemia and loss of urine concentrating 

ability (1). Renal effects of amphotericin may 

occur in up to 30-80% of adult and young 

patients, with very few researches in children 

(2,4).  

Currently, there are two forms of 

amphotericin available in our institution, the 

deoxycholate amphotericin and lipid complex 

amphotericin, with the latter shown to have 

similar efficacy and nephrotoxicity lower than 

that of conventional amphotericin B. The 

primary disadvantage to its use, however, is the 

financial cost for daily treatment compared to 

the conventional amphotericin treatment (1,5). 

Also, its use has not been thoroughly evaluated 

whether their use in ―low-risk‖ patients would 

be of significant benefit.  

Amphotericin B induced nephrotoxicity, 

although often reversible, has been associated 

with increased morbidity and mortality along 

with increased hospital days and higher cost (1). 

In addition to affecting the kidney directly, the 

changes in the glomerular filtration rate and 

tubular secretion may affect the character of 

other nephrotoxins, which may increase their 

systemic exposure and risk for severe renal 

damage (2). Hence, identification and possible 

attenuation of nephrotoxicity is critical.  

This study will determine the risk 

factors for acute kidney injury and hypokalemia 

among children 6mo-18yo who underwent 

deoxycholate Amphotericin B treatment at the 

Philippine Children‘s Medical Center from 

January 2006-January 2017.  

Due to lack of studies in the pediatric 

age group, the time to onset and other factors 

contributing to renal dysfunction varies 

considerably among patients hence the need for 

close monitoring of patients on treatment. Some 

studies recommend monitoring renal toxicity by 

obtaining urea and creatinine among other 

parameters every other day throughout therapy 

(2). This is on the premise that there are 

currently no guidelines in monitoring and 

identification of patients that need close 

observation. 

Determination of the incidence of renal 

aberrations associated with Amphotericin B use 

in our setting will promote awareness on the 

matter and encourage rational use of antifungal 

therapy. Knowing the risk factors for 

amphotericin B nephrotoxicity in children will 

help in the early identification of the patients in 

need for close monitoring, allow prevention of 

nephrotoxicity if the risks are modifiable and 

possibly recommend use of the lipid form to 

decrease its renal effects.  

METHODOLOGY 

This is a retrospective case control study 

of patients aged 6 months old to 18 years old 

treated with deoxycholate Amphotericin B from 

January 2006 to January 2017 at the Philippine 

Children‘s Medical Center. Patients who were 

given at least one dose of deoxycholate 

Amphotericin B and had a drug related 

nephrotoxicity defined as decrease in GFR by at 

least 25% and/or developed hypokalemia were 

regarded as cases while those who were given 

the said treatment and did not develop 

nephrotoxicity were considered as controls.  

List of patients were obtained from the 

Pharmacy Division. Individual charts were 

reviewed to obtain demographic profile and 

other information pertaining to the potential risk 

factors for nephrotoxicity, such as: nutritional 

state, cumulative deoxycholate Amphotericin B 

dose, underlying medical condition, recent 

nephrotoxic drug use, diuretic use and 

intravenous hydration use. Renal effects of 

Amphotericin B were based on their decline in 

renal function as per pRIFLE criteria and 

occurrence of hypokalemia among these 

patients.   

Only those patients who had baseline 

creatinine and serum potassium levels prior to 

the initiation of Amphotericin B were included 

in the study.  The subjects included in the study 

also had estimated glomerular function (eGFR) 

by modified Schwartz technique of more than 15 

ml/min/1.73m
2
 and baseline serum potassium 

levels equal to or greater than 3.5mmol/L prior 

to the initiation of Amphotericin B.  

 Excluded patients were those less than 

six months old and those using the lipid 

formulation of Amphotericin B. Patients with 

incomplete data on their baseline creatinine and 

serum potassium levels were not included. 

Subjects with baseline estimated glomerular 

function of less than or equal to 15 
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ml/min/1.73m
2
 and whose serum potassium 

were less than 3.5 were also excluded.  

Other toxic effects from Amphotericin 

use and other renal events that may have caused 

loss or end stage renal disease were not included 

the study. Because of the nature of a 

retrospective study, the accuracy of the data 

collected relied on the adequate documentation 

from the patient‘s records.  

The list of patients on deoxycholate 

Amphotericin B treatment from January 2006 to 

January 2017 were obtained from the hospital 

pharmacy. Information regarding each patient 

were reviewed and logged from medical charts 

at the Medical Records Section. Factors 

evaluated were: age (6 months-35months old, 36 

months-9 years old and 10-18 years old), sex 

(male or female), nutritional status (based on z 

scores for weight for height/length) , primary 

underlying medical condition (malignancy, 

neurological illness, surgical or postoperative 

and others),cumulative dose of amphotericin 

given, nephrotoxic drug use during and within 

30 days before the initiation of Amphotericin 

treatment (aminoglycosides, vancomycin, 

acyclovir, NSAIDS, radiocontrast agents, 

chemotherapy such as platinum based 

compounds, ifosfamide and methotrexate, 

calcineurin inhibitors, allopurinol) , diuretics 

(furosemide) use and use of intravenous 

hydration (hydration at above maintenance, 

maintenance or without use of intravenous 

hydration). 

Occurrence of an acute kidney injury 

was based on creatinine levels taken prior to the 

initiation of amphotericin treatment and 

compared with repeat creatinine levels taken 

after at least 1 dose of Amphotericin B. The 

estimated glomerular filtration rate that showed 

at least a 25% increase from baseline is 

considered an acute kidney injury event. Patients 

who at the end of treatment did not have a 

decrease in estimated glomerular function of at 

least 25% were considered as with no acute 

kidney injury. 

Tubular effects of Amphotericin were 

assessed through derangements in potassium 

levels. Baseline serum potassium levels prior to 

the initiation of Amphotericin B treatment were 

compared to subsequent levels throughout the 

treatment. Patients who had serum potassium 

less than 3.5mmol/L after at least 1 dose of 

Amphotericin were considered as having an 

episode of hypokalemia.  

Data collected were described using 

means, standard deviations, frequency and 

percentages. Association were tested using the t-

test for normally distributed variables and Mann 

Whitney Test for non-normal distributions. Chi- 

square or Fischer‘s exact test were used for 

categorical variables.  

 Those variables which showed 

significance on univariate analysis were entered 

to the logistic regression model. For all tests, a 

95% confidence level was considered 

significant. 

RESULTS 

 A total of 318 patient charts were 

reviewed with only 150 (75 cases and 75 

controls) patients who met the inclusion criteria 

of the study. The most common reason for 

exclusion was absent baseline or follow-up 

monitoring of creatinine and serum potassium 

during treatment. Of those who developed 

nephrotoxicity, 73 subjects presented with 

hypokalemia (with 3 patients both with 

hypokalemia and acute kidney injury) while 2 

subjects developed acute kidney injury. There 

were no patients who underwent renal 

replacement therapy for nephrotoxicity. 

 Although there was no significance in the 

distribution between age groups, majority of the 

patients given Amphotericin B were between 6 

months old to 9 years old. There was also no 

gender predilection as to the occurrence of 

nephrotoxicity between males and females. 

Majority of the patients enrolled had z scores for 

weight for length/height equal to zero and were 

significantly different among cases and controls. 

Distributions of patients with z scores falling 

above or below zero were not significant 

between the two groups (Table 1). 
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Table 1. Demographic Characteristics and Nutritional Status of Subjects given Deoxycholate Amphotericin B 

Variables With Toxicity 

(Cases) n=75 

Without Toxicity 

(Controls) n=75 

P value 

Age in months/yrs   0.363 

         6-35 months 26 (34.7%) 34 (45.3%)  

         36 months to 9 yrs 34 (45.3%) 31 (41.3%)  

         10 yrs+ 15 (20%) 10 (13.4%)  

Gender   0.999 

         Male 45 (60%) 44 (58.7%)  

         Female 30 (40%) 31 (41.3%)  

BMI, mean +/SD 15.97 ±2.94 15.78 ±3.62 0.734 

Weight for Length/Height   0.136 

           z= 0 20 (26.7%) 34 (45.2%) 0.0265* 

           z -1 18 (24%) 11 (14.7%) 0.214 

           z-2 14 (18.6%) 8 (10.7%) 0.248 

           z-3 11 (14.7%) 11 (14.7%) 1.00 

           z+1-+3 12 (16%) 11 (14.7%) 1.00 

*p value significant at ≤ 0.05 

 

 Majority of patients who received 

Amphotericin B had underlying malignancies 

(blood or solid tumors). Cancer patients and 

those who underwent recent surgical procedures 

were significantly associated with Amphotericin 

B nephrotoxicity based on univariate analysis. 

Other patients who were given Amphotericin B 

had underlying neurologic illnesses, pneumonia, 

cardiac conditions and primary 

immunodeficiencies (Table 2)

 

Table 2. Underlying Medical Condition of Patients given Deoxycholate Amphotericin B 

Variables With Toxicity 

(Cases) n=75 

Without Toxicity 

(Controls) n=75 

P value 

Underlying medical condition   0.0007* 

          malignancy 39 (52%) 17 (22.7%) 0.0003* 

          neurologic illness  9 (12%) 15 (20%) 0.265 

          Pneumonia 15 (20%) 18 (24%) 0.694 

          Surgical 1 (1.4%) 11 (14.7%) 0.005* 

          Others 11 (14.7) 14 (18.6%) 0.662 

*p value significant at ≤ 0.05 

 The most common indications for 

initiating Amphotericin treatment for both 

groups were blood and urine growth of Candida 

species.  Total cumulative dose (mean ±SD) of 

Amphotericin for the controls were at 7.104 ± 

4.48 mg/kg while a cumulative dose of 8.065 ± 

7.58 mg/kg was documented for those who 

developed nephrotoxicity. Indications for 

treatment and cumulative dose were not 

significantly associated with hypokalemia or 

increased creatinine. The average length of 

treatment before cases developed nephrotoxicity 

were at 14.33 ±9.47 days while those who did 

not develop nephrotoxicity were treated for as 

long as 8.65 ±7.86 days. Treatment duration was 

a significant determinant for nephrotoxicity (p 

<0.0001) (Table 3).
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Table 3. Indications for Use, Treatment Duration and Cumulative Dose of Patients given Deoxycholate 

Amphotericin B 

Variables With Toxicity 

(Cases) n=75 

Without Toxicity 

(Controls) n=75 

P value 

Indication for Amphotericin 

treatment 

  0.105 

         Candidemia 31 (41.3%) 23 (30.7%) 0.234 

         Candiduria 17 (22.7%) 31 (41.3%) 0.022 

 Persistent fever on 

prolonged antibiotics 

18 (24%) 15 (20%) 0.693 

Progression of other 

symptoms despite 

antibiotics 

9 (12%) 6 (8%) 0.587 

Duration of Amphotericin 

Treatment, in days, mean  +/SD 

14.33 ±9.47 8.65 ±7.86 <0.0001* 

Total cumulative Amphotericin 

dose, (mg/kg), mean +/-SD 

7.104 ±4.48 8.065 ±7.58 0.182 

*p value significant at ≤ 0.05 

 Controls had a baseline creatinine of 

31.35 ± 18.54 umol/L (eGFR 116.13 ± 39.65 

ml/min/1.73m
2
) and baseline serum potassium 

levels of 4.02 ± 0.477 mmol/L.  On the other 

hand, cases had baseline creatinine of 34.44 +/ 

22.56 umol/L (eGFR 121.89 ± 38.72 

ml/min/1.73m
2
) with baseline serum potassium 

levels were at 3.98 ± 0.314 mmol/L. Majority of 

patients from both groups were maintained on 

maintenance hydration during treatment.  

Baseline creatinine, eGFR and serum potassium 

levels and the presence of hydration during 

treatment were not significant determinants for 

renal toxicity (Table 4). 

 

Table 4. Baseline Creatinine, estimated Glomerular Filtration Rates (eGFR), Potassium levels and Hydration 

administered to patients given Deoxycholate Amphotericin B 

Variables With Toxicity 

(Cases) n=75 

Without Toxicity 

(Controls) n=75 

P value 

Baseline Creatinine, mean 

(umol/L) +/-SD  

34.44 ±22.56 31.35 ±18.54 0.309 

Baseline eGFR 

(ml/min/1.73m
2)

, mean +/-SD 

121.89 ±38.72 116.13 ±39.65 0.369 

Baseline Potassium (mmol/L), 

mean +/-SD 

3.98 ±0.314 4.02 ± 0.477 0.491 

Hydration rate   0.147 

         none 11 (14.7%) 5 (6.7%) 0.185 

         maintenance 50 (66.7%) 60 (80%) 0.096 

         above maintenance 14 (18.6%) 10 (13.3%) 0.505 

*p value significant at ≤ 0.05 

 

 Sixty percent of patients who developed 

nephrotoxicity were given diuretics during their 

course of therapy. Vancomycin and 

aminoglycosides, alone or in combination, were 

among the common nephrotoxic drugs that were 

given together with Amphotericin B. Other 

drugs used in some patients were acyclovir, 

ifosfamide, carboplatin, cisplatin and ibuprofen. 

The use of diuretics and concomitant 

nephrotoxic medications during Amphotericin B 

treatment were significantly associated with the 

occurrence of renal toxicity (Table 5).  
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Table 5. Concomitant Use of Diuretics other Medications among Patients given Deoxycholate Amphotericin B  

Variables With Toxicity 

(Cases) n=75 

Without Toxicity 

(Controls) n=75 

P value 

Use of Diuretics 

N (%) 

45 (60%) 14 (18.7%) <0.0001* 

Concomitant medications   0.0003* 

         None 2 (2.7%) 21 (28%) <0.0001* 

         Vancomycin alone 11 (14.7%) 10 (13.3%) 1.00 

 Vancomycin + 

aminoglycoside 

16 (21.3%) 7 (9.3%) 0.068 

Vancomycin +  

aminoglycoside + others  

3 (4%) 0 0.244 

        Vancomycin +  others 5 (6.7%) 3 (4%) 0.719 

         Aminoglycoside only 28 (37.3%) 27 (36%) 1.00 

 Aminoglycosides +  

others 

6 (8%) 2 (2.7%) 0.276 

         Others 4 (5.3%) 5 (6.7%) 0.999 

*p value significant at ≤ 0.05 

 Based on univariate analysis (p ≤ 0.05) the 

following were the significant variables 

associated with nephrotoxicity: patient‘s 

underlying condition ( p = 0.0007), underlying 

malignancy and recent surgical procedure (p= 

0.0003 and 0.005 respectively) , duration of 

amphotericin treatment (p <0.0001), use of 

diuretics (p <0.0001) and use of other 

nephrotoxic drugs during Amphotericin 

treatment (0.0003).  

  Logistic regression was done to 

determine the independent factors of 

nephrotoxicity. Results showed 6 variables 

significantly associated with outcome of 

nephrotoxicity: a weight for height/length z 

score of 0, malignancy as underlying medical 

condition, duration of treatment, cumulative 

dose of Amphotericin B, diuretic use and use of 

concomitant nephrotoxic medications (Table 6). 

 

Table 6. Logistic Regression Analaysis using the ENTER method for the different variables from the Univariate 

analysis 

 

Variable Odds Ratio p value Confidence interval 

Z score (weight for length/height)= 0 0.1585 0.0098* 0.0392- 0.6412 

Underlying malignancy 33.1210 0.0004* 4.7267- 232.0854 

Underlying surgical condition 0.1201 0.1625 0.0061-2.3506 

Candiduria as indication for treatment 1.5045 0.5453 0.4005-5.6522 

Duration of amphotericin treatment (> 14 

days) 

1.7554 0.0000* 1.3633-2.2602 

Total Cummulative amphotericin dose 

(<7.1mg/kg) 

0.6659 0.0004* 0.5312-0.8347 

No hydration given during treatment 3.5197 0.3327 0.2759-44.8996 

At least maintenance hydration during 

treatment 

1.4052 0.7221 0.2155-9.1608 

Diuretic use during treatment  5.4823 0.0082* 1.5514-19.3730 

No concomitant nephrotoxic medications 

given 

0.0533 0.0115* 0.0055-0.5182 

Given Vancomycin + aminoglycoside 

during treatment 

2.9390 0.2118 0.5410-15.9655 

*p value significant at ≤0.05 
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 A z score of 0 showed an OR of 0.158, or 

15.8% less chance of nephrotoxicity among 

those with normal nutritional status compared to 

other z scores. Patients who had cancer as the 

primary disease had the highest odds of based on 

the model, indicating that those who had 

malignancy had 33.1 times chance of developing 

nephrotoxicity compared to other medical 

conditions. 

  A total duration of more than 14 days of 

treatment was associated with a 1.75 times 

chance of developing nephrotoxicity while 

patients who were given more than a cumulative 

Amphotericin B dose of 7.1 mg/kg had 1.5 times 

more of developing hypokalemia or acute renal 

failure.  

 Patients who were given diuretics during 

their course of treatment had 5.5 times odds of 

nephrotoxicity. Those who were not given other 

concomitant nephrotoxic medications (such as 

vancomycin, aminoglycosides, cyclosporine and 

others) were 5.33% less likely to develop 

nephrotoxicity as compared to those who were 

given at least one added drug. 

 

DISCUSSION 

 As seen is other studies, hypokalemia was 

the more prominent manifestation of renal injury 

in patients given Amphotericin B (11). Although 

nephrotoxicity is a well-known complication of 

deoxycholate Amphotericin B treatment, the 

exact risk factors that predispose patients to 

developing this complication has not been fully 

identified. Differences on reports also are 

partially due to different definitions of 

nephrotoxicity. Based on our study, the 

independent determinants of the occurrence of 

nephrotoxic effects of Amphotericin are 

nutritional status, the underlying medical 

condition, cumulative dose and duration of 

treatment and concomitant use of diuretics and 

nephrotoxic drugs.  

 Several investigators have found 

inconsistent results on the effects of nutritional 

status. And since these are mostly done in the 

adult population, only the weight was the basis 

for analysis with increased risk in the heavier or 

obese patients (9,11) with no correlates done yet 

on children. In our study, nutritional status was 

based on weight for corresponding height or 

length and not on weight alone.  Children with 

normal nutritional status (z=0) corresponded to 

15.8% less odds of nephrotoxicity compared to 

those who belong above or below the score.  

 Among adults, known underlying medical 

conditions that may be confounding factors for 

Amphotericin B nephrotoxicity is diabetes 

mellitus, ischemic heart disease and patients 

who had previous chemotherapy (3). Based on a 

study of Karimzadeh et al on cancer adult 

patients, nearly one-third developed 

nephrotoxicity a week after initiating 

Amphotericin treatment.  Currently, there is no 

study on the nephrotoxic side effects of 

antifungal treatment directed to a special or 

high-risk population in children. From our 

results, it is shown that children who have 

malignancies were at highest odds of developing 

the unwanted renal effects of Amphotericin B. 

This is perhaps due to their previous 

chemotherapy received or their 

immunosuppressed state that have implications 

on their baseline renal status.  

 As seen in a retrospective study of adult 

patients, total dose and duration of therapy was a 

determinant of nephrotoxicity as attributed to the 

degree of exposure of the kidneys to the drug 

(9). Harbath et al noted that with longer duration 

of treatment, the greater the cumulative risk of 

nephrotoxicity. Results from the study of Fischer 

and colleagues also noted that each 

0.10mg/kg/day increment in Amphotericin B 

dose was associated with a 1.8 fold increase in 

the risk of nephrotoxicity. In our study, a 

duration of more than 14 days of treatment and 

doses of amphotericin above 7.1mg/kg was 

already associated with occurrence of 

hypokalemia or acute kidney injury. These 

findings can assist the clinicians is assessing the 

risk-benefit ratio of high dose or prolonged 

Amphotericin B treatment.  

 Diuretics administered during the course 

of treatment were associated with a 12.5 increase 

in the risk of nephrotoxicity as noted from Fisher 

et al. This is similar to our results, showing that 

concomitant diuretic use conferred 5.5 times 

odds of nephrotoxicity compared to those who 

were not given any.  This is presumably due to 

the direct effect of diuretics on the kidneys and a 

relative hypovolemia that may be experienced 

during diuretic treatment (9). This is also 

consistent with reports saying that saline loading 

can reverse nephrotoxicity in patients who may 
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be intravascularly volume depleted during 

treatment. In our study, however, there was no 

noted association with additional fluid 

supplementation with the occurrence of 

nephrotoxicity. Nevertheless, with the above 

results, if diuretic therapy is warranted, 

meticulous attention must be given to possible 

shifts in intravascular volume status and re-

assessment of renal function.  

 Although not significant in our study, it 

is observed in several reports that the use of 

nephrotoxic drugs such as aminoglycosides, 

vancomycin and cyclosporine are confounding 

factors for the occurrence of nephrotoxicity 

(8,9,12). Some reports though, show contrasting 

results (10,11). This combination of nephrotoxic 

medications with amphotericin B were 

associated with higher renal toxicity possibly 

because patients who were given more 

concomitant drugs were also sicker hence a 

decreased glomerular filtration rate and not 

solely on the direct nephrotoxic effect of these 

drugs to the kidneys (13). Our study shows that 

those who were not given concomitant 

nephrotoxic drugs had lesser odds of having 

nephrotoxicity secondary to Amphotericin B. 

Perhaps not only because of less exposure to 

nephrotoxins but because these patients were 

relatively less sick compared to others who 

required more medications. 

 

CONCLUSION  AND 

RECOMMENDATIONS 

 

 Patients who were given deoxycholate 

Amphotericin B were mostly between 6 months 

old to 9 years old and had z scores for weight for 

length/height equal to zero. There was no gender 

predilection as to the occurrence of 

nephrotoxicity between males and females. 

Majority of patients who received Amphotericin 

B had underlying malignancies and were given 

the drug due to blood and urine growth of 

Candida species. Vancomycin and 

aminoglycosides, alone or in combination, were 

among the common nephrotoxic drugs that were 

given together with Amphotericin B. Baseline 

creatinine, eGFR and serum potassium levels 

and the presence of hydration during treatment 

were not significant determinants for occurrence 

of hypokalemia and/or acute renal failure.  

 From this study, the associated risk factors 

with nephrotoxicity due to deoxycholate 

Amphotericin B therapy were malignancy as an 

underlying medical condition, duration of 

Amphotericin treatment of more than 14 days, 

cumulative Amphotericin dose of more than 7.1 

mg/kg and diuretic use during treatment. 

Patients who had normal nutritional status 

(weight for height/length z score of 0) and with 

no other administered concomitant nephrotoxic 

medications had lesser odds of developing 

hypokalemia or acute kidney injury during 

Amphotericin treatment.  

  Because the development of acute kidney 

injury and electrolyte imbalances are associated 

with a longer hospital stay, higher mortality and 

additional medical costs, clinicians should 

consider the above risk factors among patients 

for Amphotericin treatment. Alternative fungal 

therapy and measures to decrease Amphotericin 

nephrotoxicity can be considered to address 

children who require treatment.  

 The retrospective nature of this study 

places limitations on accuracy, particularly in 

the recordkeeping. With the identification of 

children with malignancy as a high-risk 

population, further research on the effects of 

Amphotericin B on these children can be 

explored as to determine specific timing of 

monitoring for renal effects and timely 

intervention for complications. Determination of 

the specific onset and dose of deoxycholate 

Amphotericin B where manifestations of 

nephrotoxicity will begin can also be a future 

area for investigation.  
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ABSTRACT 

 

BACKGROUND: Hepatitis B is a vaccine-preventable condition that could develop into cirrhosis and 

hepatocellular carcinoma. Identifying patients at risk for Hepatitis B infection despite the universal 

implementation of Hepatitis B vaccination will help improve the immunization program. 

 

OBJECTIVE: To determine the prevalence and factors associated with seroprotection among children 3 

months to 18 years old primary Hepatitis B vaccination series. 

 

METHODOLOGY: This is a cross-sectional study among children 3 months to 18years old with 

complete Hepatitis B immunization. Demographic, social and clinical data were correlated with response 

to HBsAg, Anti-HBs and Total Anti-HBc tests. 

 

RESULTS: Among 110 subjects from different age groups, 52% had seroprotective anti-HBs levels (>10 

mIU/ml).  Seventy four percent seroprotection was seen in subjects with <5 years interval from 

vaccination, 26% in cases after 5-10 years, and 38% at 10 years after vaccination with significant 

difference.  Other factors such as gender, geographic area, type of vaccine, schedule, age at first dose and 

place of vaccine were not associated with seroprotection.  

 

CONCLUSION: Fifty two percent seroprotection from Hepatitis B infection among different age groups 

was demonstrated in our study.  Interval year after vaccination was the only factor established to have 

significant association with seroprotection, with < 50% decline of anti-HBs level at 5 years or more after 

vaccination. 

 

RECOMMENDATIONS: Community studies with larger population are needed.  Anti-HBs detection 5 

years or more post-vaccination may be considered to identify patients at risk for breakthrough infection.  

Repeat serologic testing among non-seroprotected subjects is recommended. 

 

KEYWORDS: Seroprotection, booster 

 

 

INTRODUCTION 

 

Information on the prevalence of 

antibody response among children who 

completed the vaccine in the country is still 

limited, if not unavailable.  Despite the success 

of the universal infant hepatitis B vaccination 

program in some parts of the world, chronic 

HBV infection with consequent cirrhosis and 

hepatocellular carcinoma remains to be common 

in certain hyperendemic areas like the 

Philippines.  In earlier studies, factors affecting 

such response to Hepatitis B vaccine have 

shown varying results (1).  Furthermore, among 

children who initially responded to a primary 

three-dose vaccination series, around 15–50% 

demonstrate low or undetectable anti-HBs levels 

5–10 years after primary vaccination (2).  Data 

on these aspects can help identify certain areas 

that need improvement in our national 

immunization program to fully combat the 

scourge of Hepatitis B infection. 

 The burden of Hepatitis B infection 

cannot be underestimated.  The disease accounts 

for 30% of cirrhosis and 53% of hepatocellular 

carcinoma (HCC) cases worldwide and as such, 

responsible for a staggering half a million deaths 

every year.  In young children, most Hepatitis B 

infections are asymptomatic and unrecognized 

until complications (chronic liver disease, 

cirrhosis, hepatoma) develop after decades, 

typically during mid-adulthood.  Since the 
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infection and its sequelae are not essentially an 

issue for childhood survival, Hepatitis B 

immunization primarily targeting young children 

remains to be underestimated (3).  In contrast, 

this should be the period to emphasize 

prevention of the said disease and studies on 

younger population should be prioritized. 

This paper aims to review the 

prevalence of seropositivity to Anti-HBs among 

children given primary series of Hepatitis B 

vaccine, and probe on the factors that may affect 

response.  After overcoming all the funding 

obstacles on vaccine availability, an evaluation 

of the outcome of the immunization program 

and Hepatitis B status among our patients may 

help guide future policies and priorities in the 

continuity of the battle against this infection.   

Unfortunately, the progress in Hepatitis 

B control in the Philippines has still been slow, 

erratic and to date, inadequate (3).  This study 

can give a glimpse of the Hepatitis B status 

including the response to the widely 

implemented universal immunization program, 

and provide insights on possible areas of 

improvement and reinforcement.   

 

OBJECTIVES OF THE STUDY 

GENERAL OBJECTIVES:  

 

To determine the prevalence and factors 

associated with seroprotection among children 3 

months to 18 years old with primary Hepatitis B 

vaccination series 

 

SPECIFIC OBJECTIVES:  

1. To describe the clinicodemographic profile of 

children ages 3 months-18 years old with 

primary series of Hepatitis B vaccine  

a. age  

b. gender  

c. geographical area 

d. socioeconomic status 

e. educational attainment of parents 

f. nutritional status 

2. To determine the HBsAg, Anti HBs and Anti 

HBc positivity rate among children ages 3 

months-18 years old with primary Hepatitis 

B vaccine series 

3. To determine if the following factors are 

significantly associated with seroprotection 

among children ages 3 months-18 years old 

with primary Hepatitis B vaccine series 

a. gender 

b. geographic area 

c. site of vaccine injection  

d. place where vaccine was given 

e. age at first dose of vaccine  

f. type of hepatitis B vaccine  

g. vaccine schedule 

h. interval years from the last dose of 

vaccine  

4. To determine the seropositivity to HBsAg 

among Anti HBs-negative children ages 3 

months-18 years old given primary Hepatitis 

B vaccineseries. 

5. To determine if the following factors are 

significantly associated with seropositivity to 

HBsAg among children ages 3 months-18 

years old with primary Hepatitis B vaccine 

series  

a. age  

b. gender  

c. educational attainment of parents 

d. socioeconomic status 

e. maternal HBsAg status 

f. history of blood transfusion 

g. mode of birth delivery  

h. history of sexual contact, for children 

10-18 years old 

i. history of IV illicit drug use, for 

children 10-18 years old 

METHODOLOGY  

This was a prospective cross-sectional 

study. The study was done among children ages 

3 months to 18 years old seen at PCMC 

outpatient department with records showing 

complete immunization of primary series of 

Hepatitis B vaccine.  Children without any 

record of immunization history, children in 

immunocompromised state (on 

immunosuppressive drugs, malnourished, 

diagnosed cases of tuberculosis, diagnosed cases 

of chronic liver disease - except for symptomatic 

or asymptomatic cases of acute or chronic 

hepatitis B, immunologic, hematologic-

oncologic, renal conditions), those who received 

the last dose of vaccine within four weeks from 

the time of conduct of the study, and those who 

received booster doses of hepatitis B vaccine 

were excluded.   
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Based on statistics that children aged 1 

to 5 years old with presenting symptoms of 

HBV infection would have probability of 

presenting with acute hepatitis at a rate of 5% to 

15%, then, using the 5% rate of disease to 

develop with +/-5% margin of error estimated at 

CI 95%, the sample size needed in this study 

was 100 cases as representative of patients in the 

general and adolescent pediatrics who have 

immunization records showing the status of 

hepatitis B vaccine during their infancy.  

Subject recruitment of children ages 3 

months to 18 years old among patients at the pay 

and charity outpatient department with records 

of immunization of primary series of Hepatitis B 

vaccine was done where the principal 

investigator screened for potential subjects who 

agreed to join the study. Upon agreement and 

signing of Informed Consent/Assent, history and 

physical examination were done.  Laboratory 

requests were given to the parents for the child‘s 

serologic examination where approximately 5 ml 

of blood was obtained.  HBsAg, Anti-HBs and 

Total Anti-HBc determination using enzyme-

linked immunosorbent assay (ELISA) method 

was done.  The Anti-HBs assay was used to 

detect antibodies to the surface antigen of HBV 

in the serum samples with a sensitivity of 99.2% 

and specificity of 99.4%.  The Anti-HBc assay 

determined the presence of total antibodies to 

the core antigen of HBV with a sensitivity of 

99.53% and specificity of 99.5%.  The HBsAg 

assay detected the presence of surface antigen of 

the virus with a sensitivity of 100% and 

specificity of 99.94%. All the immunologic 

assays made use of Bio-Rad Detection Kit.   

Complications like pain, hematoma, 

minimal bleeding and inflammation following 

blood extraction were explained in detail.  

Measures like applying adequate pressure over 

the puncture site to control the bleeding and 

avoid hematoma formation were advised.  

Proper infection control policies were followed. 

Subjects were notified in person or via phone 

communication of the results of serologic tests.   

The following data were gathered from 

the subjects:  

a. age  

b. gender  

c. weight, length/height, weight-for-

length/weight-for-height/BMI to 

determine nutritional status 

d. presence of jaundice, icteric sclera, 

organomegaly and other physical 

findings that may pertain to liver 

diseaseparental educational attainment 

either elementary, high school, college, 

others.   

e. parents‘ occupation  

f. vital status of each parent, whether alive or 

deceased.  If deceased, identify the cause 

of death 

g. socioeconomic status based on the income 

bracket followed by the social service of 

the institution 

h. geographical area or the patient‘s place of 

residence based on the regions of the 

country where the child spent more than 

half of his lifetime 

i. objective evidence of maternal HBsAg 

status before the time patient received 

vaccine, whether reactive, nonreactive, or 

unknown 

j. history of transfusion of any blood product 

at least one week prior to the conduct of 

the study 

k. mode of delivery either vaginal or 

caesarean section 

l. history of sexual contact, for subjects 10-

18 years old 

m. history of illicit IV drug use, for subjects 

10-18 years old 

 

Patients‘ immunization records were 

also evaluated to determine the following: 

a. site of vaccine injection (buttocks, 

thigh, deltoid, others) 

b. age at the first dose of vaccine (within 

24 hours, more than 24 hours- 7 days, 

or more than 7 days) 

c. age at succeeding doses to identify the 

schedule that was followed (0-1-2, 0-1-

6, 0-6-10-14, others) 

d. interval in years from the last dose of 

vaccine to the conduct of the study (0-

4 years, 5-10 years, more than 10 

years) 

e. place of vaccine administration either 

through private clinic, local health 

center or both 

f. type of vaccine given whether 

monovalent or combination with or 

without monovalent dose 

Seropositivity to Anti-HBs, Total Anti-

HBc and HbsAg, were the primary outcomes of 

interest in this study.   Determination of patients‘ 
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demographic profile and analysis of factors 

affecting seropositivity were the secondary 

outcome measures.  The association between the 

above variables and the serologic results were 

statistically analyzed.  

 Patients‘ categorical profiles such as 

demographics, Anti-HBs, Total Anti-HBc 

positivity results and HbsAg seropositivity were 

expressed in frequency and percentages. In 

testing associations among patients‘ profiles and 

Anti-HBs, Anti-HBc or HBsAg seropositivity 

results, Chi square test of independence with 2x2 

Fischer Exact test adjustment were performed.  

Analysis in predicting seroprotection were done 

using Multi-logistic regression modelling as well 

as estimating the Odds ratio CI 95%.  Any 

associated p-value less than 0.05alpha were 

considered significant.  STRATA ver 14 was 

used as statistical software in processing the 

data.  

 

RESULTS      

 Among the 202 children screened with 

immunization records, only 163 subjects had 

complete primary series of Hepatitis B 

immunization (Figure 1).  Upon exclusion of 

other criteria, 111 parents agreed to sign the 

informed consent, however, one refused blood 

re-extraction for validation of result, hence was 

considered a drop-out.  A total of 110 subjects 

were left as study participants where fifty 

subjects (45%) were male and sixty subjects 

(55%) were female.  The male to female ratio 

was 1:1.2.  All subjects completed their 

vaccination within 1 year of age.  Majority 

belonged to the age group 3-9 years old (42%) 

followed by infants 3 months to 2 years of age 

(38%) with a mean age of 5.23 +/- 4.34 SD 

(Table 1).   Eighty eight study participants 

(80%) came from the National Capital Region 

(NCR) belonging to the middle income 

socioeconomic status (49%) but most parents 

were able to attain tertiary level of education 

(61%).  Eighty five subjects (79%) had normal 

nutritional status while 13 patients were 

overweight (12%), and 10 patients were obese 

(9%).  

 

Figure 1:  Recruitment of study participants 

 

 
Table 1: Distribution of Anti-HBs Levels According to demographic Factors 

SOCIODEMOGRAPHIC 

VARIABLES 

TOTAL 

(n/%) 

Age  

3 months-2 years old 

3-9 years old   

10-18 years old    

 

 

41 (38%) 

46 (42%) 

23 (20%) 
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Mean +/- SD 5.23 +/- 4.34 

Gender 

   Male 

   Female 

 

50 (45%) 

60 (55%) 

Geographic area 

   Region I-V 

   NCR 

   Region VI-VIII 

   Region IX-XIII 

 

22 (20%) 

88 (80%) 

0 (0%) 

0 (0%) 

Socioeconomic status 

    C1 

    C2 

    C3 

    Indigent 

    Pay 

 

13 (12%) 

54 (49%) 

23 (21%) 

0 (0%) 

20 (18%) 

Parents‘  

Educational attainment 

    Elementary 

    High School 

    College 

    Others - Postgraduate 

 

 

3 (3%) 

37 (33%) 

67 (61%) 

3 (3%) 

Nutritional status 

   Normal   

   Overweight 

   Obese 

 

87 (79%) 

    13 (12%) 

    10 (9%) 

 

Seropositivity to Anti-HBs, Anti-HBc, HBsAg 

As depicted in Figure 2, reactivity to 

anti-HBs (>10mIU/ml) was noted in 54% 

(59/110) of the study population.  Among them, 

52% (57/110) were due to protection from 

Hepatitis B immunization having concomitant  

 

 

nonreactive results to anti-HBc (Table 2) and 

nonreactive result to HBsAg.  Three out of 110 

participants (3%) were found to be reactive to 

anti-HBc, while 1 subject (1%) had reactive 

results to HBsAg.  

 

Figure 2:  Seropositivity to Anti-HBs, Total Anti-HBc And HBsAg 
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Table 2:  Anti-HBs And Total Anti-HBc Positivity Results 

 
 Anti-HBs 

Reactive   

(> 10 mIU/ml)                              

Nonreactive  

 (< 10 mIU/ml) 

Total Anti HBc 

   Reactive  

   Nonreactive 

 

2 (2%) 

57 (52%) 

 

1 (1%) 

50 (45%) 

 

Factors affecting response after primary 

series of Hepatitis B Vaccine 

Of 57 seroprotected patients from 

hepatitis B vaccine, the highest seroprotection 

rate was noted at 82% (32/39) among the 

youngest age group of 3 months to 2 years, 

followed by 41% (19/46) among the 3 years to 9 

years old group, and only 26% (6/23) from the 

adolescents 10-18 years old (Figure 3, Table 3).   

 

 

 

Fourteen percent of the nonseroprotected 

subjects (7/51) wereas young as 1-2 years old 

who all received vaccination from the local 

health center within NCR using combination 

with or without monovalent dose.  Forty three 

percent (3/7) of them followed 0-6-10-14 

schedule, another 43% (3/7) followed 

nonspecific schedule, and 14% (1/7) followed 0-

1-2 schedule for their vaccine.   

 

Figure 3: Seropositivity to Anti-HBs among Age groups 

 

 

Table 3:  Seroprotective Anti-HBs Level by Age Group 

 

 SEROPROTECTED 

(N/%) N= 57 

NON-

SEROPROTECTED 

(N/%) N=51 

TOTAL 

N=108 

Age  

3 months-2years old 

  3-9 years old   

  10-18 years old 

 

32 (82%) 

19 (41%) 

6 (26%) 

 

7 (18%) 

27 (59%) 

17 (74%) 

 

39 (36%) 

46 (43%) 

23 (21%) 
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Both male and female groups had almost 

equal seroprotected patients, although, majority 

of the seroprotected group at 56% (32/57) were 

female.  Gender was not found to be 

significantly associated with seroprotection. 

Seventy seven percent (44/57) from the 

seroprotected group came from NCR (National 

Capital Region).  However, only 52% of patients 

from NCR were seroprotected and 48% were 

nonseroprotected (Table 4).  Considering the 

place of vaccine, the number of seroprotected 

and nonseroprotected subjects were almost 

equally distributed among those who received 

vaccine from the private clinic and from the 

local health center (Table 4).  Although 72% 

(41/57) of the seroprotected group received their 

vaccines from local health center, this was not 

statistically significant, like geographic area 

when analyzed with seroprotection.  All subject 

participants received their vaccine injections in 

the thigh.   

 

Table 4:  Factors Affecting Response to Primary Series of Hepatitis B Vaccine 

 

VARIABLES SEROPROTECTED 

(N/%) N= 57 

NON-

SEROPROTECTED 

(N/%) N=51 

TOTAL 

N=108 

P 

VALUE 

Gender 

Male 

   Female 

 

25 (51%) 

32 (54%) 

 

24 (49%) 

27 (46%) 

 

49 (45%) 

59 (55%) 

 

0.74 

Geographic Area 

Region I 

  Region II 

  Region III 

  Region IV-A 

  NCR 

 

1 (100%) 

0 (0%) 

2 (29%) 

10 (77%) 

44 (52%) 

 

0 (0%) 

1 (100%) 

5 (71%) 

3 (23%) 

42 (48%) 

 

1 (1%) 

1 (1%) 

7 (6%) 

13 (12%) 

86 (80%) 

 

 

0.15 

 Place of vaccine 
Private  

Local health center 

   Combination 

 

8 (53%) 

41 (50%) 

8 (73%) 

 

7 (47%) 

41 (50%) 

3 (27%) 

 

15 (14%) 

82 (76%) 

11 (10%) 

 

 

0.37 

Site of  

Administration 
Buttocks 

   Thigh 

   Deltoid 

   Others 

 

 

0 (0%) 

57 (53%) 

0 (0%) 

0 (0%) 

 

 

0 (0%) 

51 (47%) 

0 (0%) 

0 (0%) 

 

 

0 (0%) 

108 (100%) 

0 (0%) 

0 (0%) 

 

 

N/A 

Age at first dose   

of vaccine  

Within 24 hrs old 

>24 hours–7 days old 

>7 days 

 

 

29 (55%) 

8 (57%) 

20 (49%) 

 

 

24 (45%) 

6 (43%) 

21 (51%) 

 

 

53 (49%) 

14 (13%) 

41 (38%) 

 

 

0.79 

Schedule of vaccine 
0-1-2 

0-1-6 

    0-6w-10w-14w 

    Others 

 

 

9 (32%) 

3 (100%) 

15 (68%) 

30 (55%) 

 

 

19 (68%) 

0 (0%) 

7 (32%) 

25 (45%) 

 

 

28 (26%) 

3 (3%) 

22 (20%) 

55 (51%) 

 

 

 

0.05 

Type of vaccine 

Monovalent alone 

Combination with or without 

monovalent 

 

22 (41%) 

35 (65%) 

 

32 (59%) 

19 (35%) 

 

54 (50%) 

54 (50%) 

 

 

0.01 

Interval years from the last 

dose of vaccine 

   0-4 years 

   5-10years 

>11 years 

 

 

 

42 (74%) 

10 (26%) 

5 (38%) 

 

 

 

15 (26%) 

28 (74%) 

8 (62%) 

 

 

 

57 (53%) 

38 (35%) 

13 (12%) 

 

 

 

0.0000 

 

Data gathered from this study showed 

that only 49% (53/110) of the population 

received their initial dose within 24 hours as 

recommended.  Fifty one percent (29/57) of the 

seroprotected group received their first dose 

within 24 hours of birth, while 35% (20/57) 
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were given beyond 1 week of age.  Findings also 

revealed that 53% of the seroprotected group 

(30/57) followed nonspecific schedules with 

minimum of one month interval between doses.  

Meanwhile, 63% (19/28) of those who followed 

0-1-2 schedule were not seroprotected.  On the 

other hand, all who used the 0-1-6 schedule were 

seroprotected (3/3), and about 68% (15/22) who 

followed the 0-6-10-14 schedulewere 

seroprotected.  After analysis, none of the 

parameters (age at first dose and schedule) 

showed significant difference in association with 

seroprotection, having p values of 0.79 and 0.05 

respectively.  

The type of vaccine used either 

monovalent or combination type showed a 

significant difference when analyzed against 

seroprotection rate.  Thirty five patients (61%) 

from the seroprotected group were given 

combination vaccine, with a significant p value 

of 0.01.  There were 59% (32/54) who were 

nonseroprotected among those who received 

monovalent type in all vaccine doses.  

Meanwhile, majority of those given combination 

vaccine were seroprotected at 65% (35/54).  

Protective anti-HBs levels were maintained in 

74% (42/57) of subjects less than 5 years after 

vaccination, 26% (10/38) in cases after 5-10 

years, and only 38% in cases after 10 years from 

the last vaccine.  This interval year from the last 

vaccination was analyzed and was noted to be 

significant.   

Multilogistic regression analysis done 

on statistically significant variables (type of 

vaccine and interval years from last vaccination) 

revealed that only the time intervalafter 

vaccination was significantly associated with 

seroprotection (Table 5).  Children are 7 (1/0.13) 

times less likely seroprotected 5-10 years after 

the last vaccination and childrenare 4 (1/0.22) 

times less likely seroprotected more than 10 

years after vaccination compared to children less 

than 5 years after vaccination.   

 

Table 5: Multilogistic Regression Analysis of Interval Years as a factor affecting Seroprotection 

 Odds Ratio P>|z| [95% Conf. Interval] 

Interval years from last 

vaccine dose 

0-4 years 

5-10 years 

>10 years 

 

 

 

0.1275510 

0.2232143 

 

 

 

0.000 

0.020 

 

 

 

0.0502177   0.3239747 

0.0631043   0.7895593 

 

Out of 110 subjects, the only patient 

found to be reactive to HBsAg had concomitant 

reactive result to Total anti-HBc and nonreactive 

result to anti-HBs (Table 2).  The subject is a 6 

year old female, born to an HBsAg positive 

mother via normal spontaneous delivery, with no 

history of blood transfusion, and who received a 

birth dose of Hepatitis B vaccine together with 

an immunoglobulin within 12 hours of birth 

from a private hospital (Table 6).  There were no 

symptoms of jaundice, fever, abdominal pain nor 

hepatomegaly at the time of serological survey.     

 

Table 6:  Profile of 3 Study Participants Positive for Anti-HBc 

 
Child 

No.  

Age Gender 

 
Age at first 

dose of HB 

vaccine 

Maternal 

HBsAg Status 

HBsAg Total 

Anti-

HBc 

Anti-

HBs 

18 4 months M 7 days old Unknown NR R R  

263.935 

56 6 years  & 4 months F 1 day old 

(HBIg 

within 12 

hours) 

R R R NR 

<2 

96 4 years & 7 months F 1 month old Unknown NR R R- 

27.677 
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DISCUSSION 

Hepatitis B immunization remains to be 

the mainstay in the prevention of Hepatitis B 

infection due to unavailability of specific 

treatment for the said virus.  A complete series 

of Hepatitis B vaccine induces protective 

antibody levels in more than 95% of infants, 

children and young adults (10).   

In our country, the prevalence rate of the 

anti-HBs antibody among the pediatric Hepatitis 

B vaccinees after 5-11 years since primary 

immunization was determined by Mendoza et al 

in 2007, and was found to be 71.5% (211/295) 

(7).  In an unpublished study in Cagayan de Oro 

in 2014, about 54% of children had Anti-HBs 

seroprotective levels (>10mIU/ml) 5-6 years 

after three doses of Hepatitis B vaccine (17), 

while a separate unpublished study in Cebu City 

in 2015 found a seroprotection rate of 48% 

among children 3-6 years old (18).  In our study 

done among different age groups, 52% of the 

overall population were found to have 

seroprotective Anti-HBs levels after a complete 

Hepatitis B immunization.  However when 

grouped according to age, 82% were 

seroprotected among ages 3 months to 2 years 

old, 41% among 3-9 years old, and only 26% 

among 10-18 years old (Figure 3, Table 3).  Due 

to higher availability of immunization records 

among younger infants and children, majority of 

the study participants came from the said age 

groups and less from the adolescent group, 

which contributed to the non-homogenous 

distribution of subjects by age. 

Previous studies demonstrated that anti-

HBs titers decline over time (19, 20).  Though 

according to a meta-analysis, protection 

provided by three or four doses of monovalent 

HB vaccine persists for at least two decades in 

the great majority of immunocompetent 

individuals (21), in some studies, antibodies 

have been demonstrated to become negative in 

15-50% of the vaccine responders within 5-10 

years (2, 22).    In this study, seroprotective 

levels were detected in 74% of children less than 

5 years after the vaccination, in 26% of cases 5-

10 years after vaccination, and 38% in cases 11 

years onwards after vaccination.  A study in 

2014 found that 88% seroprotection was seen in 

less than 5 years after vaccination, however, 

with less significant decrease to 78% between 5-

10 years after vaccination, and 74% 10 years 

after vaccination (23).  In contrast, we found 

26% and 38% seroprotection rate among cases 

5-10 years and more than 10 years after 

vaccination, respectively.  This is quite alarming 

since more than 50% of subjects are already at 

risk for breakthrough Hepatitis B infection 5 

years after their vaccination.  Although a 

decreasing trend was observed, the higher 

seroprotection rate 11 years after vaccination 

compared with 5-10 years after vaccine may be 

due to recruitment bias that affected the 

distribution of subjects by age.  Although in 

general, Hepatitis B booster dose is not advised 

among immunocompetent persons due to 

vaccine-induced immune memory that is said to 

persist for more than 20 years following 

immunization (10, 24), a booster series is still 

recommended (25).  Nonseroprotected subjects 

in this study were advised to receive three-dose 

booster of Hepatitis B vaccine.  According to Su 

et al in 2013, 95% maintained protective Anti-

HBs level after a three-dose booster (26). 

Unfortunately, repeat post vaccination testing 

was beyond the scope of our study.   

Male gender is said to be associated 

with nonresponse to Hepatitis B vaccine, owing 

to the effect of the sex hormone testosterone 

which damages the production of the 

immunoglobulins (27). Moreover, numerous 

immunological genes are also found in the X 

chromosome while only few ones are mapped in 

the Y chromosome (28).  Similar to other 

findings (19, 20, 24), no gender difference was 

observed in this study. 

Philippine Children‘s Medical Center is 

a referral center in an urban setting.  Most 

subjects who came from National Capital 

Region had almost equal seroprotection and 

nonseroprotection rate.  The youngest among the 

nonseroprotected group aged 1-2 years old came 

from NCR, specifically Quezon City.  According 

to He et al in 2015, the possibility of a low level 

of or even a negative anti-HBs for children at or 

under age 3 should be a concern (25).  

Circumstances surrounding administration of the 

vaccine should be investigated especially 

vaccine handling and storage.  The effectiveness 

of vaccine depends on the source of procurement 

and proper maintenance of cold chain, which is 

largely affected by the place where the vaccine 

was given.  In a developing tropical country like 

ours, adherence to the recommended vaccine 

storage of refrigerator temperature between 2-8C 
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remains a challenge among local health centers.  

In a study by Mohammad Afzal in 2011, 100% 

seroprotection was observed in children who 

received vaccine from a private source (29).  

This is different from the findings in this study 

showing an equal seroprotection and 

nonseroprotection rate among patients from both 

private and local health center.  Although 

majority of the seroprotected group were 

patients who received vaccine from local health 

centers, this did not show any significant 

difference.    

The WHO recommends that the first 

dose of vaccine be administered within 24 hours 

of birth to prevent mother to child transmission 

of infection (30).  Our data shows that only 48% 

(53/110) of the study population received their 

initial dose of vaccine within 24 hours as 

recommended with majority already covered by 

the Mandatory Infants and Children Health 

Immunization Act of 2011 that should provide 

infants with a birth dose of Hepatitis B vaccine 

within 24 hours of birth (30).Some authors 

reported lower proportions of individuals with 

anti-HBs ≥ 10 mIU/mL if the first vaccine dose 

had been given directly after birth (31, 32).  

Findings in this study are in accordance with the 

observations by Mele, et al and Schonberger, et 

al wherein a first dose within 24 hours of birth 

does not appear to be related to lower 

proportions of individuals with anti-HBs ≥ 10 

mIU/mL, supporting the use of vaccination 

schedules starting at birth in order to attain 

timely vaccination and higher vaccination rates 

(33, 34).  

 Dosing schedule is another important 

factor in the development of antibody response 

and titer level.  There should be a minimum gap 

of 8 weeks between the 2
nd

 and 3
rd

 doses, and at 

least 16 weeks between the 1
st
 and 3

rd
 doses of 

Hepatitis B vaccination (35).  However, to 

minimize frequency of healthcare visits, the 

dosing schedule has been negotiated in the EPI 

at 6,10,14.  The WHO has recommended 0-1-2 

schedule for highly endemic countries like the 

Philippines however, in this study, 68% of those 

who followed this schedule were seronegative 

which is similar to the findings of Mapandi of 

43% seroprotection rate (14).  On the other hand, 

Yao et al demonstrated a lower seropositive anti-

HBs level with other schedules compared to 0-1-

6 schedule (36), while our findings in this study 

showed 100% seroprotection among the 0-1-6 

group.  Although some studies have shown the 

6, 10, 14 schedule to be effective, Afzal, et al 

demonstrated a low seroprotection rate of 68% 

with lower geometric mean titer levels achieved 

compared to the 0-1-6 schedule (29).  A 0, 

6,10,14 schedule is being followed by our 

government and implemented at our local health 

centers.  Our data showed 68% seroprotection 

among those who followed this schedule, 

although overall, the schedule of vaccine had no 

significant association with seroprotection.   

 Studies have compared combined and 

monovalent vaccines and have shown little 

difference between the two regimens in terms of 

immunogenicity after a dose of HBV at birth 

(37).  Combination vaccine is reported to have 

shown good immunogenicity and good long 

term anti-HBs persistence which could 

advantageously replace separate monovalent 

vaccines in areas of high Hepatitis B endemicity 

in terms of clinical, economic and strategic 

benefits (38).  In our study, majority from the 

seroprotected group were given combination 

vaccine although this did not show significant 

difference on multilogistic regression.  A higher 

seroprotection of 65% was also seen among 

those who were given combination vaccine with 

or without monovalent dose.  Interestingly, 59% 

of those who only received monovalent vaccine 

were nonseroprotected.  The variation in vaccine 

brands used may contribute to the difference in 

immunogenicity of the monovalent vaccine and 

could be a possible explanation for this finding.   

 In an HBV endemic country like 

Taiwan, the prevalence of HBsAg has decreased 

from 9.8% to 0.7% 15 years after the 

implementation of universal Hepatitis B 

vaccination.  In China, HBsAg seroprevalence 

has decreased markedly from over 8.5% in 1992 

to <1% in 2006 since routine immunization was 

recommended by the CDC (39).  This study 

revealed that 1% among the subject participants 

was seropositive to HBsAg which was a case of 

vertical transmission.  This is closely similar to 

two separate local and unpublished studies in 

2014 and 2015 reporting an HBsAg 

seropositivity rate of 0.3% and 0.6% among 

preschool and school aged children in Cebu City 

and Cagayan de Oro, respectively (17, 18).  

According to Wong, the Philippines is still 

highly endemic for Hepatitis B with a 

prevalence rate of 16.7% (4).   Since this is a 

single-center study among children with limited 
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sample size, the finding of 1% Hepatitis B 

infection rate is not reflective of the true national 

HBsAg prevalence and cannot be used to 

conclude the effectiveness of our country‘s 

universal immunization program.    

 

CONCLUSION AND RECOMMENDATION  

 In this study, 52% of patients among 

different age groups were found to have 

seroprotective anti-HBs levels.  A decrease in 

seroprotection rate against Hepatitis B infection 

was demonstrated at< 50% after 5 years and 

more post-vaccination with statistical 

significance.  Gender, geographic area, age at 

first dose, place of vaccine, schedule and type of 

vaccine were among the other factors analyzed 

which, in this study, cannot conclusively affect 

seroprotection rate due to the declining 

protective immunity seen with increasing time.   

There is a definite need to review the 

implementation of Hepatitis B immunization 

program in our country.  Further studies in the 

community, or among different hospital 

institutions should be carried out for larger study 

population to determine seroprotection rate and 

factors affecting it 1-2 months after vaccination.  

Detection of anti-HBs levels 5 years or more 

post vaccination may be considered to determine 

the need for booster dose, and successfully 

prevent breakthrough Hepatitis B infection.  

Follow-up studies on the subjects who had no 

seroprotection should be done, with repeat anti-

HBs testing post completion of booster doses, to 

identify the true nonresponders.   
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ACCURACY OF TRANSCUTANEOUS BILIRUBIN DETERMINATION IN 

NEONATAL HYPERBILIRUBINEMIA: A META-ANALYSIS 

JEAN KAMIL L. SY, MD, MICHAEL M. RESURRECCION, MD 

 

ABSTRACT 

 

BACKGROUND: Timely initiation of therapy for neonatal hyperbilirubinemia is routinely made based 

on total serum bilirubin levels. However, serial samplings by invasive needle pricks are needed for 

laboratory analyses. Studies comparing the correlation between serum bilirubin and transcutaneous 

bilirubin have yielded diverse results. A meta- analysis was done to find out the relationship between 

transcutaneous bilirubin measurements and serum bilirubin values.  

 

OBJECTIVE: This study aims to analyze scientific articles regarding the accuracy of transcutaneous 

bilirubin measurements among healthy neonates as an alternative screening for hyperbilirubinemia. 

 

STUDY DESIGN: Diagnostic Accuracy meta- analysis 

 

METHODS: Studies on the accuracy of transcutaneous bilirubin measurements were identified through 

intensive literature search. Local studies were confirmed thru personal communication. 

 

RESULTS: Three hundred eighteen studies were identified through literature search. Ten studies met the 

eligibility criteria. Eight of the ten studies reported results as correlation coefficients. The pooled 

estimates of correlation coefficients is high at r = 0.85 (95% CI = 0.84 to 0.857). Five studies reported 

results with data for diagnostic accuracy. The pooled analysis for sensitivity and specificity are high at 

0.84 (95% CI 0.8-0.88) and 0.79 (95% CI 0.77-0.81) respectively. The pooled likelihood ratio has a 

significant difference with a pooled positive LR of 4.19 (95% CI 2.98-5.9, P<0.01) while the negative 

likelihood ratio is 0.23 (95% CI: 0.17 to 0.29). The AUC for transcutaneous bilirubinometry is 0.89. 

 

CONCLUSIONS: Transcutaneous bilirubin measurement can be an alternative in monitoring the risk of 

healthy neonates for hyperbilirubinemia based on the pooled analysis of correlation coefficient and 

diagnostic accuracy.  

 

KEYWORDS: Transcutaneous bilirubin, Term and late preterm, serum bilirubin, hyperbilirubinemia 

 

 

INTRODUCTION 

Jaundice is one of the most common 

conditions needing medical care during the first 

two weeks of life. It is a relatively prevalent 

disease that affects approximately 2.4-15% of 

newborns. Sixty percent of term and 80% of 

preterm neonates develop jaundice in their first 

week of life. Ten percent of breastfed neonates 

are persistently jaundiced requiring readmissions  

Neonatal jaundice is categorized into 

physiologic and pathologic hyperbilirubinemia. 

Physiologic hyperbilirubinemia conotes to an 

immaturity of neonates to metabolize increased 

bilirubin production. It usually appears after 24  

 

hours of age and bilirubin level peaks up to 12-

15mg/dl and resolves spontaneously. Pathologic 

hyperbilirubinemia is jaundice in the first 24 

hours of life with increasing bilirubin 

concentration for more than 5mg/dl in 24 hours. 

It also requires intervention for its resolution.  

Considering the overall socioeconomic 

burden associated with hyperbilirubinemia, the 

American Academy of Pediatrics in 2004 issued 

guidelines for the management of 

hyperbilirubinemia in term or near-term 

newborn. It recommends serum bilirubin 

measurement in all jaundiced infants in the first 

24 hours of life and for infants appearing with 

disproportionate jaundice for the infant‘s age. 
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Serum samples are obtained by an invasive 

capillary puncture or venipuncture giving 

neonates and parents an additional burden. 

Another method was generated using a device 

that measures the intensity of specific 

wavelength when directed into the skin may 

alleviate apprehension of most parents from an 

invasive procedure.  

 The purpose of this meta-analysis is to 

determine the impact of non-invasive 

transcutaneous bilirubin determination by its 

sensitivity and nearness to serum bilirubin 

determination. The usefulness of transcutaneous 

bilirubinometry to decrease the need for blood 

sampling compared to serum total bilirubin in 

the management of jaundiced healthy neonates. 

Thus the research question is: ―How accurate is 

transcutaneous bilirubin determination as 

screening tool to serum bilirubin in determining 

level of bilirubin in neonates?‖ 

 

METHODOLOGY 

Electronic search was done through a 

systematic review of all English articles using 

MEDLINE (Ovid, PubMed), WHO search 

portal, Herdin and the Cochrane Controlled 

Trials Register from January 1990 to October 

2017 and EMBASE from January 1990 to 

October 2017. Additional studies were identified 

thru personal communication with specialist, 

researcher, institution and organization. Manual 

search of  reference lists and abstracts were 

searched from different specialty society 

conferences scientific program. Manual search 

for relevant studies was conducted for researches 

of residents or consultants from different 

hospitals and institution. 

Medical subject heading terms used were cross- 

sectional studies, neonates, term and late preterm 

neonates, newborn, transcutaneous 

bilirubinometer, transcutaneous bilirubin 

determination, transcutaneous bilinometry, 

hyperbilirubinemia and serum bilirubin 

determination.  

 Diagnostic accuracy studies comparing 

transcutaneous bilirubin determination and 

serum bilirubin determination for neonatal 

hyperbilirubinemia were searched and appraised 

for validity. This meta-analysis included all 

cross-sectional studies evaluating the use of 

transcutaneous bilirubin and subsequently with 

serum bilirubin levels. The participants of the 

included studies are neonates, term or late 

preterm neonates age 35 to 37 weeks, which 

require bilirubin measurement as a universal 

screening test or for monitoring the risk for 

hyperbilirubinemia. 

 Two independent researchers conducted 

a literature review in accordance to PRISMA 

standards for selecting qualified studies for 

meta-analysis. Full texts of identified studies 

were reviewed for its significance separately by 

the investigators. Issues and discrepancies in the 

selection of studies were discussed and resolved. 

A third party was recruited as mediator if there 

are any unresolvable issues encountered in the 

article selections.   

We included researches that studies any 

type of hyperbilirubinemia determined by 

transcutaneous bilirubin compared to serum 

bilirubin determination. We required that the 

authors had state in their methodology section 

the sensitivity and specificity for both 

transcutaneus and serum bilirubin levels among 

neonates. Researches that studied accuracy of 

transcutaneous bilirubinometry in the diagnosis 

of hyperbilirubinemia having correlation 

coefficients as there data were also included to 

further optimize the quality of the research.  The 

studies not meeting the eligibility criteria and 

abstracts for which complete results were not 

available were not examined in the analysis.  

We excluded basic research and animal 

studies. We also excluded from our primary 

analysis studies that focused on patients with 

unstable health states, such as those following 

acute hospitalization and needing interventions 

such as phototherapy or exchange transfusions. 
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Fig. 1 Data Extraction And Evaluation Of Studies 

 

 

 

A meta-analysis was performed on the 

available data from the correlation coefficients 

between measurements of TcB and TSB. All 

correlations were first converted to Fisher z 

scores before being pooled. The resulting pooled 

Fisher z scores were then transformed back into 

standard correlation coefficients for ease of 

interpretation. Data was analyzed using 

StatsDirect 3.1.11 to generate forest plot for the 

primary outcome 

Data on the sensitivity, specificity, and 

positive and negative predictive values were 

pooled together and presented in a forrest plot. 

Summary Receiver Operating Characteritics, 

(SROC) with analysis of the area under the 

curve (AUC) were also obtained. Data was 

analyzed using Meta-Disc v.1.4.  
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RESULTS 

 The literature search generated a total of 

318 studies with potential relevant citations. A 

total of 268 articles were excluded for non- 

fulfillment of eligibility criteria. Fifty- nine 

studies were reviewed and assessed for 

eligibility. Forty-nine studies were excluded. 

Reasons vary, but mostly, it did not state in their 

methodology section the sensitivity and 

specificity for both transcutaneus and serum 

bilirubin levels among neonates.  

A trial of ten cross- sectional studies 

appraised was considered eligible for further 

analysis. These full articles were reviewed. 

However, the lack of information from four (4) 

of the published manuscripts, most prominently 

the lack of values of true positives, true 

negatives, false positive and false negatives 

needed to construct the aforementioned 2x2 

table. In order to optimize the significance of the 

study, an additional study was pooled for the 

correlation coefficient and was analyzed. A total 

of 5 prospective cross- sectional studies were 

included in the final meta-analysis of diagnostic 

accuracy, while eight cross-sectional studies 

were included in the meta-analysis of correlation 

coefficient.  

As shown in table 1, the characteristics 

of the included studies where identified 

providing 5,948-paired measurements of TcB 

and TSB in 5, 310 patients who fulfilled the 

inclusion criteria. All have comparable baseline 

characteristics. However, included studies varied 

according to gestational age of the participants 

being either term or late preterm; site of 

transcutaneous bilirubin measurement (forehead: 

8 studies; sternum: 4 studies); transcutaneous 

bilirubin device used (BiliCheck: 10 studies; 

JM-103: 2 studies; VanHou: 1 study); and 

agreement statistic used for comparison 

(correlation co- efficient: 1 study; and sensitivity 

and specificity: 5 studies. There are 7 studies 

reporting results by both correlation coefficient 

and Bland- Altman method. Studies conducted 

transcutaneous and serum bilirubin estimations 

within a short interval of time ranging either 

simultaneously to an hour.  

Table 2 showed the results for risk of 

bias assessments on the I ncluded studies. Using 

the QUADAS tool, the majority of the included 

studies were assessed as low risk for bias with 

respect to patient selection, index test, reference 

standard, and flow and timing.

 

Table 1. Characteristics of the ten Included Studies in the Meta-analysis 

Author, 

Year 

Population, 

Characteristic

s, Ethnicity 

Measurements/ 

Sample 
TcB Site TcB Device 

Comparison 

Method 

TsB 

Method 

Maximu

m 

Interval 

Between 

tests, min 

Comments 

Alsaedi 

2006 

Healthy term 
neonates 

631/631 Forehead BiliCheck® r, BA 
Sn, Sp 

Heel 
prick 

10 mins 

jaundiced 

gestational age 

of 37-42 weeks 

Bhutani 

2000 

Well-baby 
nurseries of 

pennsylvania 

1788/490 Skin 
BiliCheck® 

r, BA 
Heel 

prick 
10 mins 

Some 

measurements 
were done 

earlier due to 

the staff‘s 
discretion for 

clinical 
jaundice 

Olusanya 

2016 

Healthy late 

and term 
preterm 

1553/2107 Sternum 

BiliCheck® 

or  JM-103 

 

r, BA 
Heel 

prick 
1 hour 

Gestational age 

≥35 weeks or 

birth weight 

≥2.2 kg 
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Author, 

Year 

Population, 

Characteristic

s, Ethnicity 

Measurements/ 

Sample 
TcB Site TcB Device 

Comparison 

Method 

TsB 

Method 

Maximu

m 

Interval 

Between 

tests, min 

Comments 

Boo 2007 

Healthy 

Malaysian 
Term with 

hyperbilirubine

mia 

345/ 288 
Forehead 

and 

Sternum 

BiliCheck® r, BA 
Venous 
punctur

e 

30 mins 

Indian and 

chinese 

Jaundiced 
neonates 

Holland 

2009 
Term neonates 70/343 

Forehead 
and 

Sternum 

BiliCheck® r 
Heel 

prick 
10 mins 

More than 3 
weeks between 

1-5 dyas old 

Kolman 

2007 

Hispanic 

healthy infants 
192/198 Forehead BiliCheck® 

r, BA 

Sn, Sp 

Venous 

punctur
e 

30 mins 

Has not had 

TSB level 
before 

Mohamed 

2014 

Healthy 

neonates 
347/141 

Forehead 
or 

sternum 

BiliCheck® Sn, Sp 
Venous 
punctur

e 

simultane

ous 

>/= 35 to 37 

weeks; weigs 

more than 
2000g 

Romagnoli 

2013 

Healthy term 
and late 

preterm 

neonates 

298/298 Forehead 
BiliCheck® 

or  JM-103 
Sn, Sp 

Heel 

prick 

Soon 
after TcB 

determina

tion 

> 35 weeks 

visually 

jaundiced &or / 
prior to 

discharged 

Srinivas 

2015 

Healthy term 

neonates 
552/ 512 Forehead BiliCheck® r, BA 

Sn, Sp 

Heel 

prick 

Obtained 

serum 
samples 

when 
TcB is 

greater 

than the 
95

th
 

percentile 

only 

Retrospective 

study 

Zhan 2016 
Healthy term 

neonates 
172/302 Forehead 

Bilicheck ® 

and VanHou 

 

 

r, BA 

Radial 
artery 

punctur

e 

With 
serum 

sample 

for 
bilirubin 

in 24 

hours 

Must have to 

have bilirubin 

sample prior to 
inclusion to 

studies 

 

 

Table 2. Risk of Bias Assessments of the Included Studies 

  ✓,                low             risk;         X,                   high       risk;                ?              unclea 

 

 

 

 

Author, Year 

Risk of Bias Applicability Criteria 

Patient 

Selection 

Index 

Test 

Reference 

Standard 

Flow and 

Timing 

Patient 

Selection 
Index Test 

Reference 

Standard 

Alsaedi 2016 ✓ ✓ ✓ ✓ ? ✓ ✓ 

Bhutani 2000 ✓ ✓ ✓ ? ✓ ✓ ? 

Olusanya 2016 ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Boo 2007 ✓ ✓ ✓ ✓ ? ✓ ✓ 

Holland 2009 ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Kolman 2007 ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Mohamed 2014 ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Romagnoli 

2013 
✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Svinas 2015 ✓ ✓ ✓ ? ✓ ✓ ✓ 

Zhan 2016 ✓ ✓ ✓ ? ✓ ✓ ✓ 
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Pooled Analysis of Correlation Coefficients 

 Eight studies reported results as 

correlation coefficients. Figure 2 illustrates eight 

studies, which provided results for correlation 

coefficients. The pooled estimates of correlation 

coefficient r = 0.85 (95% CI = 0.84 to 0.857). 

All results of TcB regardless of the site of 

measurement have a positive correlation with the 

true value of serum bilirubin.   

 However, the classical measure of 

heterogeneity, Cochran‘s Q at 307.62 is high 

indicating significant heterogeneity among the 

pooled studies.  I² statistic is the percentage of 

variation across studies that is due to 

heterogeneity rather than chance. I² was 97.7%. 

The high level of heterogeneity may be 

explained by the differences among hospitals 

where the studies were conducted in terms of 

their method, device and site of determination.  

 

Figure 2. Pooled estimates of correlation coefficients according to the site of TcB measurement 

 

 

Pooled Tests for Diagnostic Accuracy 

 Figure 3 and 4 demonstrates the analysis 

of the pooled data for the sensitivity and 

specificity of the studies. Five studies were 

included in the study, and results of the studies 

measuring the sensitivity of TcB do not 

significantly differ. Overall sensitivity of TcB 

based on the pooled analysis is high at 0.84 

(95% CI 0.8-0.88, P=0.22). This further  

 

demonstrates that TcB determination generally 

has a high sensitivity thereby strengthening its 

utility for neonates. As illustrated in figure 4, the 

results of these studies measuring the specificity 

of TcB significantly differ. Specificity holds the 

fraction of those with the disease correctly 

identified as negative by the test. Overall 

specificity of TcB based on the pooled analysis 

is high at 0.79 (95% CI 0.77-0.81, P<0.01).  

 

Figure 3. Forest plot evaluating Sensitivity 
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Figure 4. Forest plot evaluating Specificity 

 
 

The pooled positive likelihood ratio tells 

us the increase in the probability of disease if the 

test is positive. This shows a significant 

difference with a pooled positive LR at 4.19 

(95% CI 2.98-5.9, P<0.01) while the negative 

likelihood ratio is 0.23 (95% CI: 0.17 to 0.29). 

These represent that if the result of 

transcutaneous bilirubin measurement is 

positive, the probability of having the disease is 

high, but having a negative result would not 

mean that the patient has no disease. Clinical 

correlation is still warranted.  

 

Figure 5. Forest plot evaluating Positive Likelihood Ratio 

 

 

 

Figure 6. Forest plot evaluating Negative Likelihood Ratio 
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The diagnostic odds ratio (DOR) is a 

measure of the effectiveness of the diagnostic 

test: the ratio of the odds of a positive test result 

among the diseased to the odds of a positive test 

result among the non-diseased. It is used to 

discriminate subjects with the disease from 

subjects without the disease. The diagnostic 

odds ratio ranges from zero to infinity, with 

higher DOR indicative of better test 

performance. In this study, the pooled diagnostic 

odds ratio is 18.74 (95% CI: 10.34 to 33.96).  

 

 

Figure 7. Forest plot evaluating Diagnostic Odds Ratio 

 

The summary receiver operating 

characteristics curve (SROC) was analyzed in 

order to overcome data pooling difficulties. The 

AUC for transcutaneous bilirubinometry is 0.89, 

which is a reasonably good value compared to a 

perfect AUC value of one (1.0).  

 

Figure 8. ROC Curve 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCUSSION 

 Universal screening for neonatal 

hyperbilirubinemia is controversial, although 

neonatal jaundice is common and benign in term 

and near preterm neonates. However, bilirubin 

encephalopathy or kernicterus may occur and 

may cause potential long-term impairments and 

poor outcomes from the initially well infant. 

Hence, the American Academy of Pediatrics 

(AAP) recommends universal screening with  

 

bilirubin levels or targeted screening based on 

risk factors. However, the U.S. Preventive 

Services Task Force and the American Academy 

of Family Physicians found insufficient evidence 

that screening improves outcomes.
i
 Moreover, 

universal screening may increase the use of 

phototherapy, sometimes inappropriately. 

Several studies supporting the use of 

transcutaneous bilirubin determination as a near 
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alternative to serum bilirubin determination, its 

use for the detection and screening of 

hyperbilirubinemia in neonates is now accepted 

worldwide. This review supports the guidelines 

of AAP
11

 that transcutaneous bilirubin 

determination is suitable to monitor probability 

of hyperbilirubinemia in neonates, within certain 

limits. 

This study pooled all available data and 

those who met the criteria to confirm the 

accuracy of transcutaneous bilirubinometry to 

further guide practitioners in implementing its 

use. The identified studies evaluating the 

diagnostic accuracy of various transcutaneous 

bilirubin devices in a healthy term and near 

preterm population found that transcutaneous 

bilirubin measurements correlate reasonably 

well with the serum bilirubin estimation in 

healthy neonates, principally for the two 

commonly used transcutaneous bilirubin devices 

in practice, BiliCheck® and JM-103. The 

accuracy of these two devices was similar for the 

measurement at the forehead site but noted to be 

more accurate over the sternum in some studies 

as illustrated by Mohamed, Holland and Boo. 

However, according to the study done by 

Olusanya, increased pigmentation of the skin 

can affect the bilirubin result done 

transcutaneously as compared with serum. This 

can be explained by how transcutaneous 

bilirubin devices measures bilirubin using 

reflectance of light in the multi-wavelength 

spectral reflectance technique, which allows the 

device to determine the optical densities 

attributed to bilirubin, dermal thickness, heme 

and melanin in the epidermal and dermal layers 

in the infant skin.  

The analysis of absolute transcutaneous 

– serum bilirubin measurement difference plots 

revealed minimal to no bias in measurements, 

irrespective of the site and type of device. 

Looking at the diagnostic accuracy of 

transcutaneous bilirubin devices in term and near 

preterm population, we presented a pooled data 

for bias and precision estimates along with the 

more commonly used measure of the correlation 

coefficient. The latter typically describes the 

strength of a relation between 2 variables rather 

than agreement between them. Thus, the clinical 

utility of correlation coefficient data is limited 

because they intuitively do not provide 

information regarding expected differences 

between the measurements conducted on a given 

patient by 2 separate tests.  

The results of this study showed that 

transcutaneous bilirubin determination has a 

sensitivity of 84%, showing that 84% of patients 

with elevated serum bilirubin will also have an 

elevated bilirubin result transcutaneously. A 

specificity of 79% will mean that the patient 

without hyperbilirubinemia will have low levels 

of bilirubin transcutaneously. 

 An area under the curve showed an 89% 

accuracy for transcutaneous bilirubin indicating 

a good alternative to serum bilirubin as 

supported by all studies included in the meta 

analysis. While the odds ratio of 18.74 indicates 

that transcutaneous bilirubin determination will 

18.74 times more likely to reflect the actual 

serum bilirubin level.  

The likelihood ratio indicates that there 

is 4 times more likely that the patient is positive 

for the disease, a negative result would not mean 

that the patient has no disease due to a low 

negative likelihood ratio of 0.23. Hence, Clinical 

correlation is still warranted. Regardless of the 

site of measurement, there was a significant 

heterogeneity noted in the pooled estimates from 

the different studies with a correlation 

coefficient of 0.85. Hence, determination of 

bilirubin via transcutaneous bilirubin 

determination will not differ regardless of the 

site of determination.  

  According to Nagar, the pooled 

estimates of bias are comparable in the use of 

these devices as a result in a marked decrease in 

blood sampling for assessment of neonatal 

jaundice. It may yield the nearest estimate of the 

tests accuracy, and may still provide clinicians 

with helpful information on the utility of 

transcutaneous bilirubinometry
ii
. However, there 

is a lower threshold for the initiation of 

phototherapy for near preterm infant, with 

certain guidelines providing specific cutoffs for 

each gestational week according to the postnatal 

age. Thus, the information from this meta-

analysis should be incorporated in clinical 

practice, taking into consideration the thresholds 

for phototherapy in high-risk infants. Similarly, 

a transcutaneous reading above the phototherapy 

threshold may be sufficient grounds to initiate 

phototherapy without the invasive test in most 

situations. The latter recommendation is made 
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despite knowing that some of these infants may 

be classified as below the phototherapy 

threshold based on serum bilirubin results 

because those infants are still likely to be 

reasonably close to the threshold.   

 Moreover, our analysis has several 

limitations. First, as mentioned above, there is 

presence of heterogeneity among the study 

categories and variables- both clinical and 

statistical, that were used for establishing 

hyperbilirubinemia. Some factors that may not 

be comparable in the trial might have affected 

the clinical outcomes derived. The high level of 

heterogeneity seen from the comparison on the 

incidence of transcutaneousmay be attributed to 

differences among the local hospital set-up, their 

practices, and the way the bilirubin levels are 

obtained. These differences may explain the 

statistical heterogeneity in some of the 

secondary outcomes investigated. Second, 

although we have pooled similar data across all 

trials, the number of participants per trial may be 

not sufficient to exclude significant clinical 

benefit. Thirdly, the setting of most trials was 

done only in single hospital centers and may 

have inherent bias related to their local practice 

habits. Finally, a possibility of publication bias 

based on funnel plot may discount our extensive 

search for relevant studies using multiple search 

items and removing language restriction.  

Finally, although initial results seem to 

be promising for the use of transcutaneous 

bilirubin determination to early detect 

hyperbilirubinemia, there is still insufficient 

evidence to conclude to pediatricians that its use 

is comparable with the accuracy of the serum 

due to the pooled studies high heterogeneity. In 

addition, studies that investigate transcutaneous 

bilirubin determination device which has more 

benefit including superiority in terms of ease of 

use, durability, accuracy and route, are still 

lacking. These are areas that are yet to be 

ventured when it comes to evaluation of 

hyperbilirubinemia in large-scale randomized 

controlled trials or cross sectional studies for 

hyperbilirubinemia. 

CONCLUSION 

 The use of transcutaneous bilirubin 

determination was associated with statistically 

significant reduction in the incidence of 

hyperbilirubinemia in high-risk infants. This 

further strengthened the use of transcutaneous 

bilirubin devices, particularly JM-103 and 

BiliCheck®, measure serum bilirubin values in 

term healthy neonates with rational accuracy. 

Incorporating the use of transcutaneous bilirubin 

devices in clinical practice could help reduce the 

need for blood sampling for the management of 

high-risk infants or those at risk for 

hyperbilirubinemia.  

 The investigators suggest that an 

analysis of subgroups be done in order to add 

valuable evidence in the analysis of the 

diagnostic accuracy of transcutaneous 

bilirubinometry. A larger and well designed, 

randomized control trial are needed to determine 

whether the gestational age, post-natal age, body 

weight, race, and site of TcB measurement have 

any influence on the accuracy of transcutaneous 

bilirubin measurement for hyperbilirubinemia. 
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EFFECTS OF PROBIOTIC PROPHYLAXIS ON THE INCIDENCE OF VENTILATOR -

ASSOCIATED PNEUMONIA AMONG CRITICALLY ILL PEDIATRIC PATIENTS:  

A META-ANALYSIS 
 

CAROLYN GRACE C. TONGSON, MD, MARIA EVA I. JOPSON, MD 

ABSTRACT 

 

BACKGROUND: Among critically ill pediatric patients, a common complication experienced is 

nosocomial pneumonia. One field that garnered special interests as an alternative and promising way of 

preventing infection is the utilization of Probiotics. But whether it can prevent occurrence of ventilator-

associated pneumonia (VAP) among critically ill pediatric patients remains unclear 

 

OBJECTIVES: To determine whether probiotic supplementation will prevent the incidence of ventilator-

associated pneumonia among critically ill pediatric patients. 

 

METHODS: Literature search was conducted in PubMed, MEDLINE, EMBASE, CINAHL, SciHub, 

Herdin, Google Scholar, the Cochrane Central Register of Controlled Trials, and the Cochrane Database 

of Systematic Reviews to identify all relevant randomized controlled trials (RCTs) published between 

1980 and 2016. The reviewers extracted data and reviewed the quality of the studies independently. 

 

RESULTS: Three randomized controlled studies with a total of 327 pediatric patients admitted at the 

PICU were analyzed. Pooled analysis showed a statistically significant reduction in nosocomial 

pneumonia rates (odd ratio [OR] = 0.31, 95% CI 0.18 to 0.55, P< 0.0001, I2
 = 53%) and statistically 

significant difference was found regarding overall mortality (OR =0.51 , 95% CI 0.30 to 0.88, P = 0.01, I2
 

= 0%) due to probiotics. However, no statistically significant difference was found between groups 

regarding duration of stay in the PICU (Mean Difference [MD] in days = 2.93, 95% CI 1.84 to 4.01, P < 

0.00001, I2
 = 97% ), and duration of stay in the hospital (MD = 4.33 days, 95% CI 2.85 to 5.81, P < 

.00001, I2
 = 97%). 

 

CONCLUSION AND RECOMMENDATIONS: The use of probiotics was associated with statistically 

significant reduction in the incidence of VAP in critically ill children. However, larger and well-designed, 

multi-center, RCTs are needed to further establish the effects of probiotic in the pediatric population of 

critically ill children who are at risk of developing nosocomial infection. 

 

KEYWORDS: Probiotics, Ventilator Associated Pneumonia, Pediatric Intensive Care Unit 

 

INTRODUCTION 

Despite progress in public health and 

hospital care, nosocomial infection is a major 

public health concern in both developing and 

developed countries. An increased risk in 

morbidity and mortality has been seen among in-

patients inflicted with nosocomial infection. 

They are caused by a wide range of pathogens, 

and common sites of infection are said to be the 

bloodstream, respiratory tract, and urinary tract. 

The World Health Organization (WHO) showed 

that, at any time, over 1.4 million people 

worldwide suffer from infectious complications 

acquired in hospitals. The highest frequencies 

were reported to have a prevalence of 11.8% and  

 

10.0% respectively in the Eastern Mediterranean 

and South-East Asian Regions.  

Among critically ill patients, a common 

complication experienced is nosocomial 

pneumonia, specifically in patients who are 

intubated for more than 48 hours. This renders 

nosocomial pneumonia to be responsible for 

significant in-hospital morbidity and mortality. 

When mechanically ventilated patients develop 

nosocomial pneumonia, it is then termed 

ventilator associated pneumonia (VAP). Given 

the condition of these patients, multiple risk 

factors were identified and thought to increase 
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bacterial colonization of the aero-digestive tract 

and facilitate the entry of pathogenic bacteria 

into the lower respiratory tract. 

Recent findings suggest that frequent 

use of antibiotics may lead to the emergence of 

multidrug-resistant organisms, or may lead to 

the depletion of good microorganisms, and 

thereby just putting children more at risk to 

infection. In effect, it is this endemicity and 

persistence in resistant strains from widespread 

use of antimicrobials that facilitate bacterial 

infection spread in the pediatric health care 

setting. Many strains that were once susceptible 

to antimicrobials are now rendered resistant to 

treatment. And this is a problem particularly in 

developing countries such as the Philippines 

where more expensive second-line antibiotics 

may not be easily available or affordable for the 

Filipino families.   

This recent trend on resistance to 

antimicrobials pushed for the creation of 

improved surveillance and implementation of 

more effective preventive interventions. One 

field that garnered special interests as an 

alternative and promising way of preventing 

infection is the utilization of Probiotics.  Lately, 

the use of harmless bacteria through Probiotics 

to displace pathogenic strains has gained much 

attention in addressing different infections, 

including hospital-acquired ones. However, 

whether probiotics can prevent occurrence of 

nosocomial pneumonia among admitted 

critically-ill pediatric patients is still unclear.  

Therefore, there is a need to determine if 

children admitted at the pediatric intensive care 

unit and supplemented with probiotics will have 

better health outcomes in terms of development 

of nosocomial pneumonia during their hospital 

stay. 

 As a result of existing studies 

demonstrating probiotics‘ potential in up 

regulating immune defenses and reducing 

bacterial translocation, there has been a rapidly 

growing interest in the clinical application of 

probiotics. A few clinical trials have already 

begun to look at the incidence of infections with 

probiotic use and have demonstrated promising 

results. However, current evidence and opinions 

suggest that data to conclusively determine 

whether probiotics can be safely used in 

prevention of nosocomial infections, particularly 

reduction of incidence of ventilator-associated 

pneumonia is still insufficient.  

 Although there is theoretical plausibility 

shown by current literature in the use of 

probiotics for infection prevention, most of 

which are inconsistent in results and utilized 

different sets of population. In addition, a bench 

research is yet to be performed to determine the 

most appropriate probiotic formulation for 

various clinical applications as specific strains 

are thought to be effective in certain disease 

states.  

   

 In this respect, this study was conducted 

to contribute to the knowledge of whether 

probiotics can be used in the prevention of 

nosocomial infection, particularly of nosocomial 

pneumonia, in critically ill children admitted in 

pediatric intensive care units. The study intended 

to re-evaluate the present knowledge or 

hypothesis that administration of probiotics in 

critically ill children may reduce the incidence 

of ventilator-associated pneumonia. In this light, 

it is hoped that a promising alternative may be 

used to lessen the incidence of nosocomial 

pneumonia, thereby decreasing hospital stay, 

preventing morbidities and mortalities, reducing 

cost needed for treatment, lessening side effects 

common to antibiotic use, and combating 

antibiotic resistance.  

 This study aimed to serve as a guide in 

deciding whether to supplement probiotics 

among pediatric patients admitted at PICU of 

any Pediatric Hospital and needing antibiotic 

therapy. In addition, it is possible that there are 

other hospitals/health care institutions that are 

having the same dilemma regarding ventilator-

associated pneumonia and antibiotic resistance. 

This study can serve as a blueprint on how to 

manage such issues with new potential 

alternatives.  

 

METHODOLOGY 

To identify studies for inclusion in this 

review, literature search was conducted in 

PubMed, MEDLINE, EMBASE, CINAHL, 

SciHub, Herdin, Google Scholar, the Cochrane 

Central Register of Controlled Trials and the 

Cochrane Database of Systematic Reviews to 

identify all relevant randomized controlled trials 

(RCTs) published between 1980 and April 2016.  
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The search was limited to studies conducted in 

humans. The literature search used search terms 

containing ―randomized‖, ―clinical trial‖, 

―probiotics‖, ―nosocomial infection‖, ―health 

care associated pneumonia‖, ―ventilator 

associated pneumonia‖, ―pediatrics‖, ―intensive 

care‖. No language and publication restrictions 

were applied. Personal files, reference lists of 

relevant review articles, and proceedings of 

major relevant conferences were also be 

reviewed as secondary searches. Excluded trials 

included those with no specific disease being 

studied, non- RCTs, and trials on animals other 

than humans. 

The author used titles and abstracts to 

already exclude trials which clearly did not meet 

the set inclusion criteria. The common reasons 

encountered for exclusion of the articles from 

the electronic search were non-human studies, 

the non-use of probiotics, measurement of 

outcomes other than incidence of VAP. Full 

articles were retrieved for further assessment if 

the abstracts indicated that there was a 

possibility that the study fulfilled the inclusion 

criteria. The journals were screened, and peer 

reviewed by another reviewer to assess study 

eligibility. Analysis was restricted to double-

blind, randomized controlled trials (RCTs). For 

this meta-analysis, those RCTs that compared 

administration of probiotic vs. placebo in 

critically ill patients, and that reported the 

incidence of VAP, were considered.  

The investigator and another peer 

reviewer independently reviewed and assessed 

inclusion criteria and quality of trials. Three 

potentially eligible papers were identified and 

reviewed.  

Data concerning details of study population, 

intervention and outcomes were extracted 

independently by the reviewers using a 

specifically designed data extraction form of 

―The Cochrane Collaboration‖ (Cochrane 

Library). From each paper, the researcher 

extracted information related to  

 General Information: 

published/unpublished, title, authors, 

year of publication, number of patients 

 Trial Characteristics: method of 

randomization and allocation 

concealment, blinding (participants, 

clinician, outcome assessor, loss of 

participants to follow up, intention to 

treat analysis) 

 Intervention: doses, frequency of 

probiotic supplementation 

 Participants characteristics: inclusion 

and exclusion criteria, age group, 

number of patients in each intervention 

 Outcomes: the primary outcome was the 

incidence of patients that developed 

ventilator-associated pneumonia (VAP) 

following probiotic/control. The 

researcher used the authors‘ definition of 

NP or VAP if they included clinical, 

microbiologic and radiologic criteria. 

Secondary outcomes were mortality, 

length of stay in the ICU and in hospital, 

and reports of adverse outcomes.  

 Results: continuous data were expressed 

as weighted mean differences and 

standard deviation, use of intention to 

treat a analysis. 

Differences in data extraction were 

resolved by discussion and consensus. When 

necessary, additional information was sought 

from the authors of the studies. 

Each included study was assessed based 

on the following indicators of risk of bias as 

listed below. A verdict of LOW RISK meant 

low risk of bias, a HIGH RISK meant high risk 

of bias; and UNCLEAR RISK for unknown risk 

of bias—were used as the criteria for judging 

risk. 

 Adequate sequence generation 

 Allocation concealment 

 Blinding of participants, personnel, and 

assessors 

 Incomplete outcome data 

 Selective outcome reporting 

Meta-analysis was conducted using 

Review Manager 5.3 (Cochrane Collaboration, 

UK). A fixed-effects method (Mantel-Haenszel 

method) was used. The author computed pooled 

odds ratios (ORs) and 95% confidence intervals 

(CIs) from adjusted ORs and 95% CIs reported 

in the observational studies.  

If the researcher was unable to extract 

all the information with regards to the details of 



80 
The PCMC Journal, Vol. 15 No. 1 

the study, the plan was to contact the authors. 

Fortunately, all numerical results in the 

published reports were adequate to proceed with 

the study. Quantification of the effect of 

heterogeneity was assessed by means of I
2

.
  

We 

predefined heterogeneity as low, moderate or 

high with I
2
 values > 25%, 50%, and 75%, 

respectively. In the analysis of heterogeneity, we 

considered a P-value < 0.10 statistically 

significant. Both positive and negative results 

were reported among the studies. Publication 

bias was assessed by a funnel plot using the 

occurrence of VAP as an endpoint.  

 

RESULTS 

Our search retrieved a total of 131 

references. After screening them against the 

inclusion criteria. Three studies were included in 

this meta-analysis. A flowchart diagram for the 

studies evaluated and the reasons for exclusion 

are shown in Figure 1.  

 

Figure 1. Flow Chart of Study Selection. Pooled ORs were calculated using Mantel-Hanszel (M-H) 

Estimator. Study-level data were pooled using fixed-effects model. 

 

 

 

Potential relevant published articles 

identified: (n= 93) 

70 were excluded for the following reasons: review 

articles/ meta-analysis/ comments and editorials/ 

letter to editor/ case reports 

Articles retrieved for more detailed 

evaluation: (n= 23) 

12 excluded for the following reasons: 

Not a randomized controlled study 

Evaluating in animal experiments 

Articles meeting inclusion criteria for this 

meta-analysis: (n= 11) 

8 excluded for the following reasons: 

Not relevant to the main outcome 

Population not critically ill 

Articles included in this meta- analysis: 

3 
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Characteristics of the included studies 

are summarized in Table 1. A total of 332 

critically ill patients were included in these three 

studies.  The trials were carried out at a single 

center or hospital. All three trials recruited 

patients in pediatric intensive care units (PICU), 

both medical and surgical cases included. The 

patients recruited were those needing 

mechanical ventilation as deemed necessary by 

the expert clinicians. Two studies excluded 

patients with evidence of perforated intestine, 

mechanical GI obstruction, ANC < 0.5x 10
9
, 

admitted at PICU >72 hours, used probiotics in 

the week before study accession, and if there 

was lack of parental presence/consent.  

 

Table 1. Characteristics of the study population in various studies 

Study, 

Year 

Study Design Population Disease 

Severity 

Score 

Regimen Used Route of 

Administration/ 

Duration of Intake 

Banupriya 

et al., 2014 

[24]  

Open-Label 

Randomized 

Controlled 

Trial (RCT) 

All children aged 

12 years or less 

admitted to PICU 

and who were 

likely to need 

mechanical 

ventilation for 

more than 48 hrs 

were recruited 

Pediatric 

Risk of 

Mortality 

(PRISM 

III) Score 

11.61 ± 

5.63 vs 

11.25 ± 

6.58 

Probiotic capsules 

containing 2 billion 

CFU of Lactobacillus, 

1 billion CFU of 

Bifidobacterium, and 

300 million CFU of 

Streptococcus 

thermophilus were 

used in this study. One 

capsule was 

administered twice a 

day mixed with milk 

(or 5 ml of 5 % 

dextrose solution if 

enteral feeding had not 

been started).  

Given through a 

nasogastric tube. A 

total of 6.6 billion CFU 

of probiotic organisms 

per day was 

administered to each 

child in the probiotic 

group for the initial 7 

days or till discharge, 

whichever was earlier. 

El-Wakeel 

et al., 2016 

[25] 

Double 

Blinded 

Randomized 

Placebo-

Controlled 

Trial 

(DBRCT) 

Patients admitted 

at the Pediatric 

Intensive Care 

Unit (PICU) of a 

University‘s 

Childrens‘ 

Hospital requiring 

MV > 48 hrs were 

said to be eligible 

Pediatric 

Risk of 

Mortality 

(PRISM) 

Score 

33.9±13.9 

vs 

34.2±15.6 

One Lactobacillus 

rhamnosus strain GG 

capsule once a day 

(Culturelle, 10×10
9
 

cells/capsule, ConAgra 

Foods, Omaha, NE) 

was used. Probiotic 

capsules were prepared 

in a suspension of (5 

ml) of 5% dextrose. 

Administered by 

orogastric, nasogastric 

tube or by mouth in 

patients who could be 

fed orally for the 

duration of 

hospitalization. 

Honeycutt 

et al., 2007 

[9] 

Double 

Blinded 

Randomized 

Placebo-

Controlled 

Trial 

(DBRCT) 

Children admitted 

at the medical-

surgical PICU of 

a university-

affiliated hospital 

requiring MV > 

48 hours  

N/A One capsule of 

Lactobacillus 

rhamnosus strain GG 

(Culturelle, 10x10
9
 

cells/ capsule, ConAgra 

Foods, Omaha, NE) 

once a day. The 

probiotic and placebo 

capsules were prepared 

in a suspension of 5 

mL of 5% dextrose. An 

appropriate normal 

saline flush was 

administered in 

patients with an 

orogastric/naso-gastric 

tube. 

Administered by mouth 

in those able to orally 

feed or by 

orogastric/nasogastric 

tube. Patients 

continued the protocol 

until discharge from 

the hospital, parental 

request to withdraw 

from the study, or the 

death of the patient. 

 

The quality assessment of these studies 

were summarized in a table that can be found in 

the appendix section as table 3. Results of the 

meta-analyses that explored the effects of 

probiotic prophylaxis in the primary and 

secondary clinical outcomes are shown in Table 

2.
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Table 2. Outcome data of all randomized controlled trials included in the meta-analysis (comparison of 

probiotic versus control) 

Study Incidence of VAP 

(n/N) 

Length of ICU 

Stay, median days 

(range) 

Length of Hospital 

Stay, median days 

(range) 

ICU Mortality (n/N) 

Placebo Probiotic Placebo Probiotic Placebo Probiotic Placebo Probiotic 

Banupriya 

et al.,* 

2014 [24]  

35/73 12/73 12.54 ± 

9.91 

7.7± 4.6 19.17 ± 

13.51 

13.13 ± 

7.1 

23/73 17/73 

El-Wakeel 

et al., 2016 

[25] 

15/50 7/75  15.6 ± 

11.6 

14.8 ± 

11.8 

N/A N/A 15/50 10/75 

Honeycutt 

et al., 2007 

[9] 

0/30 2/31  7 ± 2.5 

 

12.2 ± 

2.5 

11.1 ± 

3.3 

 

17.6 ± 3.2 4/30 2/31 

ICU: intensive care unit; NA: not available; VAP: ventilator-associated pneumonia 

* The control group did not receive any placebo 

 

A. Nosocomial Pneumonia and Subgroup 

Analyses 

Results from the three trials (332 

patients) were available to examine the effects of 

oral probiotics on the incidence of VAP 
[9,24,25]

. 

A moderate level of heterogeneity was found  

 

among the identified comparisons (I2
 = 53%, P = 

0.12). Pooled analysis showed that the use of 

probiotics was associated with a statistically 

significant reduction in the incidence of NP in 

critically ill patients (OR = 0.31, 95% CI 0.18 to 

0.55, P< 0.0001) (Figure 2)

Figure 2. Forest plot showing the effect of probiotics on the occurrence of ventilator associated 

pneumonia (VAP) in critical ill patients 
 

 

B. Duration of Stay in the Intensive Care 

Unit 

Data from the three studies were 

included in the analysis of the duration of stay in 

the intensive care unit [9,24,25]. There was  

 

 

significant heterogeneity in the length of PICU 

stays (I2 = 96%, P = <0.00001) (Figure 3). 

There was significant difference between the 

compared groups regarding this outcome (MD in 

days = 2.93, 95% CI 1.84 to 4.01, P < 0.00001).  
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Figure 3. Forest plot showing the effect of probiotics on length of ICU stay (in days). Mean 

differenceswere estimated by the inverse variance (IV) approach. 

 

C. Duration of Stay in the Hospital 

Two of the studies were included in the 

analysis of the length of stay in the hospital 

[9,24]. Again, there was a high level of 

heterogeneity in the length of hospital stay found 

between this comparison (I2 = 97%, P = 

<0.00001) There was apparent effect of 

probiotics therapy on the duration of stay in the 

hospital, with a mean difference (MD) of 4.33 

days (95% CI 2.85 to 5.81, P < .00001) (Figure 

4).  

 

Figure 4. Forest plot showing the effect of probiotics on length of hospital stay (in days). Mean 

differences were estimated by the inverse variance (IV) approach. 

 

 

D. Overall Mortality 

Results of all three trials were available for 

the analysis of mortality during the entire ICU 

stay [9, 24, 25]. A meta-analysis of these trials 

found that probiotic administration had an effect  

on overall mortality during the hospital stay or 

had a significant difference in ICU mortality 

between probiotics group and placebo group 

(OR =0.51 , 95% CI 0.30 to 0.88, P = 0.01) 

(Figure 5). There was no heterogeneity between 

trials (I2 
= 0%). 
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Figure 5. Forest plot showing the effect of probiotics on ICU mortality. Pooled ORs were calculated 

using the Mantel-Haenszel (M-H) Estimator. 

 

E. Adverse Events 

 
For the study done by Banupryia et al., 

the probiotics were administered for the 

initial 7 days or until discharge, whichever 

was said to be earlier. While for the study of 

El Wakeel et al., the probiotics were 

administered for the duration of the 

hospitalization. For these two studies, there 

were no adverse events such as cases of 

bacteremia caused by Lactobacillus were 

observed in the patients of the intervention 

group. On the other hand, in the study of 

Honeycutt et al., the probiotics were given 

during the hospitalization until they are 

discharged, withdrew from the study, or 

died. In the study period, there were no 

cases of L. bacteremia in the study 

population reported and no known serious 

adverse effects occurred in any subject. 

However, because of recent safety concerns 

regarding the administration of 

Lactobacillus GG in critically ill pediatric 

patients and a lack of benefit in their 

analysis, the study was eventually 

terminated by the study investigators. 

 

F. Publication Bias 

 

Upon visualization of the funnel plot for 

the primary outcome, there is a possibility of 

publication bias (absence of small studies, 

shown in the left lower corner of Figure 6. 

But this may also be attributed to the small 

number of studies included in the meta-

analysis. As well as presence of 

heterogeneity in the correlation between 

study size and intervention effects.   

 

Figure 6. Funnel plot showing possibility of a small publication bias. SE, standard error: OR, odds ratio. 
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DISCUSSION 

The meta-analysis found that probiotics 

administration was associated with statistically 

significant reduction in the incidence of 

ventilator-associated pneumonia among 

critically-ill patients. The pooled results also 

showed that probiotics affect the other secondary 

endpoints of the study (ie. overall mortality, 

length of stay in the hospital, and length of stay 

in the ICU). However, due to a large 

heterogeneity in the length of hospital stay and 

ICU stay, the effects found in these sub-studies 

may be non-comparable that one cannot 

confidently say that the combined estimate will 

be a meaningful description of the outcome 

produced.    

The current meta-analysis is different 

from previous reviews in several aspects. One, it 

includes more eligible studies than previous 

reviews on probiotics administration that 

recruited only selected populations (ie. surgical 

patients only).
[26]

 Trials done before were mostly 

that of critically adult patients 
[27]

, while this 

study focused on critically ill pediatric patients, 

and therefore results are more applicable across 

clinical situations encountered with critically ill 

children.  

In order to diminish the number of 

confounding factors, the study also excluded 

studies that used interventions known to be 

effective in preventing nosocomial pneumonia, 

namely the use of chlorhexidine and antibiotic 

decontamination of the digestive tract as control 

groups 
[28,29]

. 

The results of this study appear like 

previous studies done by Siempos et al. [30]
 and 

Pitsouni et al. [26]
, but inconsistent with the 

results of the systematic review by Watkinson et 

al. [27]
.  Siempos et al. found that administration 

of probiotics was beneficial in the incidence of 

both VAP and NP, length of stay in the ICU and 

colonization rates of Pseudomonas 

aeruginosa in the respiratory tract. The reasons 

for inconsistent results, even in this study, may 

be partly due to differences in focused clinical 

outcomes.  

The results of this meta-analysis should 

be interpreted with caution based on other 

considerations. As the diagnosis of pneumonia 

may be more subject to bias due to it being a 

more subjective outcome as compared to 

mortality or length of ICU stay. And this may in 

part explain the marked reduction in pneumonia 

found in these studies. In addition, the presence 

of an effect on secondary outcomes, but that of 

presence of high heterogeneity across studies, 

may be from the small number of pooled RCTs 

and small number of total patients. Lastly, the 

treatment duration in some studies were likely 

too short to demonstrate maximum benefits. 

Consequently, it may be difficult to derive 

conclusive results based on this meta-analysis 

due to the lack of standard protocols and 

insufficient number of included patients.   

 Our analysis has several limitations. 

First, as mentioned above, there is presence of 

heterogeneity among the study categories and 

variables- both clinical and statistical, that were 

used for establishing NP or VAP. Some factors 

that may not be comparable in the trial might 

have affected the clinical outcomes derived. The 

moderate level of heterogeneity seen from the 

comparison on the incidence of ventilator 

associated pneumonia may be attributed to 

differences among the local hospitals‘ PICU set-

up, their practices, and the way the probiotics 

were administered. These differences may 

explain the statistical heterogeneity in some of 

the secondary outcomes investigated. Second, 

although we have pooled similar data across all 

trials, the number of participants per trial may be 

not sufficient to exclude significant clinical 

benefit. Thirdly, the setting of most trials was 

done only in single hospital centers and may 

have inherent bias related to their local practice 

habits. Finally, a possibility of publication bias 

based on funnel plot may discount our extensive 

search for relevant studies using multiple search 

items and removing language restriction. 

Finally, although initial results seem to be 

promising for the use of probiotics to prevent 

nosocomial pneumonia, there is still insufficient 

evidence to conclude to pediatricians that 

administration of probiotic prophylaxis is 

associated with lower incidence of VAP in 

critically ill patients. In addition, studies that 

investigate which particular probiotic strain has 

more benefit including superiority in terms of 

dose, preparation, duration, safety, and route, are 

still lacking. These are areas that are yet to be 

ventured when it comes to evaluation of 

probiotics use in large-scale randomized 

controlled trials for nosocomial pneumonia. 
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CONCLUSIONS AND 

RECOMMENDATIONS 

The use of probiotics was associated 

with statistically significant reduction in the 

incidence of Ventilator-Associated Pneumonia 

in critically ill children. However, there is 

lacking evidence to support claims of beneficial 

effects on other clinically important outcomes 

such as length of hospital or ICU stay. Larger 

and well-designed, multi-center, RCTs are 

needed to establish the effects of probiotic 

prophylaxis in the pediatric population of 

critically ill children who are at risk of 

developing nosocomial infection.  
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