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We report on two very  premature infants 
who were treated with high frequency  in-
verse ratio ventilation (IRV) as a rescue 
method for oxygenation. This stems from a 
concern of  possible ventilator-induced lung 
injury  and an impression of  improved gas 
exchange with IRV.1-9 Whether IRV im-
proves gas exchange in adult  ARDS rela-
tive to conventional modes of  ventilation 
has not been shown definitively.1-3, 9-12 To 
our knowledge, to date there is little data 
about the prolongation of  the inspiration 
time or IRV in children13-15 and no data 
about IRV in premature infants or very 
premature infants. We want to report our 
experience with two very  premature pa-
tients of  our neonatal intensive care unit 
(NICU).
 
Case 1

Our first  patient was a very  premature fe-
male child with a birth weight  of  640 g and 
a gestational age of  24+1 weeks. The 
mother has received steroids for lung matu-

ration.  Due to insufficient breathing, intuba-
tion and surfactant application were per-
formed. At our NICU high frequency  oscilla-
tion (HFO, sensor medics) was performed 
with 21% oxygen. Blood gas values were in 
a good range at all times. Piperacillin and 
tobramycin were given according to our 
guidelines. At day  4,  a persisting ductus 
arteriousus (PDA) was observed, which 
was successfully  closed medically  with in-
domethacin.  Simultaneously  ventilation 
parameters and oxygen supply  needed to 
be increased. Arterial carbon dioxide was 
always stable. At day  8 the child became 
more and more unstable and oxygenation 
was hardly  possible with volume recruit-
ment, changing the ventilation mode to 
SIMV. Further on CO2 level was increased, 
blood pH decreased and inspiration levels 
of  oxygen were up to 70%.  Switching back 
to HFO did not solve the problem. The x-
rays of  the lung showed diffuse infiltrations 
and emphysema. At day  12 nitric oxide 
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treatment with a maximum of  40ppm 
was without success. Inspiratory  oxygen 
was 1.0 at this time and arterial satura-
tion around 85%. At day  14 ventilation 
was now changed from HFO to pressure 
control (pc) IRV I:E=2:1 as rescue venti-
lation at a frequency  of  60/min. After-
wards, FiO2 could be reduced to 0.7 the 
first day  and 0.4 after 3 days. Ten days 
later ventilation could be changed to 
conventional SIMV ventilation again. 
Catecholamines were not needed at any 
time during the ventilation changes. 

We could discharge the infant at the age 
of  3 months in stable condition without 
BPD. 

Case 2

Our second patient was premature male 
child with a birth weight of  770g and a 
gestational age of  29 weeks. The boy 
was transferred to our NICU because of 
necroticing enterocolitis  (NEC). He was 
operated at day  3 and parts of  the jeju-
num had to be removed and a stoma 
was formed. In the following days the 
patient  suffered from an atypical pneu-
monia, so we added erythromycin to our 
standard antibiotics piperacillin and to-
bramycin, and diflucane as antifungal 
medication. PDA was not detected, 
blood pressure and diuresis were well. 
Feeding developed as expected. Cate-
cholamines were not needed after op-
eration. At  day  10 the patient developed 
increasing hypercapnia, so we changed 
ventilation to HFO. Still,  increasing inspi-
ratory  O2 was needed. During the follow-
ing days inspiratory  O2 had to be in-
creased up to 0.7. By  changing ventila-
tion to pcIRV at a frequency of  60/min 
we could reduce FiO2 to 0,3, without  any 
increase in CO2. Several attempts to 
change ventilation back to normal ratio, 
SIPPV, or any  other method were not 
sufficient. Steroids,  erythromycin or anti-
fungal medication did not help either. So 
pcIRV at a ratio of  I:E = 2:1 was per-
formed for 20 days with success. After-
wards ventilation was slowly  changed to 
normal I:E ratio and extubation could be 
performed at day  42 after short dexa-

mathason treatment. The patient still 
needed 0.4 FiO2,  but breathing was suf-
ficient with binasal pronx. After 2 months 
oxygen still had to be given at a flow of 
0.1l/min, and the boy  left  our clinic at  the 
age of  3 months still in need of  oxygen 
supply at 0,05l/min.     

Discussion

The standard method for ventilating the 
hypoxic premature patient with poor lung 
compliance and respiratory  failure is 
pressure controlled ventilation using 
PEEP and moderate to high concentra-
tions of  inspired oxygen. The substitu-
tion of  surfactant  after the first days of 
life is neither beneficial nor conventional. 
Severely  ill patients may  not be ade-
quately  ventilated with conventional ven-
tilation. Some patients may  benefit from 
HFO if  the main problem is hypercapnia. 
If  oxygen supply  is the main problem, 
the same patients frequently  suffer from 
complications of  high levels of  positive 
inspiratory  pressure (PIP) and positive 
endexpiratory  pressure (PEEP) which 
include decreased cardiac performance, 
fluid retention, barotrauma, and pulmo-
nary parenchymal damage.16 

Additionally,  oxygen toxicity  is a serious 
problem, especially  if  high concentra-
tions of  inspired oxygen are required for 
a prolonged period. Retinopathia prema-
tuorum and bronchopulmonary  dysplasia 
are common problems in very  premature 
infants, who have to be ventilated with 
high levels of  oxygen. PcIRV provides 
an alternative method of  ventilation for 
these patients. Reynolds described im-
provement in infants with Hyaline Mem-
brane Disease ventilated with prolonged 
inspiratory  time and pressure-limited 
ventilation.17 These findings were con-
firmed by  Reynolds and Taghizadek,18 
and Manginello and coworkers.19 The 
characteristics of  this form of  ventilation 
are ideally  suited for difficult-to-ventilate-
patients with hypoxia and noncompliant 
lungs.

Several investigators have demonstrated 
the usefulness of  this approach in the 

ventilation of  adults with ARDS.2 PIP can 
be reduced and an increase in middle 
airway  pressure observed. The in-
creased middle airway  pressure im-
proves oxygenation. The incidence of 
barotraumas may  be reduced by  re-
duced PIP. 

Pohlandt and coworkers published an 
interesting randomised multicentre trial, 
comparing high versus low rate positive 
pressure ventilation, concluding that the 
high rate ventilation regime (60/min, 
I:E=1:2) changing tidal and minute vol-
umes only  via PIP seems beneficial to 
reduce barotraumas in preterm infants. 
The benefit was not confirmed in the 
most  immature subgroup (<28 weeks), 
speculating further reduction of  the in-
spiration time (IT) and increase in rate 
could be beneficial. The low frequency 
group allowed an IT of  one second at a 
frequency of 30/min.20  

In the OCTAVE study  group21 high fre-
quency  positive pressure ventilation was 
used with a fixed rate 60/min and I:E 
ratios from 1:2 to 1:1 were applied. 
Among all infants this regime reduced 
the amount of  pneumothoraces, but 
there was no significant reduction in 
overall mortality  or incidence of  chronic 
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lung disease, or neurodevelopmental 
outcome.

In our patients  we were able to signifi-
cantly  reduce PIP, provide greater tidal 
volume and provide adequate ventila-
tion. By  using pcIRV it is possible to 
overcome a critical opening pressure 
during inspiration. This pressure is main-
tained for a sufficiently  long period of  time 
to recruit  more alveoli despite different  
retraction forces. In PcIRV there is less 
time for alveolar collapse during expira-
tion due to the shortened expiratory  time. 
With IPPV, middle airway  pressure has 
generally  been increased by  adding 
PEEP to prevent alveolar collapse and 
thus also improves oxygenation. With 
IPPV in patients with noncompliant lungs 
the already  existing high PIP and the 
addition of  PEEP further increases the 
PIP. By  using PcIRV, the middle airway 
pressure can be increased to improve 
oxygenation while lowering the PIP. 
PcIRV allows ventilation of  additional 
alveoli and improves functional residual 
capacity. This method for ventilation pro-
vides an initial insufflation time which 
quickly  attains the preset pressure which 
is then maintained with a decelerating 
flow pattern throughout the inspiratory 
phase. The prolonged inspiratory  time 
due to the inverse ratio leads to a more 
even distribution of  gas.  The improve-
ment in PaO2 was documented in blood 
gas determinations and transcutanoues 
saturation measurements. Conventional 
ventilation methods may  lead to lung 
damage including emphysema, interstitial 
fibrosis, obliterative bronchiolitis  and 
bronchopulmonary  dysplasia due to high 
levels of  PIP and PEEP. PcIRV may 
avoid the development of  such injuries to 
the lung by  allowing adequate oxygena-
tion and ventilation with a lower PIP and 
the absence of  or utilization of  a much 
reduced level of PEEP. 

In addition, the threat of  pneumothorax 
and subcutaneous emphysema is con-
stantly  present when utilizing high pres-
sures to ventilate noncompliant lungs. 
Our patients support the use and further 
study  of  PcIRV as an alternative ap-
proach to ventilatory  support in the diffi-
cult to oxygenate and ventilate premature 

patient.  It appears useful in patients who 
require high levels of  inspiratory  O2, 
PEEP and PIP while on conventional 
ventilation or high middle pressure on 
HFO. Although there seem to be many 
beneficial effects some negative side 
effects and dangers have to be men-
tioned. Because of  the non-physiological 
inspiration time there is a higher likeli-
hood of  gas trapping, which could lead to 
significant auto PEEP. This could reduce 
cardiac output and increase the risk of 
pneumothorax.15  In many  reports there is 
a higher need for sedation.  In our prema-
ture infants neither sedation was needed, 
nor did we see any  significant air trapping 
or other negative side effects. 

It  seems that in our setting we were able 
to combine the benefits of  pcIRV and of 
high frequency  positive pressure ventila-
tion. Further studies are needed to de-
scribe the possible beneficial role of  high 
frequency pcIRV in premature infants 
with respiratory failure. 

The institutional review board waived the 
need for approval.
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Case Objectives

• Appreciate the incidence and conse-
quences of PICC line breakage.

• Understand the risk factors for PICC 
line breakage.

• Understand the treatment options in 
case of PICC line breakage.

• Understand the measures to safely 
place a PICC line and prevent PICC line 
breakage.

• Appreciate the guidelines to reduce risk 
of complications from central venous 
catheters.

The Case 

Born at  27 weeks' gestation, a premature 
infant  had a standard,  silastic, 1.9 F per-
cutaneously  inserted central venous 
catheter (PICC) placed on day  two of  life 
for parenteral nutrition. The PICC was 
inserted under sterile conditions with 
placement verified by  X-ray. Initially, the 
infant  was on ventilator support and NPO 
due to feeding intolerance and necrotizing 
enterocolitis surveillance. Several at-
tempts were made to introduce feeds; 
however,  the infant continued to have 
large residuals and increased abdominal 
girth.

After 40 days of  parenteral therapy, the 
antecubital site and the upper arm be-
came red,  swollen, and tender to the 
touch. The neonatologist  opted to remove 
the catheter.  When the RN started to re-
move the PICC, it broke, leaving approxi-
mately 7 cm in the patient.

After several attempts to retrieve the re-
mainder of  the line,  with X-rays to check 
placement,  the infant was sent for surgical 
removal of  the catheter. Cultures taken via 
blood and PICC reported moderate growth 
of  Staphylococcus. The infant required an 
increased level of  care that included venti-
lator support, infusion of  blood products, 
and antibiotic treatment.

The Commentary
 
Venous access is of  critical importance in 
sick neonates. Patients in neonatal inten-
sive care units (NICUs) often require par-
enteral antibiotics for treatment of  sepsis or 
other infections, total parenteral nutrition 
(TPN),  and life support medications. In 
addition, neonates have large fluid losses 
because of  their relatively  large body  sur-
face area, which increases their need for 
reliable access to deliver hydration.1

Peripherally  inserted central catheters 
(PICCs) were introduced in 1975 as an 
alternative to tunneled central catheters 
(H ickman l ines) and por ts (e .g . , 
Portacaths).2 These catheters, which are 
made of  silicone, polyurethane, or polyeth-
ylene, are generally  inserted in the antecu-
bital fossa by  interventional radiologists or 
members of  a PICC team, often using ul-
trasonic or fluoroscopic guidance.

PICCs are being used with increasing fre-
quency  for several reasons, not only  in the 
NICU setting but also in the general inpa-
tient and outpatient pediatric  population. 
First, the increasing use is related to the 
availability  of  these devices, and the in-
creasing availability  of  specialized PICC 
teams to insert them. Second, PICCs have 
a lower risk of  complications than tunneled 
central venous lines.3,4 Third, the procedure 
is simpler to perform than insertion of  tun-
neled catheters and can be done rapidly, 
relatively  inexpensively, and with only  mild 
sedation or pain relief.

Turning specifically  to neonates, there are 
other reasons that  PICCs have become 
increasingly  attractive. The catheters are 
widely  available in sizes as small as 1.2 F, 
facilitating insertion in micropremies weigh-
ing less than 500 g to 700 g.5 Moreover, 
they  have been shown to reduce the length 
of  hospital stay  and can reduce the stress 
and suffering associated with frequent 
venipuncture in pediatric inpatients during 
a prolonged hospital stay.6

Notwithstanding all these attractive fea-
tures, PICCs can cause complications. 
These include injury  to vessels or organs 
during insertion, catheter migration or mal-
position with extravasation, infection, 
thromboembolism, catheter breakage (frac-
ture), and dysfunction.5 Several retrospec-
tive studies have tracked these complica-
tions in pediatric populations. One study  of 
120 inpatients' records found that PICCs 
were generally  placed to administer che-

motherapy, blood transfusions,  antibiotics, 
or parenteral nutrition. All inpatients re-
ceived fluoroscopic guided PICC (4 F 
single-lumen silicone rubber catheter) in-
sertions into distal superior vena cava via 
the antecubital region of  the forearm. The 
study  found that the most common compli-
cations were wound oozing, phlebitis, oc-
clusion, infection, and leaking.7

A second study  was a retrospective review 
of  PICC-related complications in 53 pediat-
r ic patients with various types of 
malignancies.8 In this population, PICCs 
were used to administer fluid, parenteral 
nutrition, anticancer agents, antibiotics, and 
blood products and also for the through-line 
blood sampling. PICCs were successfully 
placed in 109 of  112 attempts (97.3%) in 53 
patients, and they  were followed for a total 
of  11,797 catheter days. Fifty-five PICCs 
(50.5%) were removed as a result of  PICC-
related complications, yielding a complica-
tion rate of  4.66 per 1000 catheter days. 
The most common reasons for catheter 
removal were occlusion (n=18), breakage/
leakage (n=15), and infection (n=10). Be-
cause more than 70% of  such complica-
tions occurred more than 30 days after 
placement,  the authors concluded that 
longer-term placement of  PICCs may  be 
r e l a t e d t o a n i n c r e a s e d r i s k o f 
complications.8

The case presented here describes a rela-
tively  rare PICC complication: breakage 
that occurs while the PICC is in the intra-
vascular space.

Only  one study  in the literature examines 
the complication of  PICC breakage in suffi-
cient detail to analyze possible risk factors 
and review outcomes. A retrospective study 
examined the records of  PICC insertions in 
a single tertiary  care pediatric hospital over 
a 6-year period.9 Among approximately 
1650 PICCs, the most common complica-
tions were mechanical and accidental fail-
ures of  the catheter (leaks, accidental re-
moval,  migration of  the tip, fracture, and 
embolization), PICC-related infections,  
occlusion of  the PICC (chemical, mechani-
cal, or thrombotic), venous or right  atrial 
perforation, arrhythmias, and venous stasis 
causing phlebitis. In this study, 11 children 
were identified with a fractured PICC line, 
an incidence of  6.7 per 1000 PICCS. All 
fractured lines were 3 F or 4 F in size and 
were inserted in the upper extremities; 75% 
of  control patients had the same type of 
PICCs placed. Patient characteristics did 
not reveal any  specific risk factors for intra-
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vascular PICC fracture, nor were catheter size, insertion site, and 
specific medications infused through the line significant predictors 
of fracture.9

On the other hand, catheter fractures were more common in older 
lines and when there was evidence of  another complication with 
the line (blockage of  the line, leaking at the insertion site, or history 
of  difficulty  flushing the line with heparin).  The median time from 
insertion to discovery  of  the PICC fracture was 93 days, consistent 
with the hypothesis that catheter fatigue plays a role in breakage. 
Only  two catheters fractured less than 2 months after insertion. All 
catheters were fractured at or near the entrance site. Together, 
these data support the hypothesis that catheter fatigue and stress 
play  a role in breakage. The investigators speculate that mechani-
cal manipulation (particularly  rotational torque or twisting of  the 
catheter) may  be more likely  to promote fatigue and breakage than 
linear bending, and that flushing blocked lines under high pressure 
(using too much manual force or using small syringes) may  also 
contribute to breakage.

The complication of  PICC breakage may  be discovered in a variety 
of  ways. In four cases each, the fracture was identified by  chest 
roentgenography  or on fluoroscopy  before contrast injection. Two 
fractured lines were discovered at the time of  line removal; the re-
maining case was identified during cardiac catheterization for myo-
cardial biopsy.

In all cases, the embolized line fragment was successfully  retrieved 
by  percutaneously  inserted catheters and snares. Although no ma-
jor complications arose from the fractured catheters in the case 
series,9 the transvenous removal of  a PICC fragment from the cir-
culation may  be challenging, especially  in neonates born prema-
turely  or with very  low birth weight. The child described in the pre-
sent case required surgery for removal of the PICC fragment.

The most commonly  used nonsurgical method of  PICC fragment 
removal is  snaring the line and pulling it into a sheath that  is then 
pulled out of  the body. This is most often accomplished under direct 
visualization by  an interventional radiologist. The migration of  the 
embolized fragment usually  does not lead to hemodynamic instabil-
ity, even when it enters the heart  or lungs. The size and weight of 
the child present several challenges to successful PICC fragment 
removal. The challenges with preterm interventions include those 
related to access, maintenance of  homeostasis (hypothermia,  hy-
poglycemia) during the procedure, and negotiating the curves 
within the vascular structures.10,11

What can we learn about this unusual complication from this case? 
When using PICCs in neonates, the small size of  the line (1.9 F 
[0.64 mm] in this case) can make it difficult to prevent kinks and 
other damage. The fact that the site underwent repeated sterile 
dressings and had been in place for more than a month might have 
led to its fragility.  The catheter's small size and intravascular loca-
tion would also facilitate fibrin binding,  keeping it secure in the ves-
sel and making it more likely  to break on removal. Another factor 

was the use of  a small syringe for flushing. According to the case 
reporter, after this case was reviewed, the hospital mandated that a 
syringe with a volume greater than 5 mL be used when flushing the 
line. Chow and colleagues have hypothesized that the use of  small 
syringes (5 mL or less) could lead to increased force on catheter 
walls and higher risk of fractures.9

Because PICC breakage is so unusual, it is difficult to formulate a 
set of  evidence-based recommendations to prevent the complica-
tion. Nevertheless, based on the experience in the literature, some 
recommendations can be made (Table). It  seems prudent to avoid 
flushing catheters  under high pressure or using small syringes.  
Although PICC line duration is clearly  a risk factor for breakage, 
routine removal and reinsertion also carry  risks and costs and can-
not be recommended at this time. Catheter tips should be in the 
superior vena cava (having the tip in a large-lumen vessel may  
decrease the risk of  local complications); this position should be 
monitored frequently  by  radiographs or ultrasound.12,13 PICCs 
should be removed as soon as the indication for them is no longer 
present. Some investigators have called for the development of  a 
new material or surface coating on the PICC line to prevent fibrin 
adherence.7

Health care professionals and parents responsible for maintaining 
PICCs (since many patients go home with these lines,  where they 
are cared for by  patients and families) should be informed about 
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Table. Guidelines to reduce risk of complications from
 central venous catheters.

• Use strict aseptic precautions for insertion and maintenance 
of the catheter, including dressing changes, tubing connec-
tions, and medication administration.

• Ensure that blood can be aspirated freely into the catheter 
when it is inserted before it is taped into position. Confirm the 
location of the catheter tip radiographically (using radio-
opaque contrast if necessary) on initial insertion. Repeat 
radiographs if there is any question of catheter movement or 
malfunction. Scrutinize radiographs obtained for any reason 
for appropriate catheter position.

• The tip of the central venous catheter (CVC) should be just 
above the superior vena cava/right atrium junction for inser-
tions from the upper extremity and at the IVC/right atrium 
junction for insertions from the lower extremity or the umbili-
cal venous catheter.

• Inspect the insertion site daily. Transparent dressings should 
be changed every 7 days except when the risk of dislodging 
the catheter outweighs the benefit of changing the dressing. 
Replace all damp, loose, or soiled dressings.

• Add 0.5 to 1.0 mL of heparin per mL of intravenous fluids 
being infused.

• Remove catheter as soon as medically feasible if it is ob-
structed or if there is evidence of thrombosis or infection.
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the possibility  of  PICC breakage during 
the informed consent process, and should 
be educated about the phenomenon of 
PICC fracture and the signs to watch for: 
difficulty  flushing or withdrawing from the 
line and leaking at the site of  insertion. 
Such problems should be promptly  inves-
tigated, because PICC complications are 
potentially  life-threatening. A chest roent-
genogram, including a view of  the arm 
with the insertion site, should be per-
formed initially, followed by  fluoroscopy  if 
the catheter appears intact. In addition, 
caregivers should be warned against 
flushing with small-volume syringes.9

“Take-Home” Points

For a variety  of  reasons, use of  PICCs has 
become increasingly  prevalent, including 
in pediatric inpatients.

PICC complications include: injury  to other 
vessels  or organs during insertion, cathe-
ter migration or malposition with extra-
vasation from the malpositioned catheter, 
infection, thromboembolism, catheter 
breakage, and dysfunction.

Over the course of  a case series of  1650 
PICCs, fracture and embolization occurred 
at an incidence of 6.7 in 1000 PICCs.9

Duration of  placement  and a line compli-
cation (blockage of  the line or leaking at 
the insertion site) are associated with 
PICC fractures.

Caregivers should be warned against 
flushing PICCs with small-volume syringes 
or with too much pressure.

Faculty Disclosure: Dr. Dimov has de-
clared that  neither he, nor any immediate 
member of his family, has a financial ar-
rangement  or other relationship with the 
manufacturers of any commercial prod-
ucts discussed in this continuing medical 
education activity. In addition, the com-

mentary does not include information re-
garding investigational or off-label use of 
pharmaceutical products or medical de-
vices.
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Researchers Identify the Gene 
Responsible for a Rare Form of 
Congenital Anemia

A May  electronic edition of  the journal Na-
ture Genetics reports the discovery  of  a new 
gene responsible for congenital sideroblastic 
anemia, a rare disease, mainly  character-
ized by  the presence of  ringed sideroblasts 
in the patients' bone marrow. This Genome 
Canada project, co-directed by  Dr. Mark 
Samuels, an investigator with the Sainte-
Justine University  Hospital Research Center 
and a professor at the Université de Mon-
tréal Department of  Medicine, is being con-
ducted under the Atlantic Medical Genetics 
and Genomics Initiative (AMGGI).

The clinical research team identified three 
families from Canada's Maritime provinces, 
each with a child suffering from this  dis-
ease. Even though these families were not 
related officially, it seemed very  likely  that it 
was possible to establish a genealogical link 
uniting them generations ago and that they 
exhibited what is called a founder effect.

Thanks to the new technologies developed 
by  the Human Genome Project, the AM-
GGI's molecular analysis team succeeded 
in delimiting a genomic region likely  to con-
tain the gene responsible for congenital 
sideroblastic anemia in these families.

The direct resequencing of  this gene made 
it possible to identify  a causal mutation in a 
gene to which no physiological role could 
have been attributed. Subsequently, in col-
laboration with researchers in the United 
States, the team identified 10 additional 
causal mutations of  this gene in other un-
explained cases of  congenital sideroblastic 
anemia. In collaboration with the laboratory 
of  Dr. Louis Saint-Amant of  the Université 
de Montréal's Department of  Pathology, the 
research team showed a direct  role of  the 
gene in hemoglobin synthesis in zebra fish.

The gene identified is part of  a gene family 
involved in the transport  of  nutrients  to and 
from the mitochondria, the power plant of 

the cells. Some mutations of  other mem-
bers of  this gene family  cause distinct ge-
netic diseases in humans, but this is the 
first  disease of  this type associated with the 
SLC25A38 gene.

The identification of  the causal gene can 
now offer patients and their family  mem-
bers direct molecular confirmation of  their 
condition, allowing them to know whether 
they  are sufferers or asymptomatic carriers 
of  the disease. More generally, this discov-
ery  shows that even well-known scientific 
processes, such as hemoglobin biosynthe-
sis, still have surprises in store.

About the Sainte-Justine University           
H o s p i t a l R e s e a r c h C e n t e r : 
www.recherche-sainte-justine.qc.ca/en/ 
About the Université de Montréal: 
www.umontreal.ca/english/index.htm

MedImmune Presents New Data        
Demonstrating Increased Risk for  
Medically Attended RSV in                   
Late-Preterm Infants

MedImmune has announced results from a 
recent study  it sponsored, performed by  the 
Kaiser Permanente Division of  Research in 
Oakland, CA, assessing risk factors for 
respiratory  syncytial virus (RSV) infection 
requiring medical treatment in infants born 
at 33 weeks gestational age [GA] or later. 
The analysis suggested that even mild 
prematurity  (e.g.,  babies born 33-36 weeks 
GA) is associated with increased risk of 
medically  attended RSV infection, and that 
this risk is higher among infants exposed to 
supplemental oxygen or assisted ventila-
tion during the neonatal period. These find-
ings were presented at the 2009 Pediatric 
Academic Societies  (PAS) Annual Meeting 
in Baltimore, Maryland by  Dr. Gabriel J. 
Escobar.

RSV is  a leading cause of  viral respiratory 
infection among preterm infants. Although 
prematurity  is a known risk factor for severe 
RSV infection, there is little information 

available on risk factors among moderately 
(rather than extremely) premature babies.

“The health risks associated with late-
preterm birth may  be overlooked or misun-
derstood because these babies often ap-
pear as healthy  as full-term infants. This 
study  contributes to the growing evidence 
that,  late-preterm infants face greater mor-
bidity  and healthcare costs up to at least 
one year after birth,” noted Parthiv  Ma-
hadevia, MD, Senior Director, Health Out-
comes and Pharmacoeconomics, MedIm-
mune. “In particular, babies born between 
33 and 36 weeks GA have under-
developed respiratory  and immune systems, 
putting them at heightened risk for severe 
RSV disease.” Doctors,  parents, and the 
health care system should be aware of 
these babies’ specialized health needs

This study  sought to quantify  the relation-
ships between neonatal characteristics and 
the occurrence of  RSV infection requiring 
medical attention in the first year of life.

The study  consisted of  117,060 babies 
born at 33 weeks gestation or later, who 
were discharged from six hospitals be-
tween January  1, 1996, and December 31, 
2002. The neonatal characteristics evalu-
ated included GA, infant sex,  “small for GA” 
status, oxygen exposure variables, and 
hospital discharge during the RSV season.

The authors noted that further research is 
needed to determine whether strategies to 
prevent or mitigate RSV infection are 
needed in late-preterm infants.

For more information, visit  MedImmune at 
www.medimmune.com. 

Preclinical Work Shows How One Gene 
Causes Severe Mental Retardation

Researchers at Duke University  Medical 
Center and the University  of  North Carolina 
have discovered in mice how a single dis-
rupted gene can cause a form of  severe 
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mental retardation known as Angelman 
Syndrome.

In a study  published in the journal Nature 
Neuroscience, they  found that the gene, 
UBE3A, is needed so that  neurons in the 
brain can form and adjust their connec-
tions to other neurons for storing sensory 
information.  They  also made a promising 
discovery: When the mice were deprived 
of  sensory  stimulation, the brain connec-
tions could be recovered, a finding that  
indicated a pharmaceutical or behavioral 
treatment might be possible in the future.

The scientists undertook this project be-
cause of  the developmental-onset period 
seen in Angelman Syndrome, typically 
when children are between one and two 
years old. It is during this time in humans 
that the cortex, the sheet of  convoluted 
folds at the surface of  the brain, undergoes 
profound rearrangements driven by  sen-
sory  experiences – the experience of  see-
ing reorganizes the visual cortex, for ex-
ample, during the same time period when 
the deficits are becoming obvious in An-
gelman Syndrome, part of  the autism 
spectrum of disorders.

"We wanted to look at an animal model to 
learn if  this experience-dependent reor-
ganization of  the cortex was abnormal in 
animals that were missing the gene," said 
Michael Ehlers, MD, PhD, a Duke Profes-
sor of  Neurobiology  and co-senior author 
of  the study. "We looked at the visual cor-
tex, because in this well-studied model,  we 
could precisely  control the sensory  stimu-
lus and study  the mice in the light or the 
dark. We speculated that similar deficits 
may  be happening in areas of  the cortex 
that are important  for language, cognition 
and emotion, all of  which are quite abnor-
mal in Angelman Syndrome patients."

The authors found that brains cells in An-
gelman Syndrome mice lacked the ability 
to appropriately  strengthen or weaken in 
the cortex, an area of  the brain important 
for cognitive abilities. Angelman Syndrome 
is one among a small family  of  single 
gene, autism-related, neurodevelopmental 
disorders. Children with the condition ap-
pear to respond normally  to stimuli during 
their first year, but around 12-18 months, 
they  start missing milestones of  cognitive 
development and language, typically  learn-
ing only 2-3 words over their lifetime.

"When we have experiences, connections 
between brain cells are modified so that 
we can learn," said Ben Philpot, PhD, a 
University  of  North Carolina Professor in 
Cell and Molecular Physiology  and co-
senior author of  the study. "By  strengthen-
ing and weakening appropriate connec-

tions between brain cells, a process 
termed synaptic plasticity, we are able to 
constantly  learn and adapt to an ever-
changing environment."

"It  is difficult to study  how experiences lead 
to changes in the brain in models of  mental 
retardation," said Koji Yashiro,  PhD, a for-
mer University  of  North Carolina graduate 
student and lead author of  the study. "In-
stead of  studying a complex learning 
model, we studied how connections be-
tween brain cells change in visual areas of 
mice exposed to light or kept in darkness. 
This approach revealed that  brain cells in 
normal mice can modify  their connections 
in response to changes in visual experi-
ences,  while the brain cells  in Angelman 
Syndrome mice could not."

The inability  of  brain cells to encode infor-
mation from experiences in the Angelman 
Syndrome model suggested that this is the 
basis for the profound learning difficulties 
in these patients.

The scientists didn't expect to find that the 
plasticity  of  the cellular connections could 
be restored in visual areas of  the brain 
after brief periods of visual deprivation.

"By  showing that brain plasticity  can be 
restored in Angelman Syndrome model 
mice, our findings suggest that brain cells 
in Angelman Syndrome patients maintain a 
latent ability  to express plasticity. We are 
now collaborating to find a way  to tap into 
this latent plasticity, as this could offer a 
treatment, or even a cure, for Angelman 
Syndrome," Philpot said.

Ehlers, who is also a Howard Hughes 
Medical Investigator, said that perhaps 
some of  these developmental brain disor-
ders are a form of  social and cognitive blind-
ness. In a condition known as amblyopia, or 
cortical blindness, the eye can function nor-
mally, but past  a critical period, the brain 
cannot process the sensory input correctly.

"We think that children with Angelman 
Syndrome may  have a condition in which 
sensory  experience dampens down plas-
ticity  and affects learning," Ehlers said. 
"One important aspect of  our findings is 
that sensory  manipulations recovered plas-
ticity, suggesting that  the underlying sub-
strates for plasticity  are intact in mice. If 
the same thing holds true for the human 
disease, there may  be a chance to im-
prove brain function."

This work was supported by  grants from 
the National Institutes of  Health, the How-
ard Hughes Medical Institute, the Angel-
man Syndrome Foundation, and the Si-
mons Foundation. 
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