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This is the only journal of child health in Sri Lanka. It is designed to publish original research articles and scholarly articles
by recognized authorities on paediatric subjects. It is distributed widely in Sri Lanka and bears the ISSN number 1391-5452
for the print issues and e-ISSN 2386-110x for the electronic version in the internet. The journal is published quarterly and the

articles are reviewed by both local and foreign peers. The Journal is the primary organ of Continuing Paediatric Medical
Education in Sri Lanka.
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THE TWO JOINT EDITORS: - N @ echocardiography in
'x,."__,/’ paediatric intensive care
1. Dr Gerard Nimal Lucas MBBS(Cey), DCH(Cey), MRCP(UK), FSLCPaed. unit: An observational study
Bhadane — 05Mar2023

Commonly addressed as Dr. Nimal Lucas
E-mail: drgnlucas@gmail.com and drgnlucas@yahoo.com Share: £ W & in
Specialist Consultant Paediatrician, Colombo, Sri Lanka with full-time duties at The Sri

Lanka College of Paediatricians Burden associated with

N @ childhood bloodstream
@ orem: 0000-0002-4005-5618 “, infection in a resource-
constrained setting

g

Arenowned researcher with over 100 publications in peer-reviewed scientific journals, as Afolayan etal — 05Mar2023
of September 2022.

share: f W & in
Special interests and expertise:

Families’ awareness and

Former President, Sri Lanka Paediatric Association 1990/1991 ( D) attitudes towards children
Currc‘nt Ioint Editor, Proceedings of the Annual Scientific Congress, Sri Lanka College of ‘r“:@’/’j with cleft lip and palate in the
Paediatricians (1997 to date) o northern provinces of
Chairman, Ethics Review Committee of the Sri Lanka College of Paediatricians Vietnam
Former Member and Former Chairman, Board of Study in Paediatrics, Postgraduate

Giapetal — 05Mar2023

Institute of Medicine, University of Colombo, Sri Lanka.

Member, Sri Lanka Forum of Medical Editors (SLFME). share: § W S in

Clinico-aetiological profile of

2. Dr Bonaventure Jayasiri Crispus Perera nsss(cey), bcs(cey), iCH(Eng), MIXPacd), MRC(UK), FRCP(Edin), FRCP(Lon), N @ respiratory distress in

FRCPCH(UK), FSLCPacd, FCCP, Hony FRCECH(UK), Hony. FOGR(SL) "'.‘?_E,( children: A study from a rural
tertiary care centre in North

Commonly addressed as Dr. BJC. India

E-mail: bjcp@ymail.com Barietal, — o05Mar2023

Specialist Consultant Paediatrician, Colombo, Sri Lanka.
share: £ W & in
@ orc: 0000-0001-7789-8793

A renowned researcher with over 140 publications in peer-reviewed scientific journals, as
of September 2022.

Special interests and expertise: Childhood Respiratory Disorders, Breastfeeding, Paediatric
HIV Infections, Paediatric Sports Medicine.

Honorary Senior Fellow, Postgraduate Institute of Medicine, University of Colombo, Sri
Lanka

Founder President, Sri Lanka College of Paediatricians 1996/1997

Founder President, Respiratory Disease Study Group of Sri Lanka

Founder President, Childhood Respiratory Disease Study Circle of Sri Lanka

Former Member & Former Chairman, Board of Study in Paediatrics, Postgraduate Institute
of Medicine, University of Colombo, Sri Lanka

Current Member, Board of Study in Bio-Medical Informatics, Postgraduate Institute of
Medicine, University of Colombo, Sri Lanka

Current Member, Board of Study in Sports Medicine, Postgraduate Institute of Medicine,
University of Colombo, Sri Lanka

Former Editor-in-Chief, Sri Lanka Journal of Bio-Medical Informatics (2010 - 2016)
Current Section Editor (Leading & Review articles), Ceylon Medical Journal

Current Joint Editor, Proceedings of the Annual Scientific Congress, Sri Lanka College of
Paediatricians (1997 to date)

Founder Chairman, Sri Lanka Forum of Medical Editors (SLFME) 2015-2016

Current Scholar Member, World Association of Medical Editors (WAME)

Current Member, International Society of Managing and Technical Editors (ISMTE)

Conferred the honour of Qutstanding Paediatrician of Asia by the Asia Pacific Pediatric
Association (APPA) in 2007.
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1. Dr Thilj Gallege Yasassi Rasika Gi la MBBS, DCH, MD, MRCP
Commonly addressed as Dr. Rasika Gunapala
E-mail: rasikagunapala@gmail.com

Specialist Consultant Paediatrician, Lady Ridgeway Hospital for Children, Colombo 8, Sri
Lanka

@ orc: 0000-0002-8576-4784

Aresearcher who has followed several Journal Courses of The National Research
Foundation of Sri Lanka and contributed to 15 publications in peer-reviewed journals as of
September 2022.

Special interests and expertise: Paediatric Infectious Diseases, Emergency Paediatrics,
Neonatology, Community Paediatrics and Developmental Paediatrics.

Member, Sri Lanka Forum of Medical Editors (SLFME)

DCH(Colombo), MD(Paediatrics), FRCPCH(UK)
Commonly addressed as Professor Heshan Jayaweera

E-mail: heshanjay@gmail.com
Professor in Paediatrics, Faculty of Medicine, University of Peradeniya, Sri Lanka

@ 0RCID: 0000-0003-3864-4410

Arenowned researcher with 25 publications in peer-reviewed journals as of September
2022.

Special interests and expertise: Paediatric Nephrology, Gastroenterology, Growth,
Nutrition

Member, Sri Lanka Forum of Medical Editors (SLFME)

EDITORIAL BOARD MEMBERS (in alphabetical order of the surnames):

Commonly addressed as Dr. Sanjaya Abeygunasekera
E-mail: ssabey@hotmail.com

Specialist Consultant Paediatric Surgeon, Lady Ridgeway Hospital for Children, Colombo 8,
Sri Lanka
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Arenowned researcher with 09 publications in peer-reviewed scientific journals, as of
September 2022.

Special interests and expertise: Paediatric Hepatobiliary disease Esp Biliary atresia, Repair
of Hypospadias and bladder extrophy epispadias complex, Surgical management of
urinary incontinence (Augmentation cystoplasty with Mitrofanoff procedures), Paediatric
trauma (prevention and early intervention)

Member, Sri Lanka Forum of Medical Editors (SLFME)

2. Professor Piyusha Milani Atapattu MBBS (Colombo), MSc Med Ed (Cardiff) MD
(Colombo), ERCP (UK), FCCP (SL), FHEA (UK)

Commonly addressed as Professor Piyusha Atapattu

E-mail: piyushaatapattu@yahoo.com
Professor in Physiology, Faculty of Medicine, University of Colombo, Sri Lanka.

@ oreID: 0000-0002-8252-5446

Arenowned researcher and Medical Educationist with 19 publications in peer-reviewed
scientific journals, as of September 2022.

Special interests and expertise: Physiology, Medical Education, Internal medicine

Member, Sri Lanka Forum of Medical Editors (SLFME)

3. Professor Deepthi Champika De Silva MBChB, MRCP (UK)
Commonly addressed as Prof. Deepthi De Silva
E-mail: deepthid@kIn.ac.lk

Professor in Medical Genetics, Department of Physiology, Faculty of Medicine, University
of Kelaniya, Sri Lanka

@ oreID: 0000-0003-1236-4971

A clinician and researcher with 43 full papers and 39 abstracts in peer-reviewed scientific
journals, as well as 3 chapters in books, as of September 2022

Special interests and expertise: Medical genetics and molecular basis of developmental
abnormalities, Impact of genetic disease, Costs of genetic testing, Teaching physiology
and genetics.

Member, Sri Lanka Forum of Medical Editors (SLFME)

DCH(Cey), MRCP(UK), M.Sc(Birmingham), FCCP, FSLCPaed, FCPS(Pakistan), FCGP(SL),
FRCP(Edin), FRCP(Lond), FRCPCH(UK).

[Vidya Jyothi is a Sri Lankan National Honour bestowed for Scientific and Academic
Excellence.]

Commonly addressed as Professor Harendra De Silva

E-mail: harendras1@gmail.com
Emeritus Professor of Paediatrics, Faculty of Medicine, University of Colombo, Sri Lanka

@ oreID: 0000-0002-2869-6973

A renowned researcher with over 100 publications in peer-reviewed scientific journals, as
of September 2022.

Special interests and expertise: Child Protection, Dengue fever, Gastroenterology and
nutrition, Youth violence/ child soldiers

Member, Sri Lanka Forum of Medical Editors (SLFME)

5. Professor Guwani Sharika Liyanage MBBS(Colombo), DCH(Colombo), MD(Paediatrics),
MRCPCH(UK), Diploma in Allergy & Asthma (CMC Vellore)

Commonly addressed as Professor Guwani Liyanage

E-mail: guwanil@yahoo.co.uk

Professor in Paediatrics, Department of Paediatrics, Faculty of Medical Sciences,
University of Sri Jayewardenepura, Sri Lanka

Honorary Consultant Paediatrician, Colombo South Teaching Hospital, Sri Lanka

Q ORCID: 0000-0002-9813-3295

A renowned researcher with 24 publications in peer-reviewed scientific journals, as of
September 2022.

Special interests and expertise: Respiratory Medicine and Allergy, Childhood Nutrition

Member, Sri Lanka Forum of Medical Editors (SLFME)

6. Dr. Marianne Nishani Lucas MBBS, DCH, MD, MRCPCH, TBCLC

E-mail: nishrockpoly@gmail.com

Senior Lecturer, Department of Paediatrics, Faculty of Medicine, University of Colombo,
Sri Lanka and Consultant Neonatologist, Professorial Unit, De Soysa Hospital for Women,
Colombo, Sri Lanka

@ ORCID:

Arenowned researcher with 22 publications in peer-reviewed scientific journals, as
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Cerebrospinal fluid culture and analysis in paediatric patients with shunt

infection
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Abstract

Background: Shunt insertion is an invasive
procedure frequently done in patients with excess
cerebrospinal fluid (CSF). It comes with the risk of
infection which could be ascertained through CSF
examination.

Objectives: To present the results of CSF culture
and analysis in paediatric patients with shunt
infection in Dr. Soetomo General Hospital,
Surabaya, Indonesia.

Method: A retrospective study was conducted by
reviewing medical records of patients with shunt
infection aged 0-18 years old who were treated
from January 2016 to December 2019.

Results: Seventeen cases of paediatric shunt
infection were identified in this study. Six (35.3%)
patients belonged to the 1-12 month age group.
The actiology of shunt insertion was hydrocephalus
in all cases. Seizure was the most common chief
complaint (23.5%) at presentation. During
hospitalisation, recurrent fever was found in 7
(41.5%) cases. CSF analysis showed increased
white blood cells in 12 (70.6%) cases, decreased
glucose level in 11 (64.7%) cases and elevated
protein level >100mg/dl in 12 (70.6%) cases. The
most  frequently isolated pathogens were
Staphylococcus — aureus and  Staphylococcus
epidermidis, each appearing in 4 (23.5%) cases,
followed by Escherichia coli in 3 (17.7%) cases.

Conclusions: In this study paediatric patients with
shunt infection showed raised white blood cells,
decreased glucose and increased protein level on
CSF examination. The most common pathogens
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were Staphylococcus — aureus,
epidermidis, and Escherichia coli.
resistance to ampicillin was present.
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Introduction

Shunt insertion is one of the therapeutic measures
to divert excess cerebrospinal fluid (CSF). It is an
invasive procedure that comes with the risks of
infection. One of the risk factors that have been tied
to infection is host susceptibility. This
predisposition could be found in younger age
patients with immature immune systems, causing a
great number of infections by commensal or low
virulence bacteria. However, results vary between
researches, and there has been no previous study to
identify bacterial pathogens causing shunt infection
in the present facility.

Objectives

To present the causative bacteria of shunt infection,
their drug susceptibility pattern and CSF analysis in
Dr. Soetomo General Hospital, Surabaya,
Indonesia.

Method

A retrospective study was conducted in Dr.
Soetomo General Hospital, Surabaya, Indonesia.
The hospital is a tertiary health facility in East Java
and serves as the referral centre for all eastern parts
of Indonesia. Data were sourced through patients’
medical records. Cases with shunt infection
occurring in patients aged 0—18 years from January
2016 to December 2019 were collected. Observed
variables included age, gender, aetiology of shunt
insertion, chief complaints, clinical features during
hospitalisation, the result of CSF analysis, and the
result of CSF culture and its susceptibility pattern.
Inclusion criteria were cases with an intracranial
manifestation of shunt infection and positive CSF
culture. Cases without complete information on
observed variables were excluded.

Ethical issues: Ethical clearance was obtained from
the Health Research Ethics Committee of Dr.
Soetomo General Academic Hospital, Surabaya,
Indonesia ( No.1431/KEPK/VIII/2019). As it was a


https://creativecommons.org/licenses/by/4.0/

retrospective study informed consent was not
possible. Confidentiality is assured.

Results

Out of 119 cases with shunt insertion, 27 (22.7%)
developed infection. However, only 17 cases were
eligible for this study. The demographic and
clinical characteristics of the 17 patients are shown
in Table 1.

Table 1
Demographic and clinical characteristics (n=17)
Variable n (%)

Gender

Female 09 (52.9)
Male 08 (47.1)
Age group

<1 month 0(0)

1 to 12 months 06 (35.3)
1 to <3 years 05 (29.4)
3 to <6 years 05 (29.4)
6 to <12 years 01 (05.9)
12 to 18 years 0(0)
Aetiology of shunt insertion

Hydrocephalus 05 (29.4)
Communicating hydrocephalus 04 (23.5)
Non-communicating 03 (17.7)
hydrocephalus 03 (17.7)
Multi-lobulated hydrocephalus 02 (11.8)
Severe hydrocephalus

Chief complaints

Surgical wound 02 (11.8)
Shunt displacement 03 (17.7)
Exposed shunt 02 (11.8)
Fever 01 (05.9)
Vomiting 01 (05.9)
Seizure 04 (23.5)
Loss of consciousness 01 (05.9)
Increased head circumference 01 (05.9)
Shunt leakage 01 (05.9)
Department transfer 01 (05.9)
Clinical features during

hospitalisation 07 (41.5)
Fever 03 (17.7)
Seizure 07 (41.5)
No symptoms

Prophylactic antibiotics

Ceftriaxone 09 (52.9)
Cefazolin 05 (29.4)
No name provided 03 (17.7)

Nine (52.9%) patients were female and 6 (35.3%)
patients were 1-12 months of age. The aetiology of
shunt insertion was hydrocephalus in all cases.
Frequently appearing chief complaints were seizure
in 4 (23.5%) cases and shunt displacement in 3
(17.7%) cases. During hospitalisation, fever
occurred in 7 (41.5%) cases, while an equal amount
showed no additional symptoms. Prophylactic
antibiotics were used in all cases, the most common
being ceftriaxone, used in 9 (52.9%) cases.
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CSF analysis is shown in Table 2.

Table 2: Cerebrospinal fluid analysis (n=17)

Parameter n (%)

Colour

Colourless 08 (47.1)
Yellow 08 (47.1)
Red 01 (05.9)
Clarity

Clear 14 (82.4)
Turbid 03 (17.7)
Clots

Negative 17 (100.0)
Positive 0(0)
pH

8 17 (100.0)
<or>8 0 (0)
White blood cell count

Pleocytosis” 12 (70.6)
Normal 05 (29.4)
Mononuclear: Polymorphonuclear
Polymorphonuclear > Mononuclear 11 (67.4)
Mononuclear > Polymorphonuclear | 06 (35.3)
Nonne

Positive 12 (70.6)
Negative 05 (29.4)
Pandy

Positive 13 (76.5)
Negative 04 (23.5)
Glucose

Decreased® 11 (67.4)
Normal 06 (35.3)
Total protein*

Slight increase 02 (11.8)
Moderate increase 01 (05.9)
Great increase 08 (47.1)
Very great increase 04 (23.5)
Normal 02 (11.8)

* Pleocytosis if WBC >50/mm’

@ Decreased if glucose <40 mg/dl

* Slight increase 45-75 mg/dl; Moderate increase
75—100mg/dl; Great increase 100-500mg/dl; Very
great increase >500mg/dl; Normal 45mg/dl or less

CSF analysis showed no colour in 8 (47.1%) cases
and was clear in 14 (82.4%) cases. White blood
cells (WBC) count above 50/cu mm occurred in 12
(70.6%) cases, with polymorphonuclear (PMN) cell
predominance in 11 (67.4%) cases. Lowered
glucose level below 40 mg/dl was found in 11
(67.4%) cases and an increased protein level of
more than 100 mg/dl appeared in 12 (70.6%) cases.

Identified bacteria from CSF cultures are shown in
Table 3.



Table 3
Identified bacteria from CSF cultures (n=17)

Culture result n (%)
Staphylococcus aureus 04 (23.5)
Staphylococcus epidermidis 04 (23.5)
Staphylococcus hominis 01 (05.9)
Escherichia coli 03 (17.7)
Pseudomonas aeruginosa 02 (11.8)
Enterobacter cloacae 01 (05.9)
Enterococcus faecalis 01 (05.9)
Acinetobacter Iwofii 01 (05.9)

The most frequently appearing pathogens were
Staphylococcus — aureus and  Staphylococcus
epidermidis, each in 4 (23.5%) cases.
Staphylococcus aureus was found to be more
sensitive to gentamycin, oxacillin, co-trimoxazole,
and  quinupristin-dalfopristin.  Staphylococcus
epidermidis was found to be more susceptible to
chloramphenicol and fosfomycin. Escherichia coli
appeared in 3 (17.7%) cases and were found to be
more susceptible to amikacin, piperacillin-
tazobactam, chloramphenicol, fosfomycin,
imipenem and meropenem.

Discussion

The prevalence of shunt infection in the present
study lies on the higher end of the spectrum. The
rate of infection in other studies was estimated at
around 1-20%"3. This study showed that infection
occurred mainly in earlier age groups, similar to
several other studies*°. Such occurrence had been
described due to immature immune systems and
inadequate skin barrier’. Age-related changes in
normal skin flora were also found to be more
concentrated in the head than extremities’, which
may further increase the risk of infection in
children undergoing neurosurgery. As stated in
previous studies, one of the main aetiologies of
shunt infection is congenital hydrocephalus*®%,
which was also seen in this study. However, other
types of hydrocephalus were also present that could
indicate underlying infection or haemorrhage.

The most common chief complaints were seizure
and shunt displacement, while a frequently present
clinical symptom during hospitalisation was fever.
Fever is said to be one of the most commonly
encountered signs of shunt infection®®. In this
study, a low number of fever as the main concern
was probably caused by parents’ underestimation,
mistaking it as a usual self-limiting course of
disease. Additionally, the hospital in which this
study was conducted was a tertiary health facility,
increasing the likelihood that such clinical features
may have been handled in the lower facilities.
While being closely monitored, fever appeared in
almost half of the cases. In another study, altered
neurologic status as a sign of shunt infection was
found in approximately 30 — 40% of patients®. The
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presence of this sign could raise the probability of
further neurological complications®. Cases with
displaced shunt mainly migrated to the genitals or

anus.

Cephalosporin was used as prophylactic antibiotics
in all cases. The use of these antibiotics was
suitable with the most commonly isolated pathogen
in this study. It covered gram-positive bacteria with
extended coverage to gram-negative in the latest
generation. However, susceptibility patterns should
be observed as continuous use may induce
resistance.

The macroscopic result of CSF analysis was mostly
within normal limits, while abnormal results
indicated a pathologic process. Yellow colour
shows the presence of protein >150mg/100ml, red
shows the presence of blood >1000 cells/cu mm,

and  turbidity shows the presence of
polymorphonuclear (PMN) cells >300/cu mm'?.
For macroscopic abnormalities to occur, the

pathologic process should have occurred in a rather
significant way. In that sense, an infection should
still be suspected in normal analysis, as this study
showed positive culture in all cases. Increased pH
was shown to be a suitable environment for
bacterial growth!!, as it presented in all cases in this
study.

The dominance of CSF pleocytosis and PMN cells
is a clear indicator of central nervous system
infection in an active manner. However, one study
found that low white blood cell (WBC) count is a
predictor for bad prognosis'? and two cases in this
study fell into the category. This may increase the
likelihood of delayed treatment under the
assumption of normal values.

Glucose level below 40 mg/dl most likely indicates
a pathologic process!’. The lowered amount is
possibly due to increased metabolic demand of
WBC and bacterial pathogens, therefore taking up
CSF storage. Cases with normal glucose levels
showed lower WBC count, suggesting its
association with WBC activity as there is no
remarkable storage depletion on account of
relatively lower metabolic demand. Even so, the
amount of bacterial load should also be considered.

The majority of protein levels exceeded 100 mg/dl.
Escalated level of protein was said to be a risk
factor for neurological complications’. It resulted
from the increase of blood-brain barrier
permeability due to inflammatory conditions and
presence of persistent increase suggesting
continuous inflammation®!®. Cases with protein
>100 mg/dl also appeared to have reduced glucose
levels and raised WBC count. This finding is
common in central nervous system infection. Cases



with protein less than 100 mg/dl showed normal
glucose level and WBC count. As WBC count
shows defence activity against pathogens, its
number corresponds to the severity of infection,
and consequently its response, one of which is in
the form of cell permeability.

In this study, CSF culture was dominated by
normal skin flora, which was also present in other
studies>®!3-1%, The presence of these bacteria
suggest that infection started during surgery
through inoculation while shunt was being inserted.
Infection by these pathogens usually appeared soon
after shunt placement'®. Commensal bacteria gain
their ability to become pathogenic depending on
host immunity and access to adequate growth!”.
Predisposing factors of Staphylococcus aureus and
Staphylococcus epidermidis infection are surgery
and newborns'>. It fits the findings in this study
which was dominated with patients in earlier age
group whose immunity is yet immature. The
number of bacterial density on the skin prior to
surgery could also be taken into account,
considering lower amount of bacteria was needed
to start an infection in the presence of foreign
material’.

Escherichia coli infection predominance occurred
in other studies'®!?. These bacteria are normally
found in the intestines and may induce infection
through the distal shunt end. Two out of three cases
with Escherichia coli had shunt displacement to the
genitals and anus. Other pathogens are commonly
associated with nosocomial infection or related to
neurosurgical instrumentation?>?2, Therefore, the
duration of hospitalisation and any condition that
may prolong the stay should be considered.

A staphylococcal infection could be treated with
beta-lactam antibiotics?®>. However, in this study,
resistance towards penicillin, namely ampicillin
and penicillin G, had appeared. Oxacillin still
showed good response, though one case showed
resistance, marking the possibility of emerging
hospital-acquired methicillin-resistant S. aureus.
Fosfomycin was said to have adequate coverage for
biofilm produced by Staphylococcus aureus and
Staphylococcus  epidermidis®®, presenting good
sensitivity  results.  Empirical  therapy for
Escherichia coli infections includes ampicillin,
gentamycin, and cefotaxime. In this study,
empirical therapy showed suitability with the result
of susceptibility tests. However, it could be
suggested to reduce ampicillin use, noting the
considerable amount of resistance to it.

A limitation in this study is its full reliance on the
completeness of medical records. Several cases had
to be eliminated due to lack of information to make
a comprehensive analysis.

439

Conclusions

Paediatric patients with shunt infection on CSF
analysis had raised white blood cells, decreased
glucose, and increased protein level. The most
common pathogens were Staphylococcus aureus,
Staphylococcus epidermidis, and Escherichia coli.
Significant resistance to ampicillin was present in
this study.
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