
Introduction

Infants born prematurely  at the threshold of  viabil-
ity  (22 to 26 weeks gestational age) continue to 
present complex and unique medical, social and 
ethical problems. Preterm birth is defined as de-
livery  occurring before 37 completed weeks of 
gestation and currently  represents about 13% of 
all live births in the United States.1  The rate of  all 
preterm birth in the United States is increasing, 
as is the number of  preterm infants born at the 
threshold of  viability.  Preterm infants designated 
as “extremely” low gestational age (ELGA), typi-
cally  born at <1000 grams, represent only  0.7% 
of  all premature deliveries.2 Despite their small 
numbers, these patients account for a substantial 
portion of  perinatal mortality  and morbidity.3 With 
advances in perinatal care, the survival of  ELGA 
increased from the 1980’s  to 2000.4 However,  
recent evidence suggests that over the last dec-

ade there has been little subsequent improve-
ment in the survival rates for this patient popula-
tion, particularly  those born weighing less than 
750 grams.5, 6  It  should be kept in mind that sur-
vival numbers pertain to a population,  and these 
numbers indicate that there is a great deal of  
uncertainty  in predicting either the survival or the 
eventual outcome of  any  given baby. Therefore, 
the care of  any  given baby  born at the threshold 
of  viability  must be tailored to meet the needs of 
the baby, the family, the health-care team, and 
society.7  It is imperative then that the health-care 
professionals involved in the care of  these highly 
vulnerable infants are aware of  the data, both 
published and local, in order to consider the 
chances of  each baby  while engaging in a mean-
ingful relationship with the family.

Inconsistency  in the clinical approach, both within 
and across institutions, as well as the highly  vari-
able attitudes of  healthcare providers toward 
infants born at  the threshold of  viability  likely  con-
tributes to recent survival trends.8  Adult and pe-
diatric studies have consistently  shown that  the 
implementation of  structured, evidence-based 
guidelines results in improved patient outcomes.  
For instance, the use of  practice guidelines in the 
care of  adult patients with stroke and congestive 
heart failure has been shown to improve survival 
and decrease morbidity  rates.9,10 In pediatrics, 
the use of  guidelines in the care of  patients with 
asthma has decreased short  and long-term mor-
bidities,  decreased hospitalizations for asthma 
related complications, and improved survival.11,12   
On the other hand, there is little solid evidence on 
which to formulate standardized guidelines for 
ELGA infants.  This uncertainty  has led to highly 
variable practice patterns between healthcare 
providers and likely  contributes to worse clinical 
outcomes.13 Thus, we identified that a reason-
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able, unified, inter-disciplinary  approach to the 
family-centered care of  these infants was 
needed.  In order to address this critical need, 
a multidisciplinary  committee (the Small Baby 
Committee) consisting of  physicians, neonatal 
nurse practitioners, nurses, respiratory  thera-
pists,  nutritionists, pharmacists, occupational 
and physical therapists was formed to develop 
guidelines to cover the routine,  daily  care of  the 
<27 week infant. Although we took the ap-
proach that creating these guidelines (Small 
Baby Guidelines or SBG) based on available 
evidence would be a priority, we realized that 
for many  of  our neonatal care practices there is 
a lack of  quality  evidence to make strong rec-
ommendations. Thus, our primary  goal was to 
eliminate as much inconsistency  and variability 
in practice pattern as possible in the care of 
this very vulnerable population.  
   
General Implementation of Small Baby 
Guidelines (SBG) at our Institution

The NICU at Nationwide Children’s  Hospital 
(NCH) is an all-referral Level 3C Unit. There 
are over 40 neonatologists divided between 
three practice groups, as well as over 150 
nurses, 25 respiratory  therapists, and a large 
number of  ancillary  neonatal professionals  
including nutritionists, OT,  PT, social workers, 
discharge planners, pharmacists, etc. that pro-
vide the daily  care for the infants in the NICU. 
Given the large number of  healthcare workers, 
it was clear that the clinical approach for in-
fants at the threshold of  viability  (22–26 weeks) 
was inconsistent, often leading to variable, and 
sometimes contradictory, messages to parents 
and families. Given that a recent study  showed 
that the incidence of  intraventricular hemor-
rhage (IVH) can be reduced by  developing a 
standardized approach to the care of  ELGA 
infants, we felt that  more unified agreement in 
care practices at out institution would translate 
into improved outcomes for these ELGA 
patients.14 We began by  developing a set of 
SBG that covered the 22–26 weeker admitted 
during the critical first week of  life (SBG I). 
Once the SBG I were fully  implemented we 
developed guidelines for the care of  these 
ELGA infants during the 2nd to 4th weeks of 
life (SBG II).  Once SBG II was fully  imple-
mented we developed guidelines for the care 
of  <27 weekers from day  of  life 29 to discharge 
from the NICU (SBG III).  The entire implemen-
tation of  all 3 SBG took  about 5 years. We 
would like to emphasis that  the optimal man-
agement strategies for many  of  the complica-
tions of  preterm infants remains unknown.2 
Here, we discuss our management strategy, as 
outlined in the SBG, to reduce the morbidity 
associated with three commonly  seen compli-
cations of  ELGA infants: bronchopulmonary 
dysplasia (BPD),  intraventricular hemorrhage 
(IVH), and necrotizing enterocolitis (NEC). 
Since these complications are strongly  associ-
ated with later neurodevelopmental disability 
and mortality,  we felt that implementation of  the 
SBG should decrease their number and sever-
ity  and positively  impact survival rates. Indeed, 

we designed data collection and review as an 
integral part of  the SBG, such that if  outcomes 
were not improved, or if  portions of  the guide-
lines provided to be impractical or impossible 
to implement, the guidelines could be revised. 
In what follows regarding our SBG, we provide 
what evidence is available to support our cur-
rent management. We will emphasis again 
though that in the absence of  evidence, de-
creasing variability  and inconsistency  remains 
a primary  purpose of  these guidelines. Thus, 
for the time being until new evidence becomes 
available, the primary  purpose for the majority 
of  these guidelines is to decrease variability 
and thereby increase safety  and quality  of  care 
for the infant born at the threshold of viability.

Evaluation of the Impact of SBG’s on         
Neonatal Outcomes

In an effort  to evaluate the potential impact of 
the SBG’s on morbidity  and mortality, we com-
pared neonatal outcomes (BPD, IVH, NEC) 
and survival rates of  infants born <27 weeks 
before and after implementation of  the SBG I.  
To that end, we retrospectively  collected data 
on infants <27 weeks that were admitted to our 
NICU between November 1st  , 2003 and Oc-
tober 31st, 2004 prior to  the SBG I (compari-
son) and compared that to data gathered pro-
spectively  on all infants <27 weeks cared for 
under SBGI from November 1st, 2004 to Oc-
tober 31st, 2005 (SBG I).    

Strategies in SBG’s to Potentially Reduce 
the Incidence of BPD 

Bronchopulmonary  dysplasia (BPD) is a main 
cause of  chronic respiratory  illness in ELBW 
infants.15  Neonates with birthweights <1250 
grams account for 97% of  the cases of  BPD.16  

The disorder is defined as a supplemental 
oxygen requirement at 28 days of  age and 
then classified as mild, moderate,  or severe 
depending on the level of  oxygen requirement 
at 36 weeks post-conceptual age.17 The 
pathogenesis of  BPD is complex and multi-
factorial, with the prevention of  preterm birth 
the only  definitive intervention shown to de-
crease the incidence of  the disorder.18  Given 
the lack of  data to support the superiority  of 
one ventilator strategy  over another, the guide-
lines strongly  suggested limiting mechanical 
ventilation to as short a time as feasible.  SBG I 
strongly  suggested extubation to nasal con-
stant positive airway  pressure (nCPAP) within 
the first 7 days of life.

There is evidence in the form of  a multi-center 
trial of  over 2,000 preterm infants that reported 
that caffeine decreases the incidence of  BPD 
as defined by  supplemental oxygen require-
ment at 36 weeks post-conceptual age.19  The 
authors suggest that the beneficial effect of  
caffeine on BPD rates likely  is due to shorter 
exposure to mechanical ventilation in the caf-
feine group. In addition, caffeine was also 
shown in this study  group to decrease the 
combined end-point of  death or survival with 
neurodevelopmental disability, as well as re-
ducing the incidence of  cerebral palsy.20  Thus, 
based on these data the SBG calls for caffeine 
administration to begin on admission to the 
NICU. Given that most neonatal respirators 
employ  patient-triggered ventilation increasing 
a patient’s respiratory  drive may  be beneficial 
even during mechanical ventilation.  

In general, studies have shown that premature 
infants need careful fluid restriction to meet 
physiological needs without causing 
dehydration.21 Excessive intravenous fluid 
administration has been shown to increase the 
risk for a number of  significant morbidities,  
including BPD.22 Judicious fluid restriction can 
be achieved by  avoiding insensible water 
losses through maintenance in a high humidity 
environment.23, 24 We advocate 80% humidity 
in the first 3 days of  life and then 60% humidity 
from days 4-14.25  We found greatly  increased 
adherence to appropriate humidity  levels fol-
lowing implementation of  SBG. With strict nurs-
ing policies to maintain these humidity  levels, 
our total fluid goal on admission in the first 
week of life is between 100-120 ml/kg/day.

Supplementation with Vitamin A has also been 
found to reduce the need for oxygen use 
among survivors at 36 weeks corrected gesta-
tional age and the combined endpoint of  death 
or oxygen requirement at 28 days in ELBW 
patients.26 Although the mechanisms for the 
beneficial effects of  Vitamin A have not been 
fully  elucidated, improved lung healing, re-
duced susceptibility  to infection, and increased 
alveolar number may  contribute.27  Importantly, 
no studies to date have shown clinical or bio-
chemical evidence of  Vitamin A toxicity  follow-
ing supplementation.  Thus, our current guide-
line is that any  patient who is admitted at      
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<96 hours of  age and was born at <1001 
grams receives 5,000 IU of  Vitamin A three 
times a week for a total of 12 doses.

Following the implementation of  the SBG I 
emphasizing the use of  caffeine, vitamin A, and 
judicious fluid restriction in the first week of  life, 
we found a trend (p = 0.054) toward a de-
crease in days on mechanical ventilation and 
discharge on oxygen (p = 0.076).  Importantly, 
although the incidence of  overall BPD was not 
different between the two groups, there was a 
significant reduction in the incidence of  BPD 
among ELGA survivors following implementa-
tion of  the SBG I compared to the comparison 
group (Figure 1). We recognize that the inci-
dence of  BPD in this population appears rela-
tively  high, however our population only  in-
cludes those infants born at <27 weeks gesta-
tional age and about  one-third of  our infants 
were born between 22-24 weeks gestational 
age.  

Neurodevelopment 

Intraventricular hemorrhage (IVH) is an impor-
tant cause of  brain injury  in the preterm infant  
and IVH is  associated with significant short and 
long-term morbidities.28  Long-term neurocog-
nitive outcomes are influenced by  the severity 
of  IVH (Grades 1–4), with the most  severe 
hemorrhages increasing the risk for 
impairments.29 The risk for IVH is inversely  
related to gestational age and weight, with 
estimates of  the incidence of  severe IVH 
(Grade 3 or 4) in ELGA between 10-46%.30   
We assessed IVH by  head ultrasound read 
and graded by  radiology  and used the head 
ultrasound with the most severe IVH.  Below, 
we discuss strategies in the SBG to decrease 
the incidence of IVH in our ELGA infants.  

A recent meta-analysis showed that  prophylac-
tic indomethacin reduces the incidence of 
symptomatic patent ductus arteriosus (PDA), 

PDA ligation, and the rate of  severe IVH 
(Grade 3 and 4).31 The meta-analysis found no 
evidence of  an effect on mortality  or on the 
composite outcome of  death or severe neuro-
developmental outcome.31 However, given the 
current uncertainty  of  how to approach the 
PDA in the ELGA patient, and the suggestion 
that PDA ligation may  increase the incidence of 
BPD and adverse neurodevelopmental out-
comes,32,33 and considering that prophylactic 
indomethacin is relatively  well-tolerated in this 
population, we have included prophylactic in-
domethacin therapy  in the SBG and  we give 
indomethacin 0.1mg/kg  every  24 hours for the 
first 3 days of life.  

Unrecognized or inadequately  treated pain in 
the neonatal population increases the risk for 
adverse short and long-term neurodevelop-
mental outcomes.34 To that end, evidence sug-
gests that infants in the NICU are exposed to 
10-15 painful procedures per day, and that 
most of  the painful procedures are not 
treated.35 On the other hand, the routine use of 
opiates in the NICU has unwanted effects on 
important  developmental trajectories.36 More 
recent evidence suggests that the selective 
use of  opiates for procedural and chronic pain  
is most  efficacious.37  The SBG include guide-
lines for routine pain control and post-
procedural pain. Indeed, the SBG state that the 
most effective way  of  reducing minor proce-
dural pain is to reduce the number of  proce-
dures performed, including limiting cares to 
every  6 hours, decreasing blood draws, and 
suctioning only  when clinically  indicated. In 
addition, the SBG emphasize the importance 
of  non-pharmacological measures for pain 
prevention, including the use of  oral sucrose, 
non-nutritive sucking, swaddling, and kangaroo 
care.38,39     

The overall incidence of  IVH (Grade I through 
IV) was not different before or after implemen-
tation of  SBG I.  However, there was a signifi-
cant increase in survival without severe IVH 
(Grade 3 or 4) following the implementation of 
the SBG I (Figure 2).  The neurodevelopmental 
outcomes at 18 months were better in the SBG 
I group than in the comparison group. In 20 
patients from the comparison group and 22 
patients from SBG I data who had 18 month 
Bayley  exam data available, (the mean age for 
the comparison group was 20.0 ± 2.5 months 
and for the SBG I  group 18.2 ± 4.4 months), as 
expected the comparison group had more            
(p = 0.02) IVH (76%) than did the SBG I group 
(48%).  The Bayley  results for MDI and PDI are 
shown in Figure 3 and demonstrate a signifi-
cantly  better score in the SBG I patients than in 
the comparison patients.    

Necrotizing Enterocolitis

Necrotizing enterocolitis (NEC) is the most 
common gastrointestinal emergency  in the 
preterm infant.40 The incidence of  NEC is in-
versely  related to gestational age and has 
been shown to account for 15%  of  all deaths 

after the first week of  life for infants weighing 
1500 grams or less at birth.41 Despite con-
certed efforts to recognize the disorder early  in 
its progression, NEC accounts for substantial 
long-term morbidities and mortality  in preterm 
infants, particularly  in ELGA populations.42 
Necrotizing enterocolitis (NEC) was diagnosed 
clinically  and radiographically  using Bell’s 
criteria.43,44

Feeding mom’s own breast milk to her baby 
has consistently  been shown to reduce the 
incidence of  NEC.45 Indeed, it  has been shown 
that extremely  premature infants who are fed 
their mother’s own breast  milk  during their 
NICU stay  have improved neurodevelopmental 
outcomes at 18 months of  age, an improve-
ment that  persists at 30 months of  age.46,47 In 
addition, there is evidence showing that provid-
ing small quantities of  human milk instead of 
only  total parental nutrition (TPN) decrease the 
time to achieve full enteral feeds and length of 
hospitalization, without increasing the risk for 
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SBG I (grey bars) groups. * SBG I different 
from comparison, p<0.05.
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NEC.48,49 In the SBG, enteral feedings with 
unfortified human milk  are started in the first 
days after birth, and no later than day  of  life 3, 
to prime the premature gastrointestinal tract 
unless there exists a contraindication to using 
the GI tract.  The SBG strongly  advocate using 
mom’s own breast milk for feedings these in-
fants.   In cases where mom’s own milk is un-
available then the SBG suggests utilizing do-
nor breast milk.50 Furthermore, the SBG 
strongly  supports using mom’s own milk 
throughout the hospitalization. Fortification is 
added to the breast  milk to provide necessary 
proteins,  vitamins and calories to these grow-
ing ELGA infants. Thus, early  trophic feeds, 
mom’s own milk and judicious advancement 
are key  to safe feeding of  the ELGA infant,  
Table 1 is the SBG feeding advancement 
algorithm.51,52

This table is used in conjunction with our 
feeding intolerance algorithm to determine 
when feeds are advanced, held or stopped. 
Our feeding intolerance algorithm defines 
feeding intolerance, when feeding intolerance 
is present the physical exam is the first break-
point.  If  the physical exam is abnormal, then 
an abdominal X-ray  is the next break-point, 
and if  an abnormal laboratory  work-up and 
treatment would depend on the X-ray 
findings.51,52 Although our numbers are small, 
the incidence of  NEC following implementa-
tion of  the SBG I tended to be lower than in 
the comparison group (Figure 4).   Our inci-
dence of  NEC is also relatively  high in this 
ELGA population, but our NICU is the only 
NICU with pediatric  surgery  and thus services 
all level 2 and 3 NICUs in Central Ohio.

Overall Survival Data

Given the incremental implementation of  our 
SBG I, II  and III,  there were ELGA patients 
admitted prior to the implementation of  SBG III 
that were not eligible for the on-going SBG in 
the NICU at the time of  admission.  We com-
pared outcomes of  those <27 weekers admit-
ted who were cared for using the SBG and 
those <27 weekers who were not eligible for 
the SBG at time of  admission (i.e. admitted 
after day  of  life 7 prior to implementation of 
SBG II).  There were 98 <27 week infants ad-
mitted during either SBG I or II that did not 
qualify  for the on-going SBG, and 189 admitted 
that were cared for using the SBG.  The mean 
gestational age was 24.8 ± 1.1 and 24.7 ± 1.1 

weeks gestation, respectively. The data 
showed an improvement in survival in those 
infants cared for using the SBG (83% for the 
SBG patients versus 72%, p<0.05).  

Conclusions

We have shown that implementing a standard-
ized guideline for the care of  the infant born at 
the threshold of  viability  reduces the incidence 
of  short-term morbidities and improves patient 
outcomes. We speculate that the unified ap-
proach, particularly  for the routine daily  care of 
these infants, that is outlined in the SBG have 
resulted in a more cohesive culture regarding 
the delivery  of  neonatal intensive care to this 
patient population.  We have now gone on to 
develop a dedicated pod within our NICU for 
the ELGA patients. The pod is staffed by 
nurses and RTs that have agreed to follow the 
SBG in providing patient care. We currently 
make weekly  small baby  rounds to monitor 
adherence with the SBG and to highlight  the 
importance of  family-centered, developmen-
tally  appropriate care for these infants. Given 
the lack of  evidence for the majority  of  our 
guidelines, the documented benefits to the 
patients are most likely  not due to what these 
SBG dictate (i.e., particular interventions, 
medications, fluids, etc.), but rather from em-
bracing a standardized approach to these pa-
tients.  This uniform approach leads to a con-
sistent  attitude toward these patients. We 
strongly  suggest that institutions, particularly 
large institutions like ours,  adopt a unified and 
cohesive strategy  when dealing with these 
patients. Indeed, it would benefit these patients 
for neonatal healthcare providers to come to-
gether to design and implement national guide-
lines for the care of  the infant born at the 
threshold of  viability. This might be best  done 
through existing national organizations.  Fur-
thermore,  it is now imperative that the field of 
neonatology  designs and implements the clini-
cal studies that will provide the evidence to 
base national guidelines on so that  we can 
further improve the outcomes of  these highly 
vulnerable patients.  These are the steps that 
will be needed to further impact the survival 
and ultimate neurodevelopmental outcomes of 
the infant born at the threshold of viability.  
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Neonatologists are good at multitasking when it  comes to neonatal 
care, but not with smart phone mobile technology, I suppose. Their 
lifestyle seems to be 'not on the run' as much as others.

A smart phone is a mobile phone that offers a more advanced com-
puting ability  and connectivity than the contemporary, basic-feature 
phones as used in the past.  Like PDA's, smart phones can be used 
for personal education and enhance a person's academic life. 
Smart phones seem to carry  an endless database in your hand that 
can be used bedside and anywhere on the move. Smart phone 

'apps' (applications) can be filled with a wealth of knowledge all 
lying at our finger tips.

An 'app' is an abbreviation for an application software. There are 
about 300,000 apps currently  available for the iPhone and the num-
ber is growing fast. While most feature phones are able to run ap-
plications based on platforms such as Java, a smart phone usually 
allows the user to install and run more advanced applications 
(apps). 

The use of  computer technology  in the field of  neonatology  and 
healthcare seems to have begun in and around the 1960s. How-
ever, it has been until recently  that the use of  computers and com-

Neonatology 'Apps' on Smart Phones
(Introduction to Neonatal Applications on Mobile Technology)
By Morarji Peesay, MD; Nitin R. Mehta, MD and Jennifer Dukes, BSN, 
RNC-NIC

8    NEONATOLOGY TODAY  www.NeonatologyToday.net  March 2011

Top Left: App on Blackberry; Top Right: App on Droid. Bottom Left and Right: App on iPhone

HELP NEONATOLOGY TODAY GO GREEN!

How: Simply change your subscription from print to the PDF, and get Neonatology Today electronically. 
Benefits include: Receive your issue quicker; ability to copy text and pictures; hot links to authors, recruitment ads, 
sponsors and meeting websites, plus the issue looks exactly the same as the print edition.
Interested?  Simply send an email to Subs@Neonate.biz, putting “GO GREEN” in the subject line, and your name, 
business address, phone and email in the body of the email. 



NEONATOLOGY TODAY  www.NeonatologyToday.net  March 2011     9

Sign up for a free membership at 99nicu,
the Internet community for professionals in
neonatal medicine. Discussion Forums,
Image Library, Virtual NICU, and more...!

www.99nicu.org

puter applications has begun to emerge 
as commonplace. It has always been and 
continues to be team work that delivers  
effective treatment with positive outcomes 
in Neonatal Intensive Care Units. Teams 
striving to practice evidence-based medi-
cine is what allowed neonatology  to mature 
rapidly  over only  a few decades. Interdiscipli-
nary  teams comprised of  neonatolo-
gists, neonatal nurses, respiratory  thera-
pists as well as other ancillary  staff  have 
traditionally  worked together to provide the 
best of  care with the most updated technol-
ogy and services there are to offer. 

In today’s world of  ever changing and evolv-
ing technology  in the care we deliver, does 
it not  make sense that we should embrace 
technology  in every  way? There are com-
puter applications for everything you can 
imagine. Our society  has welcomed and 
accepted the use of  technological devices in 
all settings of  life. One can read a book, 
track one’s weight, look up a fact, play  a 
game,  take a picture, send an email, all from 
the palm of  one’s hand. As healthcare pro-
viders, having information at our fingertips is 
now becoming more easily accessible. 

The goal of  any  neonatology  app should be 
to allow the sharing of  knowledge in the 
neonatology community  with ease of  use in 
mind.  The apps can be multimedia teach-
ing tools geared towards neonatal fel-
lows, neonatal nurse  practitioners, resi-
dents, nurses, as well as students. They  are 
also available worldwide. The idea for the 
apps is  to allow for well-focussed concise 
study  material to be accessible in the palm 
of your hand wherever you happen to be. 

As more media technology  advances, it 
makes sense for us to utilize our resources 
for reaching out and educating others in our 
field. All advancements in healthcare have 
occurred as the result of  knowledge shar-
ing. What better way  to share knowledge 
than in the setting in which the the               
up-and-coming generation will be most fa-
miliar? In neonatology  in particular which 
has grown tremendously  over just the past 
ten years, we should be open to viewing 
other modes of  learning such as this.  The 
value of  using this type of  technology  (per-
sonal devices such as iPad, mobile phones 
and iPods) lies in the freedom available to 
the end-user to take advantage of  medical 
applications to conduct data searches, etc. 
at the bedside. One can also get close to 
diagnosis and utilize photo video ability  up-

load to the other higher level of  diagnosti-
cians to help with diagnosis and thus early 
referral to tertiary  care. This way  we will be 
inching towards better patient care. 

This decade has been the pinnacle of  the 
“Information Revolution.” It is through the 
use of  mobile application technology that I 
sought to introduce and share my  neonatol-
ogy knowledge globally.

Examples of  the impact of  iPhone apps 
specifically  designed for NICU users and 
currently  available since 2009 are: "NICU," 
"Neonatal Nurse," "APGAR Score" and 
"OB/Newborn Critical," and yet the usage 
pattern suggests the utility  being recognized 
and increasing popularity  does not get af-
fected by  geographic borders. Over a very 
short period, users on all continents have 
recognized these apps and their potential. A 
few examples of iPhone apps are:

• iPhone App: "NICU” 2009; Dr. Morarji 
Peesay; Neonatology Multiple Choice 
Questions and Answers. Also published 
in Droid and Blackberry phones.

• iPhone App: "Neonatal Nurse" 2009; 
Dr. Morarji Peesay/ Jennifer Dukes RN; 
Neonatology Multiple Choice Questions 
and Answers. Also published in Droid 
and Blackberry phones.

• iPhone App: "APGAR Timer" 2009; 
Patrick Verloo.

• iPhone App: "OB/Newborn Critical 
Thinking" 2009; Layered Learning LLC. 

These apps have enormous potential for 
mobile education. They  also can be used to 
bring all neonatologists together seamlessly 
on one platform. Mobile education is a rap-
idly  growing field. The potential uses for 
mobile technology  in healthcare are exten-
sive. The future creation of applications that 
can encompass diagnostic tools as well as 
search eng ines for in format ion re-
trieval specific to neonatology  are vital to 
the future of  the field.  Just as we have 
evolved in the way  we manage and treat 
our patients with technology  and evidenced-
based medicine we utilize and practice, so 
too, will we move forward in our ways  of 
communicating and sharing our ideas.
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Digital Version of ER Pediatric Response 
Chart Created

A well-known paper-based medical chart used 
by  pediatric emergency  personnel across Amer-
ica is  undergoing a 21st century  boost in an 
collaborative effort between Virginia Tech’s Col-
lege of  Engineering,  Roanoke-based Carilion 
Clinic Children’s Hospital, and the physician 
who created the original method some 25 years 
ago.

The Broselow Pediatric  Emergency  Tape – oth-
erwise known as the Broselow Tape -- has been 
a staple of  ERs and child trauma units for nearly 
three decades. Created by  Hickory, NC-based 
physician James Broselow, the Broselow Tape 
is a long, durable tape measure used on a child 
during a medical emergency. Using a color 
coded-format, it provides specific medical in-
structions – amounts of  medicines to dispense 
or level of  shock voltage to emit from a defibrilla-
tor, for instance – to medical caregivers based 
on the height and then subsequent weight of  the 
child.

This information now will be displayed on a 
large LCD monitor within emergency  rooms, for 
all personnel to see.

“We are converting the existing Broselow Tape 
into an electronic format to improve resuscita-
tion team communications and patient safety,” 
said Andre A.  Muelenaer Jr., Associate Profes-
sor of  Pediatrics at the Virginia Tech Carilion 
School of  Medicine, Adjunct Professor at Vir-
ginia Tech-Wake Forrest University  School of 
Biomedical Engineering and Science and Direc-
tor of  the Pediatric Medical Device Institute,  
located in Roanoke, VA.

Additional displayed information will include 
medicines administered to the patient,  including 
the time of  administration and the next sched-
uled allotment. In the instance of  burns, an 
automated calculation of  the affected surface 
area will be displayed, along with automated 
calculation of fluid resuscitation.

A click of  a mouse/remote control can move 
responders from one screen to another. The 
software running the newly-dubbed eBroselow 
software program runs on LabVIEW, owned by 
National Instruments. Known as TEAM 
Broselow, the method is being tested at  various 
hospitals, including facilities in Roanoke, VA, 

Austin, Texas, and Winston-Salem, NC, and will 
be fine tuned as additional input comes in from 
doctors,  nurses and other medical personnel, 
said Muelenaer.

Many  of  the new features already  include input 
from medical personnel around the country, 
Muelenaer said.  One example is the ability  to 
track by  barcode-scan the exact types and 
amounts of  medicine administered to the pa-
tient.  “The idea is to give multiple people access 
to the same info, on a big screen,” said Al 
Wicks, Associate Professor of  Mechanical Engi-
neering at Virginia Tech, who serves on the 
Pediatric Medical Device Institute’s leadership 
team with Muelenaer.

Much of  the work to digitize the Broselow Tape 
for display  on LCD televisions was completed 
by  Carlos Guevara, a Virginia Tech master’s 
student in mechanical engineering from El Sal-
vador who recently  became an American citi-
zen. Emergency  medical personnel still will rely 
on the physical laminated tape to determine the 
child’s care-need level, before utilizing the digital 
display version.

“Doing this was a rather simple task,” said Gue-
vara. “The challenges arose in an attempt to 
take advantage of  current technology  in order to 
develop a much more enhanced device, such 
as using the available drug concentration infor-
mation to calculate volume to administer once a 
drug has been scanned.”

The idea for a digital version of  the Broselow 
Tape came two-fold, hundreds of  miles apart. In 
Hickory, Broselow was working with a collabora-
tor on a Web-based adaptation as far back as 
three years ago. Meanwhile, more than a year 
ago, Stacy  Steans, a pediatric physician at  Ro-
anoke’s Carilion Clinic Children’s Hospital,  had 
his own epiphany  about converting the paper-
based data to a wireless format displayed on a 
monitor.  Eventually, Steans and Muelenaer at 
Carilion, the Virginia Tech College of  Engineer-
ing and Broselow himself  all came together to 
work on the process.

“We showed them what we had developed and 
they  showed us what they  had developed,” said 
Broselow, who developed the tape after moving 
from a private practice set-up to the Emergency 
Room, and seeing the need for large medical 
teams to have set standards for child emer-
gency care response. “The initial content on the 

large screen was a combination of  what their 
thinking was and the content information we 
had.”

Funding for the project  came from the Childress 
Institute for Pediatric Trauma. Rural hospitals, 
such as those located throughout Southwest 
Virginia, could benefit  most from the software 
device, more so than urban hospitals with high-
capita populations of  children. “There are not as 
many  children,  so there are not as many  cases,” 
he said.

The tape itself  is designed for children 12-years-
old or younger, and having a maximum weight 
of  roughly  80 pounds. Separately,  Broselow and 
his company  are continuing work on several 
digital formats for emergency  rooms of  all types 
and additional user formats such as iPhone 
applications and several publications, plus addi-
tional emergency  response needs such as 
wounds sustained from chemical weapons. 
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During September 20th - 22nd, 2010, world 
leaders gathered in New York City  to discuss 
the progress of  MDGs (Millennium Develop-
ment Goals) around the globe. Since the in-
ception of  the MDG Project ten years ago,  the 
world has seen many  dramatic geopolitical and 
economic crises. In 2010, the world is different 
than it was a decade ago. The work towards 
achieving the MDGs has been affected in 
many  ways; although, overall, there has been 
ongoing progress in many  areas. The body  of 
nations and national leaders at the summit  
reviewed the successes and weaknesses of 
the program, and deliberated on how to main-
tain the course to achieve the MDGs by  the 
targeted date of 2015. 

There is Good News in the Areas of              
Infection Control (MDG #6)

The AIDS epidemic is beginning to change 
course. The number of  people newly  infected 
with HIV is declining, and AIDS-related deaths 
are decreasing. New HIV infections have fallen 
by  nearly  20% in the last 10 years, AIDS-
related deaths are down by  nearly  20% in the 
last five years, and the total number of  people 
living with HIV is  stabilizing. Secretary-General 
Ban Ki-moon stated in his message for World 
AIDS Day, “We have finally  reached the first 
part of  Millennium Development Goal #6 by 
halting and beginning to reverse the spread of 
HIV.”

He continued his speech, adding that a new 
initiative, Global Plan to Stop TB 20ll-2015,  is  
designed to combat tuberculosis (TB), which 
claims the lives of  nearly  two million people 
worldwide every  year,  and could lead the way 
towards eliminating the disease altogether, if 
governments and donors commit enough funds.

"There is an urgent need to scale-up action 
against TB. Ten million people, including four 
million women and children, will lose their lives 
unnecessarily  between now and 2015 if  we 
fail," said Dr. Margaret  Chan, WHO’s Director-
General who hosts the Stop TB Partnership. 

Donors (countries, foundations and corpora-
tions) pledged billions to fight AIDS, TB, and 
Malaria at  the October UN meeting. A total of 
$11.7 billion was pledged in new funding over 
the next three years to support the Global Fund 
to Fight AIDS, Tuberculosis and Malaria.  This 
largest-ever pledge for the collective effort to 
fight the three pandemics will allow the Global 
Fund to further support countries as they  work 
to meet the MDGs related to health. 

“At a time when so many  governments are 
tightening their belts at home, these commit-
ments send a powerful message. It shows how 
seriously  world leaders want to do the right thing 
beyond their borders,” said UN Secretary-
General Ban Ki-moon in a statement.

Advocates stated that  the world is different from 
when the MDGs were initiated. The programs 
have been affected by  many  economic trends 
slowing the progress seen in early  years in both 
wealthy  and poor countries, triggering fears 
among many  that the MDGs that were by  defini-
tion aspirational, have become even harder to 
reach. Yet, while difficult, many  countries have 
achieved their goals within the last decade.

More on The Summit Report in the next issue.

There is much more to be done, and “The 
Clock is Ticking!”
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