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INCIDENCE, RISK FACTORS,

FOR VENTILATOR -ASSOCIATED PNEUMONIA IN
CHILDREN

Daniela Chirut?,
Mt r g i i, Mmabela Dima'?3 Constantin |13

Abstract

Introduction. Early diagnosis and aggressi
treatment is fundamental in the management of patients
ventilatorassociated pneumonia (VAP).

Aim. The aim of this study was to determine ti
incidence of VAP among mechanically ventilated childr

and to identify the main risk factors and nosocomial gefmeadiographic examination, and microbiologic analysis

for development of VAP in a critically ill PICU population.

Matetial and methods. A  retrospective
observational study was conducted over a period of 2 y
(January 2011i December 2012) in the Fist Pediatr
Intensive Care Unit (PICU) of Emergency Hospital f
Children "Louis Turcanu" Timisoara and included
mechai cal | vy ventil ated c-id
years.

[«

Results. Of all 51 mechanically ventilated patien
who met the inclusion criteria, 43.13% developed VA
Patients with VAP needed a greater number of daysg
mechanical ventilation (mean 23.59 vs6& days) and &
longer duration of hospitalization (mean 42.18 vs. 20
days) than those without VAP. Multiple regression analyf
identified 4 factors associated with VAP (p < 0.04
previously use of an antibiotic-§tatistics(t-sta) = 2.33, p =
0.03%), previously use of more than one antibiotictét =
2.89, p < 0.01), previously use of an antifungal drestdt =
2.00, p = 0.05), and reintubationsat = 2.71, p < 0.01)
Organisms identified by culture, involved in the etiology

VAP were: gran-negative bacteria 88.8%, fungi 6.6%, andprolonged duration of mechanical ventilation as well

gramypositive bacteria 4.4%.

Conclusions. The incidence of VAP was high
(43%) in our study. Children on previously use of antibiot
or antifungal drugs, or experienced reintubation, develo
VAP and had adnger period of mechanical ventilation arn

hospitalization. Pseudomonas aeruginosa was the indstidence of nosocomial infections and their associated

common Granmegative bacteria associated with VAP.
Keywords: mechanical ventilation, children, ventilato
associated pneumonia

Cr tA¢?3 suenp e NIE'Y k i p @ KTeofana Bizered, Alina Grecu?, Otilia

alloutcomes of VAP are not as well documented in pedi

AND NOSOCOMIAL GERMS

Introduction

ve VAP is defined as nosocomial pneumon
withi agnosed in patients mec
with signs of a new lower respiratory tract infection (1).
nea correct and quick VAP diagnosis, medical staff must h
e high clinical suspicion combined with blood ttgg

tracheal secretions. Despite advances in supportive
, antimicrobial therapies, mechanical ventilation,
papsevention of VAP, it remains an important cause
¢ hospital morbidity and mortalit{?).

Or The epidemiology, associated risk factors,

qg

| mhtiestsras they ade8n adulo patiests. Irmay@tsl theQep
incidence of VAP worldwide ranges from 8% to 28% (2
ts,The most common organismsolated from endotrache
Paspirate in adult patients who developed VAP w
dfseudomonas aeruginosa, Methicillesistant
Staphylococcus aureus, Klebsiella pneumoniae
2°Acinetobacter baumannii (4,5). In adults, independent
sigactors for development ofVAP include duration of
):mechanical ventilation, the presence of chronic pulmoi
disease, sepsis, acute respiratory distress syndrome (Al

treatment, reintubation, transport out of theehstive Carg
Unit (ICU), transfusions and use of histamiheblockers
0f(3,6). In addition, VAP in adults has been associated

increased length of ICU stay, hospital stay, hospital g
erand absolutenortality (3).
cs The incidence of VAP depends on the populat
pestudied, the type of ICU, local infections and resistd
dpatterns, and the diagnostic criteria used. Knowledge o

factors may b important to allow more effectiv
development and use of preventive measures (7).

PICU patients not only encompass a wide range of
different from adult ICU patients but also differ in th
developmental physiology, underlying disorders,

treatnent needs.
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Table 1 The Clinical Pulmonary Infection Score (CPIS)

We performed this study to determine the incider
of VAP among mechanically ventilated children and
identify the main risk factors and nazonial germs for
VAP in acritically ill PICU population.

Material and methods

A retrospective, observational study was conduc
over a period of 2 years (January 2@1December 2012) in
the Fist Pediatric Intensive Care Unit (PICU) of Emergern
Hospitd for Children "Louis Turcanu" Timisoara an
included all mechanically
aged 018 years.

The following data were collected from eag
patient: age, sex, admission diagnosis, concomitant chr
diseases, number of days on vemor, hospital length of
stay, outcome (discharge, transfer, death).

All potential risk factors were noted: use (
medications (antibiotics, antifungal drugs, steroiq
continuous inotrope or vasoactive infusions, histamine-ty
2 receptor blockers or rgtonpump inhibitors,
metoclopramide, infusions of benzodiazepines or opiat
route of mechanical ventilation (nasotracheal, orotrachea|
tracheostomy), ventilation tube characteristic (cuffed ver,
uncuffed tube or tracheostomy), suction systeneiied or
closed), procedures like need for reintubation

All episodes of VAP were evaluated. VAP wa
define according to the Clinical Pulmonary Infection Scq
(CPIS), using 6 parameters (8): body temperature, w
blood cells count, volume and appearande tacheal
secretions, oxygenation (PaO2/FiO2 ratio), chesay and
fiblindd tracheal aspirate
suggestive for VAP diagnosis. The tracheal aspirates

ce Statistical analysis was performed using Microg
toExcel 2007 software. Resultsear e x pr es s e d
Univariate analysis was used to compare the variable
the outcome groups of interest (patients with VAP
patients without VAP). Comparisons were unpaired ang
tests of significance were-tailed. Continuous variable
ledvere compared usi ng Stude
distributed variables. All p values < 0.05 were considg

i analyses are reported astatistics with 95% confidenc
inteevals. i | ated children O 48

hResults
bnic Of all 56 mechanical ventilated patients, 51 met
inclusion criteria. Twentywo (43%) of them develope
VAP. Six patients had more than one episode of VAP:
bf them developed 2 successive episodes, at least 7 days
Ispne patient had 3 episodes and otheiepathad 4 episode
peof VAP, resulting in a total of 31 episodes of VA
Demographic data for patients with VAP and without V
psare shown in Table 2. Of the 51 patients, 37 (72.5%) \
, onales and median age was 2.2 years (26.45 month). In
sugroups, thex were no statistically significant differences
age (p=0.54) or gender (p=0.23). Univariate analysig
admission diagnosis and concomitant chronic diseases
1S also not statistically significant different between those \
redeveloped VAP and those witid not. Instead, the absen
hitef a chronic disease was found to be significant in pati
who did not developed VAP (p=0.03). The most comn

Gilute tandr thes mastTfeeduéne cohcpmitanA diseas®
fathronic neurological pathology (e.g. cerebral palsy). ]

culture were obtained under aseptic conditions usin
fibl i ndé&d opecti on after de

from the endotracheal tube. The selected germs and| the

eause of ICU admission did not correspond to the incidg
afo/AH imogr studg.e venti |l ator 6s t
All tubes used for intubation were cuffg

cwtatistically significant. Results of the multiple regressi

antibiogram from tracheal aspirate culture were also noted.(Microcuff) and all suction systems were closed, both
Preterm babies, patients with congenital immunodeficiencpatients with or whout VAP. We did not found an
disorders or surgical diseasssre excluded from the study|. differences between the intubation route (oral, nasal
A patient could be included twice when two successjvéracheostomy) and the occurrence of VAP.
episodes of VAP occurred at least 7 days apart. Patients |with The duration of mechanical ventilation was lon
positive endotracheal cultures who met the study definiioa mong pati ents who develo
for VAP were considered to have VAP; those who had| 5. 6 8 N2 . 37 1dang also thp hddpitdl stay w
clinical signs and symptoms of pulmonary infection ward onger in patients wi t h
considered to have endotracheal colonization. 20.27N11.51 days,
This study was approved by the Hospitalof patients with VAP was 22.8%. There was no signifig
institutional review board. difference in mortality between patients with VAP ahdge
without VAP (22.8% vs. 27.5%, p=0.69).

p<0.01)].

oft
as
5 for

he
d
4 of
apart,
S
P.
AP
vere
both
in

of
were
vho
ce
ents
non

admission diagnosis in both groups was acute respiratory

was
'he
Ence
ube
od
in

y
, or

jer

ped
as

ant

m

>

VAP

n



JURNALUL PEDIATRULUI & Year XVI, Vol. XVI, Nr. 64, october -december 2013

Non-VAP VAP p
(n=29) (n=22)
Age (mean NSDE mont30.08N5:21.68N4:054
Sex (n, %) 0.23
Male 23 (79.3) 14 (63.6)
Female 6 (20.7) 8 (36.4)
Cause of ICU admission (n, %)
Acute respiratory failure 19 (65.5) 14 (63.6) 0.89
Neurological disease 2(6.9) 1(4.5) 0.72
Cardiovascular disease 3(10.3) 1(4.5) 0.43
Severe sepsis 3(10.3) 5(22.8) 0.25
Others 2(6.9) 1(4.5) 0.72
Concomitant diseases (n, %)
Chronic respiratory failure 1(3.4) 4 (18.2) 0.11
Chronic neurological disease 9 (31.0) 9 (40.9) 0.47
Chronic cardiovascular disease 2 (6.9) 1(4.5) 0.72
Malnutrition 4 (13.8) 4 (18.2) 0.68
Without chronic diseases 13 (44.8) 4 (18.2) 0.03
Intubation characteristics (n, %)
Orotracheal 21 (72.4) 12 (54.5) 0.20
Nasotracheal 6 (20.6) 8 (36.4) 0.23
Tracheostomy 2(6.9) 2(9.2) 0.78
Endotracheal tube type (n, %) -
Cuffed 29 (100) 22 (100)
Uncuffed 0 (0) 0 (0)
Suction system (n, %) -
Closed 29 (100) 22 (100)
Opened 0 (0) 0 (0)
Reintubation (n, %) 1(3.4) 7 (31.8) 0.01
Ventil ator days (n5.68 23.59N1¢<001
Hospital | ength of 20.2 42.18N2¢<0.01
Outcome
Discharged 20 (6.8) 15 (68.1) 0.95
Death 8 (27.5) 5(22.8) 0.69
Transferred to another hospital 1(3.9 2(9.2) 0.43
Ventilator -associated pneumonia (n, %)
1 episode only - 16 (72.7) -
>1 episode - 6 (27.3) -
Table 2.Study Population Characteristics (n=51)
Variables Coefficients  Standard Error  t-stat p
Antibio tics 0.35 0.15 2.33 0.02
Antibiotics in association  0.58 0.20 2.89 0.005
Antifungal drugs 0.27 0.13 2.00 0.05
Reintubation 0.45 0.16 2.71 0.009

Table 3.Variables associated with VAP, by multiple regression analysis
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Variables Coefficients  Standard Error  t-stat p

Transfusions -0.20 0.18 -1.05 0.29
Immunoglobulins -0.06 0.15 -0.39 0.69
Benzodiazepines -0.32 0.16 -1.92 0.06
Opiates 0.15 0.14 1.03 0.30
Inotrope infusions 0.08 0.17 0.50 0.61
Steroids 0.07 0.16 0.42 0.67
Metoclopramide -0.01 0.16 -0.10 0.91
Proton-pump inhibitors -0.15 0.14 -1.03 0.30

Table 4.Variables not significantly associated with VAP, by multiple regression analysis

Median Standard Deviation (SD)
CPIS score 8.16 0.68
Body temperature,°C 38.2 0.79
Leukocyte count, x1¢/mms3 18.43 9.24
PaO./FiOzratio, mmHg 242.45 107.82

Table 5.Numeric variables of CPIS

Pathogen n, %
Total 45 (100)
Gram-negative bacteria 40 (88.8)
Pseudomonas aeruginosa 26 (57.7)
Klebsiella pneumoniae 8 (17.7)
Acinetobacter baumannii 3 (6.6)
Serratia marcescens 3 (6.6)
Gram-positive bacteria 2 (4.4)
Staphylococcus aureus MRSA 2(4.4)
Fungi 3 (6.6)
Candida ssp. 3 (6.6)
Polymicrobial 7 (15.5)

Table 6. Microorganisms isolated from 31 episodes of VAP

Medium VAP score, according to CPIS was 8.16Discussions
(min.= 7 and max.= 9). Means and standard deviations of We conducted a retrospective, observational sjudy
numeric variables of VAP score (body temperatureto find the incidence, risk factors, and nosocomial germg for
leukocyte count, PaO2/FiO2 ratio) are shown in Table 5.| ventilatorassociated pneumonia (VAP) in mechanically

In our study we found that the risk factors for VAP ventilatedpediatric patients. Our study population included
were: previously use of one (p=0.02) or more antibioticspatients from PICU in an urban pediatric hospital. In [the
(p<0.01), previously use of an antifungal drug (p=0.05) andbsence of a true gold standard for VAP in children,
reintubation (p<0.01) (Table 3). We did not find apywas defined according to the CPIS, using clinical
significant differences in the occurrence of VAP and usg dbiological parameters. CPIS has beaegsed in multiple
transfusions, immunoglobulinscontinuous infusion of| studies on VAP in adults {92), but limited data is available
benzodiazepines or opiates, inotrope infusions, sterdiden pediatric patients (1B5). In patients with confirme
metoclopramide, and protegump inhibitors (Table 4). VAP, we found a median CPIS score of 8.16, comparpble

Most cases of VAP were caused by Pseudomonasith the values reported in literature (15).
aeruginosa, which accounted for 88.8% of causative The incidence of ¥YP among mechanicall
organisms (Table 6). Mioorganisms isolated in the ventilated children was 43.13%, higher than reported (2,3),
tracheal aspirates of patients with VAP were P. aeruginodaut comparable to studies conducted in developing courjtries
(n=26, 57.7%), Klebsiella pneumoniae (n=8, 17.7%)(16,17). This can be a reflection of health care of patients.
Acinetobacter baumanii (n=3, 6.6%), Serratia marcesgens Like other studies before, our multivariate anadysi
(n=3, 6.6%), Staphylococcus aureus MRSA (n=2, 4.4%)f risk factors revealed previous use of one ore
and Canitla ssp. (n=3, 6.6%). VAP was polymicrobial in|7 antibiotics (p=0.02, respectively p<0.01), antifungal drugs
patients (15.5%). (p=0.05) and reintubation (<0.01) to be positively associated
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~N

with the development of VAP (18,19). Aggressive usage oAdmission diagnosis, chronic obstructive pulmonary dise
antibiotics and routie periodic change of endotracheal tupebronchscopy, tracheostomy, oropharyngeal colonizat

should be discouraged.

Several risk factors for the development of VAPenteral feeding, genetic syndrome, and transport out g
transfusionsPICU (5,14,18,27,28).

identified by other studies such as
immunoglobulins, narcotics,

gastric stress ulcer prophylaxis weret nmund to be

associated with VAP in our study. This may be due to th€57.7%), followed by Klebsiella pneumoniae (7.7%).
fact that we analyzed risk factors temporally related, in themall
ur8taphylococcus aureus (4.4%). Pneumonia in pedi

72-hour period, before a positive endotracheal tube cul
and not simply at any time during mechanical ventilation.

Trarsfusions of different blood products wer
reported by other studies as risk factors for VAP-22). In
our PICU, we Ilimit the use of
immunoglobulins only to patients with sepsis/severe sep
and maybe because of the small number ofethpegients in
our study (3 patients nevi AP and 5 patients with VAP), we
did not found any association with the occurrence of VAP

Some studies have identified use of sedation anchechanical ventilation (p<0.01) and longer hospital 9
at€p<0.01) than those who did not, which is consistent

neuromuscular blockade, to be independently associ
with VAP (23,24). Tle particular association of narcotig
with VAP may indicate that gastrointestinal hypomaotili

secondary to narcotics may be a mechanism for increas@bnclusions

risk of VAP via microaspiration of gastric contents. W\
found no difference in use of sedative agentswbeh
patients who developed VAP versus those without VAP,
this is maybe because we used in all patients cu
endotracheal tubes, witch prevented microaspiratid
Similarly, H2 blockers usage was associated with
increased risk as it can alter tlgastric pH, thereby
facilitating organism multiplication which, when aspirate
can lead to occurrence of VAP. By contrast, probiot|
administration reduced the incidence of Katuired
pneumonia (25). In our study, we did not found H2 block
as risk fctors for VAP, and the majority of intubate
patients received probiotic treatment (data not shown). [
regarding the usage of H2 blockers are controversial.
example, Gautam et al. (26) found in a new research tha
absence of tube feeding andetlbsence of stress ulcd
prophylaxis were independent risk factors for VAP.

Other risk factors published before, both in childr

inotrope infusions, use |of

transfusions amdStates (29) and to the European Multicenter Study G

andrugs, or experienced reintubation developed VAP and

d,reduction of the morbidity associated with VAP. VA

brenechanical ventilation anHospital stay and may increa

prolonged MV, supine body position, tube thoracosto

The most common bacterial isolates frg
endotracheal aspirates wereseBdomonas aerugino

number of patients developed VAP w

population is often associated with Pseudomonas aerug
e and Staphylococcus aureusccording to the Nationd

1

ase,
on,

my,
f the

m

ba

A
th

atric

nosa

Nosocomial Infections Surveillance (NNIS) in the United

si§30).
We found in our study that VAP did not have
serious impact on mortality (p=0.69). We also found {
. patieris who developed VAP had longer duration

s other reports (14,16,18,19,28).
y

The incidence of VAP was higher (43%) in @
study. Children on previous use of antibiotics or antifun

e

fea longer period of mechanical ventilation

ndospitalization. Pseudomonas aeruginosa was the
agommon Grammegative bacteria associatedithw VAP.
Awareness about the various risk factors will aid

al

cegatively impacts clinical and economic outcomes
critically ill pediatric patients by prolonging the length

d total hospital charges.
ata

Fa@xcknowledgement: This paper is supported by the Sectd
[ t@perational Programme Human Resources Develop
br (SOP HRD) 20072013, financed from the European Sod
Fund and by the Romanian Governmendemthe contrac
ennumber POSDRU/107/1.5/S/82839.

and adults, but not identified in our study were gend

er,

References

1. Tablan OC, Anderson LJ, Besser R, Bridges C, Haj

R, Centers for Disease Control and Preventi
Healthcare Infection Control Practices Adviso
Committee. Guidelines for preventing heattre

associated pneumonia, 2003: Recommendations of
CDC and the Healthcare Infection Control Practig
Advisory Committee. MMWR Recomm Rep. 2004 M
26;53(RR3):1-36.

. Guidelines for the management of adults with hospit
acquired,ventilateassociatedand healthcarassociated
pneumonia. Am J Respir Crit Care Med 2005,171:3

Chastre J, Fagon JY. Ventilatassociated pneumoni
Am J Respir Crit Care Med. 2002;165(7):8803.

oup

a
hat
of

tay

vith

ur

gal

had
nd
most

in

\P

in
of

e

ral
ment
ial
[

A.

ed. Gupta A, Agrawal A, Mehrotra S, Singh A, Malik 5,
bn, Khanna A. Incidence,igk stratification, antibiogram of
'y pathogens isolated and clinical outcome of ventilator

associated pneumonia. Indian J Crit Care Med. 2
Apr-Jun;15(2):96101.
Xie DS, Xiong W, Lai RP, Liu L, Gan XM, Wang XH
et al. Ventilatorassociated pneumonia in émsive carg

the
ed.

011

units in Hubei Province, China: a multicentre
al prospective cohort survey. J Hosp Infect. 2011
Aug;78(4):2848. Epub 2011 Apr 20.
886. Tejerina E, Fruto&/ivar F, Restrepo MI, Anzueto A,

416.

Abroug F, Palizas F, et al. Incidence, risk factors,

and




JURNALUL PEDIATRULUI

o Year XVI, Vol. XVI, Nr. 64, october -december 2013

outcomeof ventilatorassociated pneumonia. J Crit Cafe  risk factors, and microbiology. Semin Respir Infd
2006,21:5665. 2000;15:272279.

7. Ak O, Batirel A, Ozer $ 19.Awasthi & kTahazzul M, SmbasNA Savit YCnJdaia
infections and risk factors in the intensive care unit of a Longer duration of mechanical ventilation was found
teaching and research hospital: a prospective cohort be associated with ventilatassociated pneumonia
study. Med Sci Monit. 2011 May;17(5):PH234. children aged 1 month to 12 years in India. J (

8. Pugin J, Auckenthaler R, Mili N, Janssens JRy IRD, Epidemiol. 2013 Jan;66(1):62
Suter PM. Diagnosis of ventilataissociated pneumonia 20.Roeleveld PP, Guijt D, Kuijper EJ, Hazekamp MG,
by bacteriologic analysis of bronchoscopic and -non  Wilde RBP, de Jonge E. Ventilatassociateg
bronchoscopic fAblindo bron prewadiavie cHildeen aften vaedigee surfgdryuin d
Rev Respir Dis 1991;143:11281 Netherlands. Intensive Care M&111;37:165653.

9. Su LX, Meng K, Zhang X, Wang HJ, Yan P, Jia YH, et21.Taylor RW, O'Brien J, Trottier SJ, Manganaro L, Cyt

al. Diagnosing ventilateassociated pneumonia i
critically ill patients with sepsis. Am J Crit Care. 201
Nov;21(6):e1169.
100Tej erina E, E s Segtivimano P AFruted
Vivar F, Aramburu J, Ballesteros D, et al. Accuracy

clinical definitions of ventator-associated pneumonia;

comparison with autopsy findings. J Crit Care. 20
Mar;25(1):628.

11.Pham TN, Neff MJ, Simmons JM, Gibran NS, Heimba|
DM, Klein MB. The clinical pulmonary infection scor¢
poorly predicts pneumonia in patients with burns. J B
Care Res. 2007 Jdfeb;28(1):7€9.

12Far t oukh M, Mai tre B, H
Brun-Buisson C. Diagnosing pneumonia durin
mechanical ventilation: the clinical pulmonary infectig
score revisited. Am J Respir Crit Care Med. 2003
15;168(2):1730.

13.Morrow BM, Argent AC. Ventilatorassociated
pneumonia in a paediatric intensive care unit in
developing country with high HIV prevalence. J Paedi
Child Health. 2009 Mar;45(3):1041.

14.Srinivasan R, Asselin J, Gildengorin G, Wief&@pnish
J, Flori HR.A prospective study of ventilat@ssociated
pneumonia in children. Pediatrics 2009; 123:11043 5.

15.Sachdev A, Chugh K, Sethi M, Gupta D, Wattal
Menon G. Clinical Pulmonary Infection Score
diagnose ventilateassociated pneumonia in childre
IndianPediatr. 2011 Dec;48(12):9831.

16.Marj anovil V, Novak V,
The incidence and risk factors of ventilatwsociated
pneumonia in patients with severe traumatic brain injy
Med Pregl. 2011 JuAug;64(7-8):4037.

17.Dey A, Bairy I. lrtidence of multidrug resistan
organisms causing ventilator associated pneumonia
tertiary care hospital: 9 months prospective study. A
Thorac Med. 2007;2:52.

18.Bauer TT, Ferrer R, Angrill J, Schultx®erninghaus G,
Torres A. Ventilatorassociated pumonia: incidence,

~N

he

R
2
Med. 2006;34(9):23028.
€2.3h8rmAfF,dDuh MS, Kelly KM, Kollef MH; CRIT Stdy
of
associated pneumonia: a potential link? Crit Care
10 2004;32(3):66674.
ch  Am J Respir Crit Care Med. 2002;165(7):8803.
rn pneumonia and tracheitis in a pediatric intensive
unit: a prospective study. Am J Respir Crit Care M
0 n d99W1556L):168Ce r f C, Zahar J H
g25.Barraud D, Bollaert PE, Gibot S. Impact of t
n administration of probiotics on mortality in critically i
Jul adult patients: a metanalysis of randomized controllg
trials. Chest. 2013 Mar;143(3):645.)
26.Gautam A, Ganu SS, Tegg OJ, Andresen DN, WilK

Dec;14(4):280.
27.Apostolopoulou E, Bakakos P, Katostaras T, Gregoré

L. Incidence and risk factors for ventilatagssociateg
C, pneumonia in 4 multidisciplinary intensive care units
0  Athens, Greece. Respia€e. 2003 Jul;48(7):688.
n. 28.Elward AM, Warren DK, Fraser VJ. Ventilato
associated pneumonia in pediatric intensive care
V/ e | patierkso vriski fadtors
2002;109(5):75%4.

Correspondance to:

N

r

on

M, Lesko MF, et al. Red blood cell transfusions and
nosocomial infections in critically ill patients. Crit Care

Group. Red blood cell transfusion and ventilator

ed.

23.Chastre J, Fagon JY. Ventilatassociated pneumonig.

2 24.Fayon MJ, Tucci M, LacroixJ, et al. Nosocomial

are
ed.

he

d

ins

a BH, Schell DN. Ventilatomassociated pneumonia in|a
atr tertiary paediatric intensive care unit: a-ydar
prospedie observational study. Crit Care Resusc. 2012

ikos

n

unit

dhd r guamesv i Hediafiics.

ry29.National Nosocomial Infections Surveillance System.
National Nosocomial Infections Surveillance System
t Report, data summary from January 1992 through June
na 2004, issued October 2004. Am J Infect
nn Control.2004;32(8):47@5.
30.Raymond J, Aujard Y; European Study Group.
Nosocomial infections in pediatric patients: a Euaipe
multicenter prospective study. Infect Control Hdsp
Epidemiol.2000;21(4):263.
Dr. Daniela Chiru
Emergency Hospital for Chil|l dr el
I. Nemoianu Street, No.1, 300011, Timisoara
E-mail: dani.chirl@yahoo.com
J




JURNALUL PEDIATRULUI & Year XVI, Vol. XVI, Nr. 64, october -december 2013

MESENTERIC OXYGEN DESATURATION IN AN
NEWBORN WITH INTRAUTERINE GROWTH
RESTRICTION AND COMPLEX CONGENITAL HEART
DISEASE WHO DEVELOPED NECROTISING
ENTEROCOLITIS -CASE PRESENTATION

Laura Olariu 1%, Boia ES'2, Gabriela Olariu3, Olariu S3

Abstract Introduction
Congenital heart disease is a major risk factor for NEC is an inflammatory bowel disease of

he

the development of necrotising enterocolitis (NEC),newborn, beeing one of the most common gastrointegtinal
although its pathophysiology remains incompletelyemergency in this age, causing a high mortality rate betyeen

understood. NEC is a multifactorial disease that occurs jn H-30%, surgical cases exceeding 50% (1).

high risk newborn. NEC incidence iisversely proportional NEC is considered a multifactorial disease that

to gestational age, only 10% of term infants develop diseaseccurs in a high risk newborn. Despite the rese
We present the case of a term newborn wjttconducted for  understanding this  disease,
intrauterine growth restriction and complex congenital hgagpathophysiology of NEC is still incompletely understood
disease (CHD), who developed in the underlying diseasés believed that involve a complex interactionang severa
enterocoliis at 10 days of life. Early diagnosis wasfactors: gestational age, infant milk formula, ente
established using nearfrared spectroscopy (NIRS) which nutrition, functional immaturity of the newborn gu
showed significant mesenteric oxygen desaturajoimtestinal hypoxidgschemia, treatment with antibiotics a
secondary to significant decrease in aortic blood flow. the presence of infectious agents or toxins (2). The 0
The standard treatment of NEC with antibiotigs,pathogenetic linkis represented by intestinal ischemia 3
enteral feeding cessation and cardia@ulatory support did| reperfusion injury with an inadequate inflammaitq
not work in this newborn due to decreased mesenteric bloadsponse (3,4).
flow and significant ischemia. CHD that caused extremgly NEC incidence is inversely proportional
low blood flow in mesenteric territory and which could nptgestational age, over 90% of affected infants are pret
be surgically coected caused child's death. and only 10% of term infants develop theedise(5.) Thes
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NIRS is a noninvasive diagnostic method thatterm infants often present additional risk factors that may

monitors highly accurate regional tissue oxygenation andredispose to intestinal ischemia such as CHD, intraute
could detect mesenteric ischemia in early stages. growth restriction or asphyxia at birth (6,7,8,9). From CH
The authors want to emphasize through this raréncreased risk in developing NEC have the followi
case of CHD, that any headisease with decreased aortjc obstriction of the aortic arch, hypoplastic left he
flow lead to impaired mesenteric oxygen delivery beeing ayndrome and common arterial trunk (6).
risk factor for NEC. Tissue hypoxia secondary to decredses NIRS is a noninvasive, feasible and benefig
in mesenteric blood flow is the central pathophysiologicatechnology, that monitors regional tissue oxygena
cause of NEC in this term infant. reflecting the tissues perfuzional status. NIRS has
We also wat to highlight the usefulness of NIR$ ability to continuously and simultaneously monitor tiss
for noninvasive measurement of tissue perfusion in all higph er f usi on in di fferent or
risk neonates. routine care. Studies have demonstrated the efficac
Keywords: term newborn, intrauterine growth restriction, NIRS to monitor cerebral, intestinal and renal perfusion
complex congenital heart disease, necrotising enterocolitisdetect potential ischemic ejides. NIRS can help oth
nearinfrared spectrosipy, mesenteric oxygen desaturation. monitoring methods currently used, to increase the degr
suspicion of abnormal perfuzional status in infants and
reduce the risk of developing ischemic lesig
(10,11,12,13).
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It utilizes light wavelengths (760000nm). The
technique consists in placing probes on different areas of
body such as the forehead (cerebral), abdomen (mesen
and lower back (renal). Eagiiobe consists of a light sourc|
and 2 photodetectors to measure tissue oxygen leve
different tissue depths. One path length measures sut
level tissue oxygenation and the other path length meas
deep tissue oxygenation. The photons emitted fmaright
source scatter in the tissue bed and those that are
absorbed are returned to the skin photodetector.
measuring the amount of light (deep path minus surf
path) returned to the skin, NIRS values represent the am
of spectral absorbtiothat is occuring in the tissue bed. Th
measurement represents the weighted average of art
venous and capillary oxygenation at the tissue level an
reported as regional oxygen saturation (rSo2). In this w
the clinician can monitor directlyn real time, fluctuations
in tissue oxygenation (14).

Case presentation

We present the case of a female newborn,
second child of young, healthy parents, undispensar
pregnancy , born at home, assisted by midwife, W
gestational age of 39 weelsd birth weight 2300 grams|
No significant family history. The child is brought i
Neonatology Department of Emergency Municipal Hospi
Timisoara 1 hour after birth. He presented good gen
status at birth, with good neonatal adaptation.

On the 6th dy of life begins to present impaire
general condition, hypotonic, pale, mottled skin, abdomi
distension, hypothermia, cold extremities, prolong
capillary refill time, barely perceptible pulse, systol
murmur grade 1, cyanosis. The child developspiratory
distress syndrome with high oxygen necessary that wo
quickly, SaO2 reached 45% with FiO2> 50%.

It was initially diagnosed as a possible septic shq
by infection with unknown germs. Has been decid
intubation and mechanical ventilation, withprovement in
oxygen saturation, then no episodes of desaturation. A
24 hours the clinical status of the baby has impro
consistently, so we decided to detubate him.
administerd him oxygen under chefalic cort with a minim
FiO2 of 30% througbut the monitoring period. Since w
have excluded the septic component of the neonatal sh
we performed an echocardiography.

Echocardiography showed interrupted aortic al
with ensuring blood flow in the descending aorta throy
the ductus arteriass, wide ventricular septal defect, pate]
foramen ovale, severe pulmonary hypertensi
suprahepatic veins and inferior vena cava dilatation (Figd
1).

Considering CHD presenting decreased aortic fl
and therefore decreased mesenteric flow, we ddcide
initiate monitoring of regional cerebral and mesente
oxygenation through nedanfrared spectroscopy. One prob
was placed on the abdomen child on the midline, below

regional mesenteric oxygation and second probe was
thaced on the right side of the forehead to measure cergebral
teoXygen saturation. (Figure 2).
e On the 9th day of life the baby begins to pregent
s digestive symptoms with gastric residue containing milk
fatteen bilious content, incread abdominal diametey,
urbepatosplenomegaly, without bowel movements, no femoral
artery pulse. All this clinical symptoms raises the suspig¢ion
raftNEC onset. Abdominal Xay reveals intestinal aifluid
Bhevels with  intestinal  pneumatosis  withqut
aceneumopdtoneum (Figure 3). We established the diagnosis
buoit NEC.
is We stoped enteral nutrition and we institu
briahtibiotic  therapy. Biological samples did not rev
d thrombocytopenia, significant acidosis or bacterial infect
ay;ontinuous monitoring of mesentericoxygenation
highlights significant decrease in oxygen saturation (rSQ
25.2% N 8.9%) compared wi
= 72% N 5%) dumgiperigd (p £0©00in)o
th@=igure 9.
zed As specific therapy it is tried by medication
ittkkeep open th ductus arteriosus, and decreasing pulmonary
. hipertension by selective pulmonary vasodilatory therapy (to
N decrease blood flow in the pulmonary circulation and
taincreased mesenteric blood flow).
bral Despite the instituted therapy, after a short pefiod
of improvement of clinical symptoms and biologidal
d parameters, clinical status of the child deteriorates
hgbrogressively with cardiorespiratory decompensation jand
edvorsening digestive symptoms, he died at 17 days of] life
c(Table 1).
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sédiscussion
NIRS has been used exsively to monitor

ckerebral perfusion in neonates, especially during cardiac
edsurgery and cardiopulmonary bypass. More recently, it|has

been reported using of NIRS to measure perfusion in gther
ftéissues, such as those of the liver, the kidneys, and the lower
edbdomen (15,16,17).
We In a study conducted by Fortune and
alcollaborators it was revealed the association between
e and mesenteric oxygen desaturation. They monitored 40
ocleonates, 10 who had acute surgical abdomen (including 5

with NEC) and 30 neonatesithhout abdominal pathology
ctand they watched the changing of mesentericerebral
gloxygenation ratios. The results showed that the co
ntgroup had an median ratio of 0.96 while the study g
bnhad a much lower ratio of 0.66 (P <0.001).The authors
uneeported that a ratio of less than 0.75 was predictive

intestinal ischemia (positive predictive value) and thg
bwatio of 0.96 or more excluded the diagnosis (17).

Stapleton and colleagues presentedse dike ours,

richighlighting  the significantly = messeteric  oxygen
e desaturation measured by NIRS, in a newborn with C
ththat developed NEC (18).

his
NEC
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umbilicus and above the pubic symphysis to measg
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Figure 1. Echocardiography shows interrupted aortic arch, dilated pulmonary artery, wide ventricular se
defect.

Figure 2. The two positions of spectroscopy Figure 3. The X-ray reveals the
probes: cerebral and abdominal. appearance of NEC.
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Figure 4. Regional cerebraandmesentericoxygensaturationmeasured byearinfrared
spectroscopgfterdiagnosisof NEC.
Parameters D9 D 10 D11 D 12 D 13 D 14 D 15 D 16 D 17
Sa02 % 96 95 97 95-97 8995 | 8592 8392 | <85 70-40
BP mmHg 83/60 | 80/60 | 115/75 100/70 62/41 | 130/73 80/60 | 82/55 | 70/50
HR b/min 141 125 150 160 150 165 172 175 18060
D ml /24h 42 50 100 80 115 56 30 24 6
rSO2c 75 75 76 73 67 68 65 67 65
rSO2s 35 30 26 28 23 23 19 0 0

Table 1 The patient's vital parameters monitored from the time of NEC diagnosis until death.SaO2 = arterial oxygen
saturation, BP = blood pressure, HR=heart rate , D = diuresis, rSO2c = regionedla@rgtpen saturation, rSO2s = somati

regional oxygen saturation, D = day

It is unknown whether gut ischemia is a primary
secondary factor in the development of NEC, but the find
that our patient experienced significant mesents
desaturation ding the early stages of NEC supports t
hypothesis that tissue hypoxia is central to
pathophysiology of NEC, especially in term neonates W
CHD.

The development of mesenteric desaturation
be due to decreased regional oxygen delivery tha

seondary to decreased cardiac output and/or increased flow

to the pulmonary vascular bed.

thecase of CHD, that any heart disease with decreased

Conclusions

or NIRS is a noninvasive, highly accurate, diagno
ngnethod, that detects mesenteric ischemia in early stag
rispecific target therapy for NEC in this pbasay be saving
he The authors want to emphasize through this

itflow lead to impaired mesenteric oxygen delivery beeir
risk factor for NEC. Tissue hypoxia secondary to decre

ain mesenteridlood flow is the central pathophysiologid
isause for NEC in this term newborn.

Using this technology, of the negnfrared

spectroscopy , for nemmvasive measurement of tiss
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oxygenation in high risk neonates, it is likely that20072013, financed from the European Social Fand by
understanding and thepy management of these patients|tathe Romanian Governmentunder the contract number
improve. POSDRU/107/1.5/S/82839."The career of excellencq in
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PHARMACOGENETIC ASPEC

PHARMACOKINETIC PROPERTIES OF ATYPICAL
ANTIPSYCHOTICS 1T PRELIMINARY STUDY

Raluca Gradinarul, Nicoleta Andreescd, Laura Nussbaun®,

:

Abstract

Patients under medical treatment show signific
differences in treatnme response. Among the reasons of t
variability, the genetic factors play an important ro
Pharmacogenetics is a new science, at the crossr
between pharmacology and genetics, which studies
genes polymorphism influences ingatient variabiliy in
drug response, in terms of efficacy and side effects pro
The existence of a large number of schizophrenic pati
showing resistance to antipsychotic treatment requires
development of such methods that could be able to prg
the individual responsiveness to antipsychotics treatme
The ability to predict treatment response based on d
variation aims to optimize drug therapy by prescribing {
most effective drug in the right dose and with the lowest
of side effects. This paper higgts the current knowledgse
about the clinical utility of determining the genetic factg
that may affect the metabolism of atypical antipsychoti
The paper does not want to present an exhaustive list g
pharmacogenetic studies in the field, butasused on the
most studied examples of DNA sequence variations in g
that encode cytochrome P450 enzymes, in relation
treatment response. Pharmacokinetic studies were ident
by means of combinations of the keywords in the Pub N
database.
Keywords: antipsychotics,
polymorphisms, cytochrome P450

pharmacogenetic

Introduction

Atypical antipsychotics are a class of drugs tk
have as main indications schizophrenia and bipolar disorn
Since clozapine, the prototype of this class, which V

introduced in medical practice in 1989, various no
compounds have entered the market: risperidg
olanzapine, quetiapine, ziprasidone, aripiprazd

paliperidone, asenapine, iloperidone. Compared to class
antipsychotics, they have a number of beneféduced risk
of extrapyramidal syndrome, superior efficacy f
improving negative symptoms, treatment of refractory ca

TS WHICH IN FLUENCE THE

Si mo n @ MaFaaPuig3a 'H

considered to be due to the dual antagonism of
ntlopaminergic and setoninergic system. The atypic
isantipsychotics have of course their own side effects: we
e.gain, predominantly for clozapine and olanzapi
pdugperlipidemia and hyperglycemia. Over time it W
nowbserved that for the same antipsychotic given in the
dosage there is a wide variation from patient to pat
ileegarding length of the onset of action, intensity
enEharmacological action and severity of side effects. T
thihe current research directions are oriented tow,
diohderstanding the interindividualanability of treatment

ene With the completion of the Human Genon
hdéroject, researchers became interested in the gg
isklifferences between humans and identification of th
> genes that have an impawgt health status.
rs The fact that patients respond differently
csantipsychotic treatment is largely due to the different ger
f athprinting existing between one another. Psychid
pharmacogenetics aims to identify the genetic inheritang

to Most pharmacogenetic research conducted in
fidigld, uses as strategy the candidate gene approach
ledxplores the association between an allelic variatiorn
candidate gene and the characteristic of intefesth as
5,treatment response). This requires knowledge of
pharmacology of antipsychotics in order to select th
genes that encode proteins that the drug interacts with i
course of the pharmacokinetic process (cytochr&#&0
aenzymes, plasma biimdy protein, transport protein, etc.)
desf the pharmacodynamic process (receptors, enzymes,

vaSubsequently, the molecular genetic techniques
elestablish the existence of genetic polymorphig
ndgyariations) in these genes of interest which might

leresponsible for phenotypic differences. This means th
siceértain gene in the form of an allele determines a ce

type of treatment response, while another allele of the 9
brgene, may generate an altered response.
ses

and little effect on prolactin secretion. These advantageq

are
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The discovery of pharmacogenetic markers t
influence antipsychotic pharmacodynamics, with strg
predctive value for clinicians, is difficult because th
mechanism of drugs action involves multiple proteins 3
second messengers, and each of them can be subjg
genetic variability.

By now, made

the greatest progress

antipsychotic therapy individuakition based on molecular study includes SNPs evaluation and statistical analys

diagnosis, is represented by cytochrome P450 genotyp
Since most antipsychotics are metabolized by cytochrg
P450 enzymes, the existence of genetic variation affec
the enzymatic activity will influence the plasm
concentrdon of antipsychotics, and therefore the effical
and tolerability of medication.

Material and method

Prior to inclusion in this study, informed conse
was obtained from each subject. A special attention
given to protect the privacy of the subjectis study
respected the guidelines which regalements the utilizatio
patients data and the use of patients DNA sampleg
research use.

A lot of 50 patients were selected for molecul
genetic investigations. Inclusion on the study lot was m
based on several criteria. Were selected patients W
undergo treatment with aripiprazol and risperidone.

An evaluation form was established and applied
all the patients who undergo treatment with the ab
mentioned drugs. It were collected dates aboutaipe at
which the individual first experienced a diagnosis
symptoms of schizophrenia. The severity of manifestati
was established based on the PANSS score. Diffe
grades were used in order to correlate the severity of ¢
symptom (1 = absent, 2 minimal, 3 = mild, 4 = moderate
5 = moderate severe, 6 =severe, 7 = extreme). For ¢
patient from the study lot, PANSS score before initiation
the treatment was available. In order to evaluate
therapeutic effect, PANSS assessments at 1, 3 andnéh
after initiation of antipsychotic treatment was done.

The patients selected for study were divided in
sublots based on the PANSS score evolution. Those
presented clinical improvement of the manifestation, ba|
on the PANSS score were inckdl in sublot 1 which
served as a reference lot. The second lot included pat
that did not exhibit the expected evolution in clinic
manifestations.

For each patient 2 mL of venous blood w
collected using a heparinized blood collection tube. T
DNA extraction was done by using the commercial DN
extraction kit (Qiagen Mini DNA Extraction kit). In thig
study, the CYP2D6 alleles, CYP2D6*3, CYP2D6*
CYP2D6*5, CYP2D6*6 were selected for detection bag
on the frequencies of those polymorphism in Caiacas
population.

For the CYP2D6 SNPs genotyping, we choose
T a g Ma n Pevélapet Assay for Allelic Discriminatior]
Kit (Applied Biosystems). Amplification and analysis
patientsd sampl es -timerPRCR sistem

~N

nat The first stage of the study had the purpose
ngelecting the cohort of patients under treatment
e risperidone and aripiprazole, followed by identification
ndublots based on the clinical evolution after the ther
ctsadection of the polymorphisms thailivibe evaluated, DNA
samples preparation as well as the optimization of
inprotocol for SNPs identification. The second part of

inthe results. Statistical analysis has the purpose of evalu
nmbe existence of a positive or negative correlation betw
tinhe presence of a specific genotype and the PANSS
a evolution after treatment institution.
Discutions
Cytochrome P450 isenzymes are found primaril
in the endoplasmic reticulum of hepajytes, but are als
htpresent in the gut and brain. They are involved in ph4g
vagactions of the hepatic biotransformation of antipsycho
and are responsible for the modification of functional gro
N &fy oxidation reactions that increase hydrophilicity
imolecules, in order to eliminate them from the body. E
CYP enzyme is the product of a particular gene.
aroccurrence of genetic mutations in the gene, will prod
nddifferent allelic variants of that gene. Allelic variants W
h@ncode CYP enzyme varisnwith different degrees (g
activity. When genetic mutation occurs with a freque
fogreater than 1% in the population is called a gen
pveolymorphism. The most polymorphic izoforms 4
CYP2D6, CYP3A4, CYP2C19 (1). Following the
orcharacterization of patens 6 genet i c pr
bngolymorphic forms of these enzymes, genotppenotype|
renbrrelations can be established. For example, base
raalielic variants of P450 CYP2D6 gene, four phenoty
have been identified:
pach A ul trarapi d tienstwihbatelic
ofvariants encoding highly functional enzymes
the A intermediate me t
metabolisers" are patients with allelic variants coding
enzymes with deficient or dysfunctional activity
2 A extensive met a lhowild-
vhiype allelic variants, with the highest frequency in
sepbpulation, which have normal enzymatic activity.
Atypical antipsychotics have primary
ergscondary pathways of biotransformation. These shoul
alwell known in order to properly assess thiaical relevance
of polymorphisms (Table 2J3). For a poor metabolise
asCYP2D6, prescribing an antipsychotic such as aripipraz
'hdoperidone, paliperidone or risperidone, which
|Aextensively metabolized by this particular isoenzy
should be avoidedIf there is no therapeutic alternati
1, available, it is recommended to reduce their doses.
ed Until recently, the way in which the optimal do
of antipsychotic could be determined, with clinical efficg
and minimal risk of adverse effects, was by reg
theletermination of drugs plasma levels, but this requ
repeated blood sampling. Conducting a therapy u
f pharmacogenetic testing has the advantage of anticipati
plaema devels,Shef@re aRtsydhotic administration, so

(Applied Biosystems).

the initiation of therapy tould be judiciously done. Fq
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-

example, Hendset et al. recommends for CYP2D6
metabolisers patients, a-30% reduction of the maximu

{

aripiprazole daily dose, so that they reach the same stgady

~N

a@tate concentration of aripiprazole and dehidroaripiea
(the active metabolite) as extensive metaboligBrs

Frequencyin
Consequences at usual recommended the Caucasian
Genotype Phenotype dosage of active drugs population
(%) (2).
Gene duplication in | ultrarapid - subtherapeutic plasma levels
absence ofinactive or | metabolisers - therapeutic ineffectiveness 2
low activity allele
Two alleles (wild-type) | extensive - therapeutic plasma levels 80
with normal activity metabolizers - clinical efficacy
Two low-activity allele | intermediate - increased plasma concentratior
or carriers ofone active | metabolizers - adverse effectgoxicity
alleleandoneinactiveor - biotransformation in anothe 10
one low-activity allele unfavorablepathway
and ondnactive - reducedorodrugactivation
Two inactivealleles poor - increased plasma concentratior
metabolisers - adverse effectgoxicity
- biotransformation by anothe 8
unfavorablepathway
- lack of prodrugactivation

Active alleles* 1, * 2, * 33,* 35

Low activity alleles* 9, * 10, * 17, * 29, * 36,* 41
Inactivealleles* 3-* 8* 11-* 16,*19-* 21,*38,* 4
Table 1.CYP2D6 genotypephenotyperelationship

Not always pharmacogenetic studies have led
recommendations for clinical practice, because many|
them have failed to achieve significant result

In 1995, Arraz et al. undertook one of first studies
correlation between the CYP2D6 genotype and respons
antipsychotic treatment. The study included 130 Cauca
patients that had been undergoing treatment with clozap
They observed that poanetabolisers and ultrarapid ong
were equally distributed in the 2 groups of patientd

0,*42

tonaijor being CY1A2. It goes without saying that the p
ahetaboliser phenotype in a minor metabolic pathway

orwith the poor metaboliser phegpe in a major metaboli
e pathway. Also, one pharmacogenetic study of Melkersg
siaal. failed to establish an association between the poof
in|termediate CYP2D6 metaboliser phenotype and pla
slevels of clozapine and its metabolitedgsmetilclozapina

Instead, CYP1A2 poor metabolisers (major route

responsive and non responsive to treatmentailing to

metabolism of clozapine) have higher plasma concentra

7ol

bor
will

have a lower impact on treatment response as compared

-
o

n et
and
sma

of
ions
ulin

establish a correlation between CYP2D6 genotype and dramnd a higher risk of hyperlipidemia and increased ins
response(5). This may however be due to the factttha resistancg6).
CYP2D6 is a minor metabolic pathway for clozapine, the
N J
1€
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Atypical antipsychotic | CYP2D6 | CYP3A4 | CYP1A2
Aripiprazole +++ +

Clozapne + + +++
lloperidone +++ +

Olanzapine + +++
Paliperidona +++ +

Quetiapine +++

Risperidone +++ +

Ziprasidone +

Table 2 CYP450enzymesesponsible

Once genotyping of cytochrome P450 beca
possible, Dutch Pharmacogenetics Working Group of Ro
Dutch Pharmacist Association, based on current rese

individualize therapeutic doses of:

fometabolism of atypical antipsychotics

dghe atypical antipsychotic, cang increased plasma hal
alife, with the risk of accumulation and occurrence of tg
refffects from overdos€9) This types of drug interaction cg

induction) or into an intermediate/poor one (@yzymatic

c

evidence, recommends testing of P450 genotype in orde¢r tarn an extensive metabolizer into a rapid one (by enzymatic

A aripiprazol e: r e d u c t| iinbivitionp f the maxi mum dose tlo
10 mg / day (67% maximum recommended daily dose) for In 1999, Markowity et al. noted that the associatjon
CYP2D6 poor metabolisers; of ciprofloxacin with olanzapine causes the doubling| of

A risperidone: i n p o o|r plasma noncentratiend of alaneapine, reffeat du¢ to &¥PaA2 i d
CYP2D6 metabolisers, administration of an alternative dfugnzyme inhibitory activity of ciprofloxacirf10). In 2006,
is recommended (eg, quetiapine, olanzapine, clozaping) tre cae of a 70 years old patient was presented,
careful monibring of side effects and adjustment of doseunderwent chronic treatment with azathioprine, vasartan

that
and

based on clinical response. Information fro
pharmacogenetic studies is insufficient to determine
exact optimal dosér).

In the list of drugs that have include
pharmacogenetic information in their lablé®od and Drug
Administration (FDA) included aripiprazole, clozapin
iloperidone, risperidone. The biomarker that is referred t
CYP2D6. In CYP2D6 poor metabolizer patients, f
aripiprazole and iloperidone, a 50% reduction of the ini
dose is recomended, with subsequent dosage adjustm
based on the clinical response. Also, reducing the dos
clozapine is recommended, without sfgicg the exact
percentag€s).

Another advantage of pharmacogenetic testi
prior to administration of an antipsyatic, is the possibility
to protect the patient from dridyug interactions that car
have serious consequences. The cytochrome P450 en

alcohol but also drugs. There are drugs (e.g. antieutep
antiretrovirals etc.) with enzyme induction effect, whi
increase the enzymatic activity and accelerate the hef
biotransformation of the eadministered drug (this case, 4
atypical antipsychotic), reducing its plasma concentrati
This induction leads to diminishing or annulment of tH
therapeutic effect of the atypical antipsychotic drug. Ot
drugs that have enzyme inhibition effect (e.g. macrolidé

system can be disrupted by factors such as cigarette smokee CYP2D6 poor metabolizers have to be decrease

olanzapine, to whose therapeutic regimen ciprofloxacin
heg / day) and furosemide were introduced. After 3 days
patient experienced a praigation of 610 ms of the Q
interval, which gradually returned to normal after replag
ciprofloxacin with a cephalosporin. This
, prolongation of the QT interval may be caused
isiprofloxacin administration itself or may be due to
rcumulatie effect of ciprofloxacin and olanzapin
iaCiprofloxacin has a CYP1A2 enzyme inhibition effect
erdlanzapine, which causes accumulation of unmetabo
e ofanzapine, with the risk of adverse effects, includ
prolongation of QT interva(11). There is no iformation
about the CYP1A2 phenotype of the patient. As a rule,
hgeffects of enzymatic inhibition interaction are more seve
the patient is a poor metabolizer.

Aripiprazole is metabolized via CYP2D6 af
ry@¥P3A4. Thus, if initial aripiprazole doses fratients how

I 50%, they will be reduced to 25% if the patient
thconcomitantly under treatment with a potent CYP3
agénzyme inhibitor (e.g. ketoconazol@p).

n Most studies on pharmacokinetic aspects
prpharmacogenetics of atypical antipsychotics have focy
eon the influence of cytochrome P450 genotype on pla
heconcentrations of drug and its active metabolite, which v
ps;orrelated with treatment response.

leads to a decrease in rate of hepatic biotransformatio
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Studies attempting direct correlation between

P450 polymorphisms and clinical efficacy of the treatm@nhomozygotes wildype (16).
are fewer and most of them have negative results. After
failure of Arranz et al. to establish such a correlation, RieddlaRoche, 2003),

and his collaborators assessed the influence of CYP
genotype on the plasa concentrations of risperidone and
HO-risperidone (active metabolite) and the relationship w
clinical efficacy. Efficacy was defined as 30% reduction
the PANSS score (positive and negative syndrome sg
after 6 weeks of treatment. Although CYP& *4 allele

carriers, (associated with reduction of enzyme activityJo pharmacogenetic s8ng only when pharmacokinet
I pErameters are so much modified that there are problems in
active metabolite, the polymorphism could not be correlatedlinical practice.

showed an increase in plasma levels of risperidone an

with efficacy of treatment defined by the PANSS sqdr®.
In 2008 Thomas P. published a study which also fails
associate the efficacy of olanzapine treatment W

(14). Although cit. P450 phenotype influences plasma d
concentration, more studies are needed to as
consequences from the clinical point of view.

Promising progress is made in CYP genotyping
assess propensity to obesity induced by atypi
antipsychotics. Ellingrot et al. have established
relationship between CYP2D6 polymorphisms and wei

gain for 11 patients that were under olanzapine treatme¢nantipsychotics and of active metabolites and to m

Patients with genotypes *1/*3 and *4, associated with
status of poor metabolizers, had a higher increase of K
mass index as compared to carriers of the wild type all
variant (*1/*1) (15). These rsults are supported by th
study of Lane et al., conducted over 123 ethnic Chin
schizophrenic patients. The presence of CYP2D6-Q/d8
polymorphism (CYP3D6 *10- reduced enzyme activity

was associated with a greater increase in weight after 6

~N

titweeks ofmonotherapy with risperidone, as compared to
Recently AmpliChip CYP450 (Hoffmann
the first pharmacogenetic test

PDpproved by the U.S.A. and the European Union alloy
O identification of CYP2D6 and CYP2C19 gene
itpbol ymor phi sms in order to
ofstatus. Although molecular diagnosis technology

alaylvanced, genotyping for P450 cytochrome is not ust
integrated into clinical practice. The physicians often re

taConclusions
ith We have done a literature overview regarding

ugesponse and we believe thaur study is justified by the

seleek of information about the frequency of spec
genotypes in the Romanian population and their impa

testablishing the best treatment and the correct dose ef

cgbsychotics.

a In any case, even if phenotyping of enzyina

jhstatus is useful for predicting plasma concentration

heecommendations on therapy starting and dosage, fu

elipharmacogenetics of antiygshotics should find applicability

a)

esdinical point of view. What is certain is that the future hg
an important place to psychofarmacogenetics in therap
management and personalized therapy.
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N
RETINOPATHY OF PREMATURITY - RISK FACTORS
FOR EVOLUTION

Ramona Albulescu, Florina Stoicat, Nicoleta Andreescd, Maria Puiu*

Abstract There are several stages of retinopathy
Retinopathy of prematurity (ROP) is a disorderprematurity:

characterised by abnormal retinal vascular development,|and - stage O: the retinal vascularisation is incomp

several risk factors are involved. The condition may be
mild form or it may result in retinal detachment which m
eventually cause blindness. The management of the
factors involved in the disease etiopathogenesis and
treatment by laser photocoagulation performed in ed
stages of the disease are impattfactors that contribute tq
less premature infants with retinopathy of prematurity.

ior "immature”;
Yy - stage 1: a thin, but wetlefined white division
risike, at the junction betweeld posterior vascularised af

- stage 2: an elevated ridge, specific to the stag
replacing the line. It is characterised by volume &ight

Key words: retinopathy of prematurity, risk factors, retinal and width, extending out of the plane of the retina. The r

detachment

Introduction
Retinopathy of prematurity (ROP) is a disord

may change colour from white to pink, and the vessels
proliferate outside the plane of the retina, beyond the r
and into the vitreous. It should be noted that the presen
erthes retinal vessels, elevated outside the plane of the T

characterised by abnormal retinakealar development du¢ and into the ridge, do not represent a posterior re

P

to the disorganized growth of retinal blood vessels 4
several risk factors are involved. ROP affects prematur
born babies with low birth weight. The incidence of t
retinopathy of prematurity is inversely related to t
gestatbnal age and the weight at birth. The condition m
be in mild form or it may result in retinal detachment, whi
may eventually cause blindness. (1)

Retinopathy of prematurity may be describg
according to location, stage and extent (1,2).

For the purpse of defining the location, thre
concentric zones were defined, centred on the optic disc:

- zone I: a circle, the radius of which extends frg
the centre of the optic disc to twice the distance from
centre of the optic disc to the centre of thecuta,

- zone llI: retinal zone which extends centrifugal
from the edge of zone | to the nasal ora serrata (at 3 0'G
in the right eye and 9 o'clock in the left eye), the cir
reaching the area of the anatomical equator on the temy
side.

- zone lll: the residual crescesmhoon retina,
anterior to the edge of zone 11.( 1,2)

According to extent, retinopathy of prematurity
quantified as number of clodkours of involvement, as if
the top of the eye were 12 on the face of a clock. Theref
pathology at the 3 o'clock position corresponds to the ri
and nasal side of the right eye and the temporal side of
left eye, while the 9 o'clock position corresponds to the
and temporal side of the right eye and the nasal side of
left eye, astte examiner looks at the patient's eyes (1,2).

of

ete

nd

tlenterior avascular retina. There may also be noticed an
arlgbnormal vascular tortuosity, stopping at the division ling;

3

e 2,

dge
may
dge
ce of
etina
tina

indetachment.
ply Sometimes, small isolated tufts of neovasc

ayT hese do not constitute the degree of fibrovascular gr
chthat is a necessary condition for stage 3;

- stage 3: extraretinal fibrovascular proliferation
edneovasculariation, specific to stage 3, is mainly localised
follows: a) continuous with the posterior edge of the rid
e causing a ragged appearance of the ridge; b) into

vitreous, perpendicular to the plane of the retina,;
mimmediately after the posterior ezl@f the ridge, howeve
thaot always connected to it;

- stage 4: partial retinal detachment, which can
y further divided into: stage 4A, which includes exfoaeal
loctinal detachment, and stage 4B, where the partial tg
tledetachment includes the fovea. Stage 4 retinal detachn
odke generally concave and most are circumferent

oriented. Its localization and extent need further analy
Usually, retinal detachments begin at the point
fibrovascular attachment toehvascularised retina and th
s advance both towards the anterior and the posterior edg
- stage 5: total retinal detachment, gener
preactional and usually funnshaped, being sometimg
yhexudative; according to the funnel configuration, it can
tisebdivided depending if the anterior and posterior porti
eftare open or narrowed.(1,2)
the As more than one stage may be present in the 1

according to the most severe stage present (3).
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hetissue lying on the surface of the retina, commonly called
he"popcorn” may be seeposterior to this ridge structurg.
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eye, staging the ROP for the eye as a whole is determined
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Optic nerve

\ Ora serrata ﬁ

Right eye Left eye

Graphic 1. Reference zones used for ROP classificai@ww.eophta.cojn

Figure 2. A. - ROPstage4A , B.- ROPstage 4Bwww.ejournalophthalmology.com
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Besides the lesions described above, ROP may
characterised by additional signs of disease developm

call edli 8phssed (PD) factor
venous dilatation and arteriolar tortuosity of the tpaer
retinal vessels which can increase in severity to include

vascular engorgement, poor pupillary dilatation (pupillg
rigidity), and vitreous haze. A "plus" sign is added to the
disease stage when more than one of the above sigr

severity isidentified (3).
Aggressive posterior retinopathy of prematurity
The gravity ROP in zone 1 and the different asp

of severe disease in this area have required recent defin
committee composed of R(

international
the concept

by the

classification, ofaggressive  posterio

retinopathy of prematurity. This is a severe form of RQ

which is progressing rapidly and has the characteri

posterior location (zone | or posterior zone Il), the gravitystage (3).
d

factor as opposed to the addition of poorly defin

Figure 3.A. ROP stage 5, R O P

Figure 4. Aggressiveposterior
retinopathyof prematurity
(www.intechopen.com

s{:sﬁxed, it varied according to the retinopathy developm

fdPil uesa s e(@wwlredirophatypematurity.com

lperipheral retinopathy (a system of new blood vessels, with
efitard features said, at the junction with the avascular r¢tina
s vascuhah).i Agdressivan postariar eetinopatbyr of presmatdrity
extends circumferentially, the vascular changes rapidly
irievolving and requiring reergency treatment setting.
ryAlternatively, the disease reaches Stage 5 of the ROP (3).
Objective: Monitoring the evolution of th
srefinopathy of prematurity when risk factors are involved.

The screening programme for the diagnosis of ROP ai

determinig the optimum timing for treatment
echdministration in  prematurelyorn infants which ar
itisuspected to develop severe forms of the disease, &
DRreducing, as much as possible, the number of examing

in children with ROP risk, as such examinations at&ear
Punpleasant. The intervals between examinations wag

nd at
tions

not
ent

2
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Material and method

The research study was performedheg maternity
ward in "Dumitru Popescu" Hospital Timisoara, and t
research team included a neonatologist, a paediatrician
an ophthalmologist, the contribution of each team mem
being very important in the early screening of premature
born infantspresenting a risk of ROP development, as W
as in establishing an early diagnosis of ROP, in orde
administer the optimal treatment and prevent lwrgn
complications.

The ophthalmologist performed the examinati
with an ophthalmoscope. With thesal of an indirect
ophthalmoscope and a -2loptre lens, first the anterior an
then the posterior poles were examined. The examing
was performed according to the examination proto
included in the ROP screening.

Results

There have been examined pfematurely new
born infants ( from Timisoara and neighboring areas) {
included all the infants with BW (born weight) <1500 g a
with GA (gestational age)<32 weeks and also other infg
over 32 weeks that presented associated risk fag
(oxygen, vatilation, sepsis, etc). The repartition d
gestational age and born weight was the following: 17 inf
with GA between 248 weeks and BW 750000 g, 22
infants GA 2832 weeks and BW between 160800 g,and
11 infants with GA>32 and BW>1500g.

From the tudy lot, 28 infants (56%) did not presel
ROP modification; 22 infants had ROP (44% in ri
category).

Using the ICROP classification, we have thedevelopment was favourable. At present, the child

following repartition on stage: stage 1= 1QOinfants (189
stage 2=7 infants (14%), stage 3=5 infants (1,0%tage
4=1linfants (2%), stage 5= 0 infants. All the infan
examined received supplemental oxygen and most of t

From the 6 infants (stage 3 and stage 4 of ROR), at
three of them was done laser treatment.
he We report the different evolutionf &ROP in two
aptematurehb or n i nfants from t
beassociated risk factors, admitted to the maternity ward i
ly"Dumitru Popescu" Hospital from Timisoara.
ell Case 1. The prematureborn infant P.D. wa
tmcluded in the screening foetinopathy assessment at 35
weeks corrected postnatal age. The infant was diagnosed
with stage2 retinopathy of prematurity in zones | and |l
bnwith severe plus disease, and the later evolution begame
rapidly unfavourable. Laser therapy was performed 24shpu

i
the

catherapy, the diagnosis is stageetinopathy of prematurit
and the parents were instructed to have the infant exa

Ophthalmology Clinic from Timisoara, with the followirlg
hadiagnosis: Right eye: ROP, stage 4b, partial retinal
hddetachment, podaser treatment status;eft eye: ROP
ntstage 4a, partial retinal detachment (nasal side);lasst
toneatment status;

n Case 2. The prematureborn infant A.M. was|
atgicluded in the screening for retinopathy assessment at 37
weeks correct postnatal age. Upon ophthalmolggic
examinatbn, the premature infant was diagnosed with st
1 retinopathy of prematurity. The later development of
nt disease was unfavourable, and one week of monitoring
skdiagnosis is posterior aggressive ROP/AO. Laser the
was performed 24 hours from théadnosis, and the late

is
o)monitored at the Ophthalmology Clinic from Timisoala,
with the following diagnosis: pogaser retinopathy of
tsprematurity/AO, and severe myopia, and is subjected to

neragular assessents.

had anemia.

® Infants without ROP modifications W Infants with ROP modifications

Percentage of cases
m Percentage of cases

18%

|

Stagel

14%

Stage 2

10%

l -2 :

Staged

a9
00

Stage 3 Stage5

Graphic 2. The report between the infants presentir
ROP modifications and the sublot without ROP

Graphic 3. Stages of ROP found in the study lot
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There are two theories explaining the retinopathy
premature infants: the oxygen toxicity and hypoxia the
and the "hiatus" links formation theory. Retinopathy
premdure infants develops in two stages, influenced
factors such as the presence/absence of oxygen o
oxygenindependent factors (8)One major oxygefated
factor is the vascular endothelial growth factor (VEGH
together with another major oxygémdependent factor, the
insulin-like growth factor 1 (IGFL). Stage | (hyperoxia) of
ROP starts with a delay in the development of reti
vascularisation immediately after birth and continues w
the partial regression of existing vessels, followed by St
Il induced by hypoxia. Hyperoxia induces changes in
VEGF: suppressed VEGF in the first phase of ROP preve
physiologic retinal vascular development, while high VE(
determined by the phage hypoxia of the ROP lead t(
abnormal vascular proliferatiar neovascularisation (8,9)

A major role in this theory is played by the 1@F
insulin-like growth factor 1, which acts directly to stimula

of IGF-1 in the prematurelporn infants prevents normg
vascular development in phaseof the ROP, despite VEGH
being present. As the prematurdlgrn infant grows, the
increased IGH levels in phas@ of the ROP allow the
VEGF to stimulate physiological vascular developmg
(neovascularisation). It is beliedehat bringing the IGH to

the normal level immediately after the birth of a premat
infant might be useful in preventing the ROP. At the sa|
time, the presence of oxygen free radicals leads to
membrane alteration of the mesenchymal fusiform c

e ™
Supplemental oxygen 50 infants (100%)
Intraventricular haemorrhage 40 infants (80%)
Respiratory distress syndrome 21 infants (42%)
Surfactant 8 infants (16%)
Sepsis 33 infarts (66%)
Anaemia 49 infants (98)
Blood transfusion 3 infants (6%)
Maternal associated risk factors 18 infants (36%)
Table 1.Complications found in infants included in this study
Associated risk factors Prematurely P.D Prematurely A.N
Gestational ge 28 weeks 29 weeks
Birth weight 1100g 1120 g
Oxygen therapy 24 h 18 h
Anemia Hb=6,9 g/I Hb=7 g/l
Blood transfusion 2 2
Intraventricular bleeding Grad Il Grad Il
Maternal riskfactors Anemia, Imminenabortion Anemia, Placenta pevie
Apgar index 6 6
Table 2. Associated risks factors found the presented cases
Discussions "hiatuslike links, which will prevent the formation df

the VEGF for the maximum vascular development. The lackactor, as the increased carbon dioxide level in the b

imormal blood vessels.

Dry The retina of prematurely born infants is 1
incompletely developed, and this is also the case of the
byrgans The presence of risk factors determines an abno
tgvelopment of the retina and thus leads to the retinog
of prematurity (9).

Various risk factors contribute to the developm
of ROP. They are: gestational age less than 32 weekg
especiallyless than 30 weeks, birth weight under 1,50(
hahnd especially infants with birth weight lower than 1,20
it{1% for the infants with birth weight over 1,500 g, 80%
agthe infants with birth weight between 750 and 1,000§%
theevere forms, and approxinefit 100% for the infants with
enkrth weight between 500 and 750- 0% develop severg
5Horms of ROP) (10)

There is a close connection between oxy
therapy and ROP, between the duration of oxygen expd
and the severity (disease stage) of retinopathy

Hypoxia (insufficient oxygen) represents a r

),

D

e S
| influences the retinal metabolism and induces extren
 high VEGF, which has a negative impact on eyesight.
Assisted fertilisation methods (especiallye in
vitro fertilisation) contribute to the increased incidence
*nROP by increasing the incidence of multiple pregnancy
therefore, of premature births.
ire Blood transfusion, as risk factor in R(Q
meevelopment, may be explained by the fact that prerad
thefants receive adult haemoglobin whose oxy
ellgesaturation index is different from the foetal haemoglo

it

b

(precursors of the vascular wall), leading to the formation

ofhus providing an additional quantity of oxygen at tis
/
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level. In the uterus, the tissue oxygen level is low and fthprematurity, a serious visual morbidity determined

by

normal vascular developme in the retina is partially| premature birth. The specialty literature has reported

determined by the "physiological hypoxia" (10). research studies indicating the implication of three "si
Vitamin E deficit occurs due to the fact that nucleotide polymorphisms" (SNPs), two in the CGéhe
prematurelyborn infants do not receive the needed vitam|nand one in the EPASdene. Upon expansion of th
in the last trimester of pregnancy. The role of vitamin E|iranalysis, it was concluded that five SNPsnirfive genes
the child development is important due to its aokidant | (IHH, AGTR1, TBX5, CETP, GP1BA) are involved in th
characteristics. Pharmacological doses of vitamin E hp@OP development. (12)
been proposed for the treatment of premature infants With
low birth-weight, in order to prevent the incidence of ROP,Conclusions
intrarcranial haemorrhage, haelyiic anaemia and Pregnant women should be monitored as closel
pulmonary chronic diseases. However, very high dose$ @iossible by the family physician and the obstetrician
vitamin E can have negative consequences, as it increasasler to prevent premature births. A child bosncéosely to
the risk of infections that can cause death. Vitamin| Ehe term as possible has higher chances to have a
supplements, especially when administered intravenouyslyascularised retina, as compared with the prematinely
increase theisk of intracerebral haemorrhage. The optimalinfants and, therefore, there is a lower risk to develop R
dose of vitamin E for parenteral administration foThe management of the risk factors involved in the dis
prematurelyborn infants has still not yet been determinedetiopattogenesis and the treatment by laser ph
Vitamin E is not recommended in preventing the ROP, dueoagulation performed in early stages of the diseasq
to its undesirable side effects, whilgamin E supplementy order to stop disease evolution before final changes ocd
reduce the risk of developing severe retinopathy. (10, 11) the retina) are important factors that contribute to
Other possible risk factors include maternal factorgpremature infants with retinopathy pfematurity.
(anaemia, gestational diabetes, sepsis, and antihistamine Although both prematurelporn infants were
administration during pregnancy) exposed to the same associated risk factors, the evoluti
The risk factors associated fitre two prematurely | retinopathy was differentthe theory of the genetic factor
born infants presented in this paper are mentioned in Tabtesk factor, contributing to the ROP development
2. becoming more and me plausible. Our research study w
Increased support is given to establish the role| ofery restricted, as it included only two prematudetrn
genetic factors in the development of the retinopathy| oihfants; therefore we cannot completely support this theg
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ETIOPATHOGENESIS AND TREATMENT OPTIONS IN
SHORT BOWEL SYNDROME ASSOCIATED WITH
CHRONIC LIVER DISEASE
TepeneuNF!2 Daniela Chirul?
Abstract failure associated cholestasis and -estabe liver

Short bowel syndrome is a life threatening diseaseisease(7).Intestinal failure is defined as the inability of
with a high mortality and morbidity. Since home parenterahlimentary tract to digest and absorbsufficiantrients to
nutrition (PN) has been established,réhés an increasingl maintain normal fluid balance, growth and healthong
number of patients surviving the acute loss of bowetime parenteral nutrition causes loss of venous access

function. But in the londime these patients suffer fro

access,

liver disease are the limiting factor for the letegm

survival of patients suffering from intestinal failur
Interestingly, the pathophysiologic mectisms of
parenteral nutrition induced intrahepatic cholestasis have
been solved yet and seem to be of multifactorial gene
Cholestasis has shown to be associated with prematy
recurrent sepsis, enteral and parenteral nutrition, esped
with lipid emulsions. Enteral feeding and a wetintrolled

regime of parenteral nutrition lower the incidence of-er
stage liver disease and, therefore, has to be optimized if
therapy of these patients.

Key words: Short bowel syndrome (SBS)parenteral
nutrition (PN), liver diseases, intrahepatic cholestasis

Introduction
Short bowel syndrome (SBS) is a result
anatomic or functional loss of major parts of the sm

for SBS is 24.5 (12-:B6.9 per 100000 live births, with
much higher incidence in pretem babies born before
weeks of gestation compared with term newborns (1)
cohort study by Wales et al. showed a high mortality of S
(6-45%)2). On home parenteral nutrition (PN) surviv
rates at one and five year have been reported to h8734

and 6268% in adults and 97% and 89% in children (2).

SBS patients initially require PN and are includ
in an intestinal rehabilitation program, that optimises 1
function of the remaining bowelusing medical and
nutritional strategies(3,4,5).

Nevertheless, in some patients, intestinal autong
cannot be restored and PN hasbto performed for a long
period of time(6).

Beside the problems with the central venous acg
and recurrent infections diie central venous line, the maijq

bowel, leading to intestinal failure. The estimated incidence

recurrent catheter infections, however, the major unresd

different complications of PN, with loss of central venousproblems of PN remains the PN associated liver disease]
recurrent sepsis and finally the syndrome| of
progressive lgolestatic ihrer disease. Both loss of centradamage can be classified in three stages: early, estab
venous access and especially the progressive cholestaticd late intestinal failure associated liver disease.

After Beah et al.(8) the PN associated liv

In an early stage there is a persistant elevatio
. liver enzymes, that are 1.5 times higher than narmhbich
persist over six weeks in infants and children. Bilirubin is
ngtL. Liver biopsy shows steatosis in 25% of the li
siparenchyma and 50% of the portal tracts show fibr
rigiteration.Established liver disease is characterized
iakyevated liver enayes, that are more than 1.5 times hig
than normal. Bilirubin is between. 3 and 6 g/L and li
dbiopsy shows steatosis in more than 25% of i
n tharenchyma and fibrosis affecting more than 50% of pq
tracts.

The late liver disease is characterizeddbgvated
liver enzymes thatre more than three times higher th
normal. Bilirubin is >6 g/L. The international normaliz
ratio is >1,5 and additional signs for portal hyperteng
pfmay be present. Liver biopsy shows fatty change with g
albf intense fbrosis.

The liver damage in PN associated liver dam
shows some distinct features that are different from clas
3ifver cirrhosis. Unlike in adults, the most common histolo
Ainding in children is intrahepatic cholestasis rather t
BSteatosis hepats. There is an age related histolog
al alteration. This may reflects the immaturity of the bili
excretion system in neonates and is related to prema
and duration of parenteral nutrition. Compared to choles
edin adults, in neonates it occurs gadnd there is a hig
hencidence of developing progressive cholestatic liver disg
(17%)(9). Caonplete and incomplete block bile secretion
is associated with ductular reaction accompanied
mperiductular fibrosis. This eventually leads to fibrg

fibrosis" is a potentially reversible lesid®). Biliary
egsrrhosis in parenteral nutrition associated liver diseag
r unusual, but it is the final stage characterized by po

unresolved problem remains the development of intest

nakentral fibrous septa amsbdular parenchymal regeneratio
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Liver fibrosis is classified according the criteria
of Desmet et.al ranging from grade40 Periportal and
architectural changes form the base for grading in chrg
cholestatic liver disease: grade 1: portal changes; grad
periportal changes; grade 3: septal changes; gradd
cirrhotic stage(10).

Progressive cholestatic liver disease remains
most problematic life threatening conwation of parenteral
nutrition in short bowel syndrome. The incidence
childhood is as high as 40%(11,12. Potetial liver
damaging factors areundelying disease, lack of enterg
feeding, duration of parenteral nutrition, prematurit
extrahepatic  biliary  obstruction, recurrent sepg
hypercaloric parenteral nutrition, lipid substitution > 1 g/
body weight/day.

It is under discussion whether theis correlation
between the incidence of liver disease SBS and the
underlying disease. Several studies showed a hig
prevalence of liver disease in SBS compared to other cal
of intestinal failure(9,11,12). It has been suggested that |
diseasds less frequently associated with medical causes
intestinalfailure than with surgical causes except for sy
cases with protracted diarrhea that sheowery aggressive
form of intestinal failure. In surgical SBS the length of t
bowel influences sigficantly the development of chronig
liver failure, but that is potentially dependent on t
possibility of enteral nutrition. It is evident that in patien
with a surgical SBS a history of multiple surgic
interventions and septic periods negativelyiuahces the
prognosis. But on the long term, underlying diseases
make PN difficult to control such as diseases of protrag

~N

liver damage as high as 50% in infants with weight <10(

and only 10% in infants >1500 g (17). Regarding
nicistology in neonates intrahepatic cholestasis is n
e @mmon than steatosis hepatis, maybe reflecting
> umaturity of the biliary excretion system in neonates

its susceptibility to hypoxia. It is also known that the H
thealt pool in premature infants is reduced. There i

diminished hepatic uptake angnshesis of bile salts an
nadditional a reduced enterohepatic circulation compareg

infants and children(18). The development of cholestas
| infants is closely related to the duration of total parent
y,nutrition (TPN). The overall incidence of chetasis in
isinfants on TPN is around 23% but increases up to 80%
g60 days and 90 % after 3 months respecti\igly

Recurrent sepsis is an important risk factor

develop intrahepatic cholestasis. Sepsis in

SBS is associated with bacterial overgrowmtie do
hertestinal stasis. There is some evidence that the
usgsmage is caused by bacterial overgrowth leading
vdyacterial translocation, with consecutive sepsis, but is
5 &fn effect of bacterial endotoxins. The pathway leadin
cHiver damage in recuent sepsis is not disclosed yet, everi

cytokines suclas TNFU are suspected
herole(19).

Another problem possibly related to bacte
heovergrowth is the frequently observed developemen
tsgastrointestinal ulcerations. These ulcerations within
al small bowel might impair the intestinal foier function of

the bowel mucosa. There is evidence for the fact
thacterial overgrowth reduces the normal perista
tedorsening the situation of the bacterial overgrowth(20).

diarrhea show the tendency of developing PN associ
liver disease more quickly.
Another important factor is the lack of erdl

ted Severe protein malnutrition can be responsible
developing hepatic stezsis. Proteins are needed
synthesize very low density lipoprotein (VLDL), that

feeding, which is directly associated with the intensity [oheeded for the triacylglycerol (TAG) export. Patient un
parenteral feeding. Total PN reduces the secretion of seyeRaN should generally be substituted sufficiently with am
gastrointestinal hormones, such as gastrin, motilinacids for VLDL synthesis. Up to now, the deficieno§
pancreatic polypeptide, insulinotropic polypeptide dseveral methionine metabolites such as carnitin, choline
glucagon. The lowerelel of these hormones may lead tg ataurine has been suggested to be responsible for ste
reduction of motility and increases bacterial overgrowth andnd cholestasis. This is important in preterm infants,
promotes biliary stasis (13). Therefore, it is very difficult fonormally methionine can be converted into these metabq
differentiate whether the increased risk of liver dysfunctiorby hepatic transulfuration, a metabolic pathway that
is caused by the absence oferat stimulation or the effects underdeveloped in these patients(21). Carnitine, cholin
of PN. But generally enteral feeding has some importartaurine generally are not part of parenteral formulation
protective aspects that work without the influence of PN| Ithere is strong evidence that levels are, low in small pat
also has been suggested that the mucosal atrophy induceddepending on PN(22,23). Eass calories from glucose >
the lack of enteral nutrition allows increasdmhcterial | 12 mg/kg body weight (BW)/day are associated with hep
translocation across the gut mucosal barrier, but the resuliteatosis, because total glucose potentially exceedg
of clinical studies did not show evidence for that factmaximum glucose oxidation rate(24). Generally h
(14,15). glucose infusion rates stimulate insulin release. High 4

In addition, the absence of enteral nutrition coyldinsulin concentrations stimulate hepatic lipogenesis and
lead to a reduction of enterohepatic circulation angroduction of acylglycerol that goes along with inhibition
accumulation © toxic bile acids with subsequent mitochondrial fatty oxidation. This process results in
cholestasis(16). accumulation of TAG within the hepatocytes. This co

One of the first risk factors detected for parenteralexplain why contious PN infusion has a higher risk f
nutrition associated cholestasis fhe relation betwee
prematurity and liver damage. In infants with a birth weightmore without PN a day has shown to lower the risk for |
below 1000 g the incidence fohalestatic liver diseasgq damage(25). The incidence of steatosis hepatis is red
increases substantially. Beate et al. detected a inciden¢ewaien parts of the glucose energy suppyreplaced by
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parenteral lipid infusions. A very high parenteral lipid inta
has also shown to result in hepatic complications(25).

A fat overload syndrome results in exceeded lif
administration, because tfe inability to clear that amoun
of phosphtipids and polyunsatured fatty aciRUFA). In
multivariate analysis parenteral intake of soya bean b3
lipid emulsions >1 mg/kgBW/day has been shown
increase the risk for liver fibrosis, even so the ex
pathophysiological mechanism is unresolv&j(ZStudies on
the effect of composition of fatty acids on chronic liv
disease in PN gave some conflicting results. On the
hand rats given a high proportion of omeyéatty acids led

to increased hepatic fibrosis and reduction of PUFA conferieeding via feeding pump. When the infantg gkler, the

showed no significant difference PN induced live
disease(27). On the other hand, small case stu
demonstrated significant benefits of children receivi
higher amounts of fisbil based omeg& fatty acids(28) .

Patients with SBS often have a history of npldt
surgical interventions. Any kind axtrahepatic obstruction
has to be avoided, since it is wklown that especially
infants with extrahepatic atresia of the bile duct devel
irreversible liver damage within &w weeks of age. In
neonates and infas every kind of extrahepatic obstructid
may worsen the prognosis for PN induced liver disease
older patients there is a high ridlar developing biliary
sludge and gallstones.

Therapeutic goals in patients with SBS and liver disease
Bacterial overgowth

In patients having problems with the enter
feeding, despite a sufficient bowel length, endoscopy
help to set the diagnosis of chronic bacterial overgrow
Typically ulcerations in the small bowel appear, while t
big bowel mucosa has a reguendoscopic and histologicg
appearance.Often the significance of the bacte
overgrowth is not completely understood by the treat
physicians. The culture of stool rarely shows pathoge
alterations in those patients. In those patients with typ
ulcerations diagnosed by endoscopy an eradication the
with a large variety of antibiotics can be attempted. As
first line nonresorbable antibiotics, such as paromomy
and vancomycin as a mono therapy can be administg
Some patients have a cyobé eradication therapy of oné
week every month. Additional antibiotics like metronidazd
or cephalosporine derivates are sometimes helpful; in s
patients a combination therapy is mandatory. On the |
term some patients develop bacterial overloath vésistant

bacteria. In those cases eradication has to be performed,

according to the culture and antibiotic testing, as a
threatening problem can develop.
Enteral feeding

One of the key points in the management is
maximizing enteral nutrition. e generabjuestion is what
kind of diet should be administered and what could be
ideal amount. Hyperosmolaric diet leads to intractal
diarrhea in short bowel syndrome. Dilated gut or bacte|
overgrowth increased permeability can lead to aller

ke

[ (Nestle, Vevy, Switzerland). The proteins in thestegory

~N

Several hypoallergenic formulas exist; the m
frequently used are the protein hydrolysate formulas sug
idPregomineE (Milupa, Fried

are hydrolyzed and have very low allergenicity.
sexinimize the potential risk for food allergy, it is possible
taise an amino acid for mul
acNutritia Germany, Erlangen, Germany), Concentrations
the nutrient agent anti¢ amount of enteral nutrition have
erbe adapted slowly over weeks until a bowel moven
orfeequency of 88 stool/day. In patients who do not toler

dieslditional food. Which kind is tolerated best is
ngoredictable. Generally the children prefer salty food, du
the high loss of electrolytes in SBS. Nutrition rich
carbohydrate always has the risk of developing lact
acidosis, but it is possible to allow patients carbohydr
and sugar in a moderate amount. It is important to start
bpa nutrition rich in fibers, especially in patients with
preserved colon. In addition tbe general ability to abso
nshortchain fatty acids derived from bacterial fermentati
Ipatients with SBS show an adaptation to the colonic mu
too. The significant increase of brush border enzymes i
colonic mucosa allows the active transpdirtpeptides to
and potentially a transport of carbohydrates. To increas
enteral caloric intake, the supplementation of the re
food with medium chain triglycerides (MCT) can be tri
albut often patients show severe diarrb#tar supplementatio
cawith MCT oil. The optimal nutrition cannot
threcommended for all patients but has to be tried in e
hepatient. One goal in enteral feeding is to achieve a
| frequency that should not exceed fivebowel
riahovements/day.
ndidjustment to parenteral nutrition
nic Since most of the patients receiving ho
cglarenteral nutrition continue to eat, it is necessary
rapgtimate enteral energy absorption and to adapt
5 @arenteral energy substitution in patients with SBS and
tinThe US and UK guidelines suggest a total ydahergy
reidtake of 105146 kJ/kg BW and a protein intake of A&
> g/kg BW(29).
le The doses and type of parenteral lipid infus
bnseem to be of great importance. In patients without en
bngaloric intake, parenteral lipid infusion is necessary
preventfatty acid deficiency.
US guidelines suggest that parenteral lipid infus
ifshould supply 280% total energynd daily intake shoul
be <2.5 g/kg BW and ideally <1.5 g/kg BW, according
the clinical guidelines of the National Institute for Hea
h@and Cae Excellence(NICE) 2006. Most authors prefer
low-dose lipid regime with a daily intake of 1 g/kg BW &
thiess. In patients with signs of progressive cholestatic
ledisease, the lipid intake is reduced to one week with 1
ridBW and lipid dissolved ¥amins are substituted. Th
picegime has to be performed over a period longer than

reaction to any protein in the formula.

weeks.
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Generally soya beapased lipid intake is avoided
since the potential toxicity has beshown. Alternatives to
the soya bean lipid infusions are lipid emulsi@estaining
a mixture of longchain and mediurchain TAG (e.g.
LipofundinE; B Braun, Mel

Germany) emulsions with a high mono unsatura
fatty acids content (Clin
and emulsions containing fish oil (SMOF Lipid; Freseni
Kabi, Bad Homburg, Germany).

Cyclic parenteral nutrition

Continuous PN showed to aggravate liv
dysfunction. A cyclic parenteral nutrition seems to impro
liver function and reduce insulin levels(25).Th
recommended -Bour interruption is not alwaysopsible in
practice. But in infants and small kids it is advisable to s
with a 5hour interruption of parenteral nutrition. Besig
liver function, the cycled PN allows greater patient freed
with patients going to the kindergarten and school 4

q

therefore, it is an important point to improve quality of lifie the center of treatment. Anyway, STEP can be performg

of our small patients and their parents(25).
Pharmacological treatment

UrsodeoxycholieAcid (UDCA) is a naturally
occurring hydrophilic bile acid formedn liver and
intestines. It stimulates bdliy flow, reduces cholesterg
absorption andepatic cholesterol synthesis. In neonates
has been shown to reduce duration of RMNuced
cholestasis and to improve liver function. The recommen
dose in orally administered UDCA is 10 mg/kg BW/(3(
Some studies, however, show a rebound cholestasis 3
withdrawal of UDCA(31). In older patients the benefici
effect seem to be less evident and the side effects are
common, especially diarrhea(32).
Surgical options

Since Bianchi (33) established thengptudinal
intestinal lengthening and tapering (LILT) for the first tin
in 1980,several centres presented their series(34). LILT
become a serious option for patients with SBS and t
adaptation reaction, such as increasingltbeel diameter.
Kim etal. (35) presented in 2003 a less difficult and faste
perform surgical procedure in order to increase bowel len
and to reduce the diameter of the dilated bowel:
technique of serial transversal enteroplasty. Both technig
allow to wean patiest with SBS from parentera
feeding(36). Therefore, they play a crucial role in t
treatment of SBS, in form of gastrointestin
rehabilitation(37). LILT means dividing the entire bow
longitudinally along the antimesenteric and mesente

~N

, done and that there is a much lower risk of ische
complications compared to the LILT.
Several othetechniques have been performed u
now but only these two techniqudsmve proven to b
benegficiah for the patients in larger series. Regarding
edurviving time of patients with SBS, the patients undergq
oauteldgau& gastr@irdestinad recohsausticrerp o have
much more favourable outcome compared to the pat
who did not undergo LILT. Some series have a itargn
follow-up, lasting over 80 months, with a survival rate
er77%(36). Most of the patients were able to participats
venormal social ife, that means they went regularly
e kindergarten or school. The most significant parametel
the prognosis after LILT has been shown to be
amossibility to get weaned from parenteral nutrition. Beg
ethe bowel length, the presence of the major phthe large
bnibowel has been shown to be significant too. Up to now
ndjecision upon which technique has to be used depen

patients after intestinal lengthening (STEP or LILT) a
second stepoperation, when adaptation leads to a 1
dilatation of the short bowel. LILT leads to a more effect
lengthening compared to STEP, but it is technically nf
| difficult to perform, with a higher risk of complication
5 iLILT is, therefore, performed as $ir choice treatment onl
in those patients with a very short bowel and a signifig

).secondary dilation of the bowel(34,36,37).

ftémtestinal transplantation

al Due to the difficulties of graft rejectipnthe

maneestinal transplantation has been unsuccessful until
1990s, when first clinical series were reported. Now th
are over 60 centers worldwide that perform intest
transplantation, with over 1 200 proceduresperformed

efar(38). At the begining intestinal transplantation wd

haeveloped to rescugatients with intestinal failure havin

nelife threatening complications from PN.

Nowadays, patients with intestinal failure due
t&BS should be referred for intestinednsplantation befor
gtireversble liver damage develops. In patients w
th@reversible liver damage a combined intestine/liv
udnsplantation has to be performed. The criteised to

determine when combined transplantation is suggeste
henot clearly definedyet. The functional outtme of the
al transplanted patients shows that-8@so of patientswho
el undergo successful transplantation can be complg
rrigzveaned from PN(38). The major problem of intesti

border betweenthe mesenteric vessels passing to e
hemisegment. With this technique maximal tailoring

lengthening can be achieved. The hemisegments |aoecur at any time, but is most common in the first y
reconstructed to new bowel loops around the half of thAcute rejection is the leading cause of graft loss

clransplantation remains the acute and chronic rejection
ndmmunosuppressive thenap Acute cellular rejection ca

mic
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original diameter in an isoperistaltic manner. The bowehappens in up to 79% of all patients. Infections in intestinal

continuity is completed by anastomosis to the duodenurmansplanted

patients are also common, s

and colon. The longitudinal sutures can be performed| bynmunosuppression is very intensive in these patig
hand or stapler suture. The serial transverse enteropladfgpecially viral infections such as Cytomegalovirus h
(STEP) procedure is a easier surgical technique to perforrneen a major problem. Secondary malignancies to
STEP means the serial nsverse applications of a staplér posttransplant lymphoproliferative disorder are describe
from opposite directions, to create a-zag channel. Main| 7% of all transplanted patients. § loverall outcome of al
advantage of this technique is that no anastomosis has {o fatients after intestinal transplantation has been impr

nce
nts.
ave

the
d in
|
bved

J

28

Fr anc



JURNALUL PEDIATRULUI

o Year XVI, Vol. XVI, Nr. 64, october -december 2013

dramatically in the last 10 years. The one year patierfeeding.

survival now is over 80%(38).

Prognosis of intestinal failure associated liver disease
Generally progressive chotasic liver disease is

considered to be irreversible beyond the early stage

cholestasis, particularly in the presence of any degre

fibrosis in theliver. But only very few data are publishe

about the outcome of negirrhotic liver injury. Patientsvith

already morphologic liver damage, such as higher degree

liver fibrosis, experience functional and biochemical li

~N

Histological follomup  after  autologou
gastrointestinal reconstruction has not been performed Y

None of the different studies allewany commen
on the possibility of histological recovery of the liver
ehteral autonomy remains sustained in the long term.
data suggest that in the presence of established fibrog
t he l'iver, S 0me ul trastr
biochamical recovery occurs(39).

rsuggest that enteral autonomy from PN, accompanied

5
et.
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Dder
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The results from different transplantation centers

by a

recovery, even if the perioperative risk for patients with higtprogram to reduce risk factors for liver dysfunction, may

grade liver fibrosis is significant elevated. The liver functipnallow the possibility of

liver function biochemic

improvement appears to parallel autologous gastrointestinaécovery(40)
reconstruction and a significant improvement of entdral
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DUPLICATED COLLECTING

THERAPEUTIC ASPECTS

Daescu Camelid?, Portaru Laura?, Marginean Otilia 12, Militaru Andrea 12, Popoiu Calin®4,

Vasilie Doru3#, David Vlad3#4, Marcovici Tamara

Giorgiana 1, Olariu Laura 12, Pavel Adin&, Pantea loan&

Abstract

Objectives: We present the clinical and imagi
exploration of four patients that haveplicated collecting
system emphasizing the diaggtic and therapeutic feature
Methods: The cases of: Lacramioara, 10 years btith
sides duplication of renal pelvis and calyces, Alexandr
years old- duplicity of renal pelvis and calyces on leftesid
Denis 1 month old and Bianca 1 year oldcomplete
unilateral duplicated collecting system. Results: Presen
reasons: recurrent urinary tract infections, uring
incontinence, bronchopneumonia and sepsis in the neo
Using the ultrasound investitign, urinary tract
abnormalities are being seen and then confirmed by M
Therapeutic attitudes differ depending on the severity of
malformation. For the 7 years old girl, the urina

incontinence is due to aberrant implantation of Uh%nomaw is asymptomatic, dup"cated Co||ecting systerf

megaureter ithe urethra. In the case ofthe newborn patie
surgical correction has been performed later on, at the ag
2 years and a hal f, due
treatment.Conclusions: Higher ureteral dilatation along W
large ureter pole is the mb specific ultrasound sign fo
complete double urinary collecting system. Correct
surgery in these cases is necessary.

Keywords: double collector system, renal imaging

Introduction
Duplicated collecting systems, which is also knoy
as duplex collectig systems, consists of two pyelocalice
systems that are associated with a single ureter or
double ureters. The two ureters empty separately into
bladder or fuse to form a single ureteral orifi€g) In the
literature certain terms are used tettbr describe the
anatomy of this duplicated collecting system, as follows:

1 Duplex kidney has a single renal parenchyma tha
drained by 2 pyelocaliceal systems.

1 Upper or lower pole represent one component o
duplex kidney.

1 Duplex system: the kidneyak 2 pyelocaliceal system

SYSTEM-DIAGNOSTIC AND

12 Craciun Adrian2 Chiru Danielal? Brad

ureter (a partial duplication) or, in the case of

9 Double ureters: two ureters open separately into
renal pelvis superiorly and drain separately into
ling  bladder or genital tract.
' Upper and lower pole ureters: upper and lower |
hate. yreters drain a duplex kidney's upper and lower pqg
- respectively(2)

Duplicated collecting system is found unilateral,
th@ell as bilateral and for most of the times, genitoamyn
[Yanomalies are associated. Because in some cases

Nigiscovered incidentally when performing imaging stud
efef some other reasons. Furthermore, vesiegheral reflux

itkkan be associated, as well as the presence of the Uretd

[ (3)

ve Concerning the imaging studies that can certifig

the presence of the duplicated collecting system, abdon

ultrasonography is among the first oreing used. The fag

that itoés noninvasive giyvVv

to children, but still needs to be followed by MRI and

VTscanning for more proper investigatiga)

a

Wihase report

the The first patient that the authors present is a 10
old girl, Lacramioara that has been hospitalized for recur
urinary tract infections with E coli in the Nephrolo
department of the Clinical Emergency Hospital for Child

cystography has been pemfted, a right ureterocel wg
[ 8uspected. The MRI discovers a bilateral duplicd

collecting system and the patient remains under me
5 observation. (Fig. 1)

and is associated with a single ureter or with a b

fid
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ng complete duplication, with 2 ureters (double uretg
that drain separately into the urinary bladder.

5. 1 Bifid system: two peglocaliceal systems join at th
ureteropelvic junction (bifid pelvis), or 2 ureters jd

8 7/ before draining into the urinary bladder (bifid ureters).
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Fig. 1 MRI:bilateral dylicated collecting system (Lacramioara, 10 years old)
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Fig.2 MRI: duplicated collecting system on the left side and the implantation of the megaureter in the urethra
(Alexandra, 7 years old)

Fig.3 Abdominal ultrasound: left ureterocel (Bianca, 1 yed) ol
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