
Abbreviation

CPAP: continuous positive air way pressure
CRP: C-reactive protein
HMC: Hamad Medical Corporation, State of 
Qatar
TTN: transient tachypnea of newborn
WBC: White blood cells

Abstract

Background

Transient tachypnea of  the newborn (TTN) is  a 
clinical condition characterized by  a self-
limiting mild increase in work of  breathing for a 
short  period of  time, occurring mainly  in near- 
and full-term infants, due to delayed alveolar 
clearance of   the lung fluids immediately  after 
birth.  Many  infants who have TTN are treated 
with prophylactic antibiotics for the first 24 to 
48 hours until the blood culture results appear 
to be negative. 

Objective

Justification of  the routine administration of 
antibiotics as one line of  management of  in-
fants presented by  classic TTN, based on the 
rate of  positive microbiological blood cul-
tures.

Methods

This  was a prospective cohort study  that  fol-
lowed up two different treatment approaches in 
infants aged 37 to 41 weeks’ gestation who 
were admitted with an initial diagnosis of  clas-
sic TTN at NICU over a ten-month period. The 
first approach was administering prophylactic 
antibiotics  for 48 hours until the blood culture 
confirmed negative results, whereas the other 
approach did not include administering antibiot-
ics. The decision to administer antibiotics was 
left  to the treating physician’s clinical evalua-
tion.

Diagnostic criteria of  classic TTN were applied 
in order to exclude neonatal sepsis and other 
differential diagnoses.  Both groups continued to 
receive routine observation and supportive 
treatment. All infants had a blood culture, CRP, 
white blood count, neutrophile count, blood gas 
and chest X-ray. 
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Results

A total of  168 infants fulfilled the recruitment criteria of  classic TTN; 106 
infants received antibiotics (63%) and 62 infants did not receive antibi-
otics (37%). There was no difference between both treatment groups 
regarding CRP, WBC, or neutrophile count. The length of  the hospital 
stay  was 72 hours ± 6 versus 48 hours ± 3, respectively. The blood 
culture was positive in 5 out of  the 168 cases (2.9%), only  two blood 
cultures proved to be of  significance  (group B streptococci & staphylo-
coccus aurous), and two cases grew more than one organism, and 
were described as contaminated.  No recorded cases required read-
mission because of late neonatal sepsis in both groups. 

Conclusions

Provided vigilant application of  the criteria of  classic TTN as defined 
in the literature, classic TTN cases may  not require prophylactic  
antibiotics while the infant is placed under a close observation in-
side the NICU until blood culture results are cleared. 

Background 

Transient tachypnea of  the newborn (TTN) is  the most common 
respiratory  disorder among the newborn population.1 It  is a clinical 
condition associated with respiratory  distress due to delayed 
evacuation of  the lung fluids, which naturally  occurs before, during 
and immediately  after the delivery  process. It  was first described in 
1966 as a major cause of  respiratory  distress in term and near-term 
infants.2 In 1981, Haliday  and McClure described two different  clini-
cal entities of TTN: classical and severe.3

The incidence of  the condition varies widely  among centers. In a 
review of  29,669 deliveries from 1992 to 1999 from a single center 
in the United States, TTN occurred in more infants after elective 
Cesarean than after vaginal delivery  (3.1% versus 1.1%).4 In an-
other British review of  33,289 term deliveries (37 to 42 weeks),  the 
incidence of TTN was 5.7 per 1000 births.5

In a German study  that  analyzed data from perinatal regional regis-
tries of  almost 240,000 full-term deliveries from 2001 to 2005, the 
incidence of  TTN was 5.9 cases per 1,000 singleton births.6 Elective 
Cesarean section was the most significant risk factor associated 
with TTN compared against vaginal deliveries in data from the na-
tional German perinatal registry  (42% versus 9%). Other risk factors 
associated with TTN included small for gestational age (16% versus 
10%), large for gestational age (14% versus 11%), and male gender 
(60% versus 51%). Maternal diabetes and asthma are also well-
recognized risk factors.6

At HMC Women’s Hospital, the overall incidence of  classic TTN is 
approximately  1.0% (10 cases per 1000 singleton live birth).  The 
rate of  Caesarian section was 21% in 2010. In the same year, the 
total number of  live-born deliveries was 16,550, and the total num-
ber of  full-term newborn infants admitted to the NICU was 945. The 
overall rate of  positive blood culture among newborn ! 2500 grams 
admitted to the NICU was 3.3%, while the incidence of  early  neona-
tal sepsis among full-term infants is approximately 3.2%.

Many  infants who have TTN are treated with antibiotics for the first 
24 to 48 hours until the blood culture is shown to be negative, as 
sepsis is considered an important differential diagnosis.2

Prescribing intravenous antibiotics in the treatment course of  tran-
sient tachypnea of  the newborn as a standard practice is gradually 
changing, and is usually  left to the clinical judgment of  the treating 
physician. However, long-established textbooks clearly  recommend 
such treatment based on a terror of  hidden infection.7 However, in 
several review articles discussing the respiratory  outcomes of  late 
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C      Classic Transient Tachypnea of the Newborn     

Antenatal History Clinical Signs Radiological Signs

Absence of:

" PROM
" Chorioamnionitis
" Maternal Infection
" Meconium
" Advanced resuscitation

Presence of risk factors:

" Caesarean section
" IMM, bronchial asthma
" Others

" Tachypnea shortly after birth
" Persist beyond 4 hours of age 
Rate up to 120 breaths per minute
" Mild increase in work breath
" ±Grunting
" Need  " 40% FIO2 nasal cannula
" Neurologically normal
" Hemodynamically well
" PCO2 is not more than 60 mmHg 

" Normal or increased lung volume
" ±Mildly cardiomegly
" Prominent lung markings
" Fluid in the interlobar fissures
" ±Mild pleural effusions
" Mild pulmonary edema
" No considerations

   Normal CBC & CRP   
Figure 2. Clinical diagnosis of TTN.

Figure 1. Distribution of infants in the study. 



preterm and term infants, the use of  intrave-
nous antibiotics is  seldom investigated. Re-
cently, Costa et al. compared TTN against 
pneumonia in a small sample size retrospec-
tive study,  the conclusion of  which was that 
both are indistinguishable except in the his-
tory  of  perinatal infection.8 Their argument 
was based on non-microbiological evidence. 
Considering the importance of  increased 
bacterial resistance to antibiotics used inside 
the nursery, this study  was carried out to 
justify  the use of  routine prophylactic intra-
venous antibiotics and whether it will protect 
the infants from suspected infection.

Objective 

Assess the rate of  positive microbiological 
blood cultures in the course of  treatment of 
classic TTN and whether it mandates em-
piric use of  antibiotics as one line of  man-
agement in cases of classic TTN.

Materials and Methods

A prospective cohort study  was performed 
to follow up the course of  infants aged 37 to 
41 weeks’ gestation born over a ten-month 
period,  March 2010 to December 2010,  at 
Women’s Hospital and admitted to the NICU 
with an initial and final diagnosis of  classic 
TTN after strict application of  the clinical, 

laboratory  and radiological characteristics of 
TTN. Women’s Hospital is the largest and 
main tertiary  maternity  hospital in the state 
of  Qatar. The number of  live deliveries ex-
ceeded 16400 per year in 2010,  where 10% 
of  newborn infants have been admitted to 
the NICU. 

Patient recruitment: Classic TTN was de-
fined in the study  according to the following 
inclusion criteria adopted from the litera-
ture3, 7, 9, 10 (Figure 2): infants !37 weeks, 
with no antenatal/perinatal history  to sug-
gest maternal infection who developed 
tachypnea shortly  after birth, and whose 
condition persisted beyond four hours of 
age; infants admitted within the first 24 
hours of  birth with:  a mild increase of 
breathing, namely  increased respiratory 
rate, grunting, mild intercostal and subcos-
tal recession, increased oxygen require-
ments up to 40% FIO2 to maintain oxygen 
saturation  !95%,  carbon dioxide retention 
in the blood gas not > than 50 to 60 mmHg, 
and chest X-ray  findings consistent with 
TTN, which include increased or normal 
lung volumes, ± mild cardiomegaly, and 
prominent vascular markings in a sunburst 
pattern originating at the hilum, fluid in the 
interlobar fissures, ± mild pleural effusions 
and appear neurologically  and hemody-
namically  normal.10,11 The following infants 

were excluded from the study: infants with 
an antenatal history  suggestive of  cho-
rioamnionitis or maternal infection; infants 
with a significant congenital malformation, 
infants  with a history  of  meconium at  deliv-
ery  who required intubation and endotra-
cheal suctioning, a low enough Apgar score 
to require advanced resuscitation, chest  X-
ray  finding suggestive of  pneumonia or sig-
nificant shadows, which is not  consistent 
with the radiological features of  TTN; infants 
who required mechanical ventilation or 
CPAP, and those who showed signs of  early 
neonatal septicemia. All infants in the study 
received an initial blood gas, complete 
blood count, CRP, blood culture and chest 
X-ray  at four hours of  age if  the signs per-
sisted. The decision to commence antibiot-
ics was left up to the physician. The infants 
were cohort in two treatment groups;  the 
first one received intravenous antibiotics 
(penicillin G & Gentamicin) beside the sup-
portive treatment and the second group 
received only  supportive treatment. Daily 
follow-up of  infants in regard to acuity  of 
their condition, clinical deterioration and 
recovery progress.

After Discharge Follow-up

After discharge, the infants’ medical record 
number was tracked through the electronic 
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Table 1: Characte            eristics of           f Patients In            ncluded in th            he Study (Nu            umber of Infants)                      

Variables A    Antibiotics   s  (106 Infants   s) No  Ant      tibiotics  (62 Inf     fants)

Initial diagnosis as TTN  104 4 infants  64 infants 

Diagnosis of TTN at time of discharge  101 1 infants  60 infants 

Gestation age (mean)   37   7.7 ± 1.9    37.18 ± 2.1  

Birth weight (mean)   2.9kg  g  ±b0.7kg   2.9kg ±0.8kg 

Apgar score at 5th min  9.  .5 ±0.8 9.8±0.4

Caesarean section  48  8% (43)       75% (46 )    

IDM 110.1% 14.3%

Bronchial Asthma in the family 00.9% 0.4%

Positive Maternal culture results* HVVS Urinne HVSS Urine   

7= Ca andida 1= Can ndida 0 0

WBC (mean) in microliter (1x10-6 liters)   13   3.5 ± 5.6    13.0 ± 6  

Neutrophile count (mean) 
microliter (1x10-6 liters)

   7.2   2 ±  4.4     6.7 ± 4.4  

C-reactive protein (mean)   9.3  3 ± 1.8  1.6 ± 5.1

Positive blood culture GBS STAUR STAEPI Others GBS STAUR STAEPI

1 1 1 1§ 0 1 1

Hospital stay (mean)     72 hour     rs ± 6 hours    48 hours ± 3 
hours

Late neonatal sepsis (3-28 days after birth) 0 0

*HVS= high vaginal swab of mixed bacterial grow                     
epidermedis 2 cases, and 1 case GBS = Group B             

       wth. ** Bloo                   
         B strep and           

         od culture i                 
           d 2 growths         

           is positive: STA               
             s contaminatio         

             TAUR = staph             
              ons. IDM; infa       

               hylococcus Aureus           
                fant of diabetic moth    

                s 2. STAEPI = Sta        
                   ther. § Streptococ  

                    aphylococcus       
                     ccus gordonii.



NEONATOLOGY TODAY
N e w s  a n d  I n f o r m a t i o n  f o r  B C / B E  N e o n a t o l o g i s t s  a n d  P e r i n a t o l o g i s t s

About Neonatology Today
Neonatology Today (NT) is the leading monthly publication that is available free to qualified Board Certified (BC) neonatolo-
gists and perinatologists. Neonatology Today provides timely news and information to BC neonatologists and perinatologists 
regarding the care of newborns, and the diagnosis and treatment of premature and/or sick infants. In addition, NT publishes 
special issues, directories, meeting agendas and meeting dailies around key meetings.

Free Subscription to Neonatologists, Perinatologists and their Teams
Neonatology Today is available in two formats - print or PDF file for those physicians residing in North America, and in a 
PDF file for those living outside of North America. To receive your free qualified subscription, simply send an email to: 
SUBS@Neonate.biz. Be sure to include your name, title, organization, mailing address, email, phone and fax. 

Submitting Manuscripts to Neonatology Today
Interested in submitting a manuscript? Send it via email to: Articles@Neonate.biz. We are often able to publish accepted 
manuscripts with 1-3 months of receipt.

Sponsorships and Recruitment Advertising
Interested in receiving information on sponsorship availability or recruitment advertising? Please contact Tony Carlson by  
phone: +1(301) 279-2005, or by email: TCarlsonmd@gmail.com.  

Sponsorships are available in full pages, 1/2, 1/3 pages and horizontal full-color banners.  All recruitment advertising includes 
color and graphics at NO additional charge; the sizes include: 1/3, 1/2, 2/3 and full pages.  FREE website banner ad during the 
month the paid recruitment ad runs. If needed, Neonatology Today will even create the ad for you for free.

Key Contacts
Tony Carlson - Founder & President - TCarlsonmd@gmail.com
Richard Koulbanis - Group Publisher & Editor-in-Chief - RichardK@neonate.biz
John W. Moore, MD, MPH, Medical Editor - JMoore@RCHSD.org

Publishers of CONGENITAL CARDIOLOGY TODAY - www.CongenitalCardiologyToday.com

w w w . N E O N A T O L O G Y T O D A Y . n e t

http://www.NeonatologyToday.net


pediatric patient data registry, national 
pediatric emergency  registry, inpatient pedi-
atric admission registry, and microbiology 
registry  to identify  any  re-admissions within 
30 days since discharge and their diagno-
sis.

Results

There were 15146 live births between 37-41 
weeks gestation during the study  period and 
of  these, 923 full-term infants were admitted 
to the NICU where 168 infants were admit-
ted with a final diagnosis of  classic TTN. 
The overall rate of  TTN was 1.1% or 11 
cases per 1000 live birth. The number of 
cases that received antibiotics was 106 
infants, whilst 62 infants did not. The mean 
CRP was 9.6 ±3 in the antibiotic group 
versus 6.7± 4.4 in the no-antibiotic group. 
True blood cultures were positive in three 
infants, whilst  two cultures grew more than 
two non-pathological organisms and were 
considered contamination. The length of 
the hospital stay  was 24 hours shorter in 
the no-antibiotic group (72 hours versus 48 
hours).  No identified cases were re-
admitted to pediatric services with a diag-
nosis of  systemic infection or pneumonia 
among those who did not receive antibiot-
ics (Table 1).

Discussion

It  is  well known that the excessive use of 
antibiotics in newborn infants will modify 
the gastrointestinal micro-flora and in-
crease the risk of  antibiotics resistance.7, 

13, 14 This was the main trigger to conduct 
this study  in an attempt to reduce the use 
of  antibiotics  among newborn infants with 
TTN and dispute the necessity  of  using 
empirical antibiotics when the criteria of 
classic TTN have been adequately  applied 
to affected newborn infants. The results of 
this study  were rather surprising to the 
authors because even after vigilant efforts 

to exclude all risk factors of  infection, sig-
nificant pathological organisms were grown 
in the blood culture.  According to the data 
presented, the degree of  confidence is 
rather low, even with vigilant and careful 
application of  the diagnostic tools.  The rate 
of  positive blood culture results was con-
sistent  with the published international fig-
ure of  early  neonatal sepsis,  which is          
1-3/1000 live births.16

The World Health Organization (WHO) 
estimates approximately  five million neo-
natal deaths a year. Almost  all deaths 
occur in developing countries, half  of  them 
in the African region.18 There are no pa-
thognomonic features of  neonatal sep-
sis,19 and the clinical presentation of  neo-
natal sepsis can vary. In the study  con-
ducted in Kenya, difficult feeding, unex-
plained pallor,  cyanosis and unconscious-
ness were strongly  associated with severe 
sepsis, whereas rapid breathing, nasal 
flaring, grunting and lethargy  were found 
to be associated with a moderate form of 
sepsis.22 WHO has established the criteria 
for the initial diagnosis of  neonatal sepsis, 
but  the sensitivity  and specificity  of  the 
clinical diagnosis can vary  considerably.23 
These clinical characteristics can be ef-

fective predictors for positive blood cul-
ture,  but they  have limited specificity  and 
sensitivity.25, 26  

The positive rate of  neonatal blood cul-
tures has been found to range from 25 to 
54%.6, 10-12 A blood culture to isolate the 
offending pathogen remains the gold 
standard for the definitive diagnosis of 
septicemia.28 However, the results of  a 
blood culture take hours to days, thus 
necessitating the initial empirical treat-
ment of  suspected cases. In Costa et al.’s 
study, the risk of  perinatal infection was 
significantly  more frequent in patients with 
pneumonia, and together with Caesarean 
section, were the only  differences be-
tween the TTN group and the pneumonia 
group. They  concluded that antibiotics 
should initially  be prescribed until the cul-
tures; biological markers of  infection and 
clinical evolution definitely  exclude the 
presence of infection.8

This study  is the first cohort  study  to chal-
lenge the usefulness of  prescribing antibi-
otics as part of  the treatment protocol of 
classic transient tachypnea of  the new-
born. In this study, the authors carefully 
applied the diagnostic criteria for classic 
TTN; all patients had a negative blood 
culture, except for five patients with a sig-
nificant pathogen. Among the two groups, 
there was no difference in white blood 
count, neutrophile count,  or CRP, whilst 
those who were not prescribed antibiotics 
were discharged 24 hours earlier. To con-
clude the study, no recorded cases were 
readmitted to the pediatric service after 
discharge from the nursery. The present 
study, contrary  to the launched hypothe-
sis, is mandating empirical antibiotics 
when classic TTN is presented, irrespec-
tive of  applying vigilant criteria. However, 
in order to recommend that empiric antibi-
otics not be used, a larger trial is recom-
mended.

Ta         able 2: Characteristics of the 5 Positive Culture C        Cases

Antibiotics No Antibiotics

Maternal condition Temperature  " 38 CO

No signs of Chorioamnionitis
Temperature  " 38 CO

No signs of Chorioamnionitis

Maternal blood culture All Negative All Negative

Maternal high vaginal/urine swab Candida Non

Onset of starting antibiotics 4± 0.8 hours 42± 2 hours

Positive blood cultures 4 2

True GBS in blood culture 1 Non

Staph Aureus in blood culture 1 1

Staphylococcus Epedermidis 1 (1 true growth and one culture is contaminant 
with mixed  growths)

One true infection

Other microorganisms in blood culture One (Streptococcus gordonii) Non

“This study is the first  
cohort study to challenge 
the usefulness of            
prescribing antibiotics        
as part of the treatment 
protocol of classic            
transient tachypnea of      
the newborn.”
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Prenatal Pollution Exposure Dangerous for 
Children with Asthma

Newswise - The link between prenatal exposure 
to air pollution and childhood lung growth and 
respiratory  ailments has been established by 
several studies in recent years, and now a new 
study  suggests that these prenatal exposures 
can be especially  serious for children with 
asthma. The study  was presented on May  20th, 
at the ATS (American Thoracic Society) 2012 
International Conference in San Francisco.

“In this study, we found that prenatal exposures 
to airborne particles and the pollutant nitrogen 
dioxide adversely  affect pulmonary  function 
growth among asthmatic children between 6 
and 15 years of  age,” said study  lead author 
Amy  Padula, PhD, post-doctoral fellow at the 
University  of  California, Berkeley.  “This analysis 
adds to the evidence that maternal exposure to 
ambient air pollutants can have persistent ef-
fects on lung function development in children 
with asthma.”

The study  was conducted as part of  the Fresno 
Asthmatic Children’s Environment Study 
(FACES) – Lifetime Exposure initiative, which 
examines the influence of  prenatal exposure to 
a number of  ambient air pollutants on the growth 
of  lung function during childhood and teen years 
in a high pollution area.

For this analysis,  the researchers included re-
peated evaluations of  162 asthmatic children 
between the ages of  6 and 15 and their mothers. 
To determine prenatal exposure levels to pollu-
tion, the mothers’ residences during pregnancy 
were geocoded and pollutant concentrations 
were obtained from the Aerometric Information 
Retrieval System supported by  the US Environ-
mental Protection Agency  (EPA). Monthly  aver-
age pollutant concentrations were assigned from 
24-hour averages obtained at a central site moni-
tor and summaries of  the entire pregnancy  and 
each trimester were calculated. The researchers 
looked at several pollutants, including carbon 
monoxide, nitrogen dioxide, ozone and particu-
late matter.

To calculate lung function growth, which is de-
termined primarily  by  changes in lung capacity  as 
a child grows, the researchers used spirometry,  a 
technique which measures the volume and 
speed of  air as it is exhaled from the lungs. For 
this study, multiple lung function tests were per-
formed and significant changes were noted in 
four measurements: the FVC, or forced vital ca-
pacity, which reflects the volume of  air that  can 
be blown out after fully  inhaling; the FEV1, or 
forced expiratory  volume in 1 second, which is 
the volume of  air that can forcibly  be blown out in 
one second, after fully  inhaling; the FEF, or forced 

expiratory  flow, which reflects the flow of  air 
coming out of  the lungs during the middle portion 
of  a forced exhalation; and the PEF, or peak expi-
ratory  flow, which is the maximal flow achieved 
when air is forcibly  exhaled immediately  after 
being inhaled.

Measurement models were performed sepa-
rately  for boys and for girls, and were adjusted for 
height, age, race and socioeconomic status.

At the conclusion of  the study, the researchers 
found that exposure to nitrogen dioxide during 
the first and second trimesters was associated 
with lower pulmonary function growth in both girls 
and boys in childhood. Among girls, exposure to 
nitrogen dioxide during the first trimester was 
associated with lower FEV1 growth and expo-
sure to nitrogen dioxide during the second trimes-
ter was associated with lower FEF growth. 
Among boys, nitrogen dioxide exposure during 
the first  and second trimesters of  pregnancy  was 
associated with lower FVC growth. Exposure to 
particulate matter during the first trimester was 
associated with lower FEV1 and FVC growth in 
girls; similar exposures during the third trimester 
were associated with lower PEF and FEF growth 
among boys.

Dr. Padula said she and her colleagues hope to 
conduct future studies on the role of  genetic 
susceptibility to air pollution.

“Currently, our studies are examining the asso-
ciations between prenatal air pollution and ad-
verse birth outcomes,” she noted. “It  would be 
useful to know what makes some people more 
or less susceptible to the adverse affects of  air 
pollution so we might be able to provide more 
targeted public health advice.”

Background: Previous studies have found as-
sociations between prenatal exposure to air 
pollution and pulmonary  function in childhood. 
Questions still remain about the impact  of  these 
exposures during pregnancy, particularly  among 
susceptible groups such as asthmatic children. 
The Fresno Asthmatic Children’s Environment 
Study  (FACES) – Lifetime Exposure examines 
the influence of  prenatal exposure to a number 
of  ambient air pollutants on the growth of  lung 
function in childhood and teen years in a high 
pollution area.

Methods: Based on maternal self-report, we 
geocoded all residences during pregnancy with 
Tele-Atlas. Pollutant concentrations were ob-
tained from the Aerometric Information Retrieval 
System supported by  the U.S. Environmental 
Protection Agency. Monthly  average pollutant 
concentrations were assigned from 24-hour av-
erages obtained at a central site monitor and 

summaries of  the entire pregnancy  and each 
trimester were calculated. We used mixed mod-
els to estimate the association between air pol-
lutants (carbon monoxide, nitrogen dioxide 
(NO2), particulate matter <10 microns per cubic 
meter (PM10),  and ozone) and pulmonary  func-
tion growth as defined by  repeated measures of 
pulmonary  function tests (PFTs) (i.e., FEV1, FVC, 
PEF, FEF25-75/FVC, FEF25, FEF75) between 
the ages of  6 and 15. Models were performed 
separately  for girls and boys and the natural log 
of  each PFT was regressed on each pollutant 
during each exposure period. The models were 
additionally  adjusted for the natural log of  height, 
age, race and socioeconomic status.

Results: Our analysis included 162 children 
with a total of  1192 observations. NO2 expo-
sure during the first  and second trimesters was 
associated with lower pulmonary  function 
growth in both girls and boys in childhood. 
Among girls, NO2 during the first trimester was 
associated with lower FEV1 growth and expo-
sure to NO2 during the second trimester was 
associated with lower FEF25 growth. Among 
boys, NO2 exposure during the first and sec-
ond trimesters of  pregnancy were associated 
with lower FVC growth. PM10 exposure during 
the first trimester was associated with lower 
FEV1 and FVC growth in girls. PM10 exposure 
during the third trimester was associated with 
lower PEF and FEF25 growth among boys in 
childhood.

Discussion: We found that prenatal exposures 
to NO2 and PM10 adversely  affect pulmonary 
function growth among asthmatic children be-
tween and 6-15 years of  age. This analysis 
adds to the evidence that maternal exposure to 
ambient air pollutants can have persistent ef-
fects on lung function development in children 
with asthma.

Funded by:  American Lung Association and 
California Air Resources Board.

Immune System Implicated in Prematurity 
Complication

Despite advances in neonatal care,  necrotizing 
enterocolitis (NEC) – the most common gastro-
intestinal emergency  in premature infants – 
continues to be a deadly disease.

"We haven't  made a lot of  progress in identifying 
babies early  who may  be at risk for NEC, pre-
venting it or treating it," said Jörn-Hendrik Weit-
kamp, MD, a neonatologist and assistant pro-
fessor of  Pediatrics at Monroe Carell Jr. Chil-
dren's Hospital at Vanderbilt.

Medical News, Products and Information 
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Now, Weitkamp and his colleagues have dis-
covered that disruptions in immune system 
regulation — not previously  considered to be 
important in NEC pathophysiology  — may  play 
a role in the disease. The findings, reported in 
the journal Gut, suggest a new target for thera-
peutic interventions for NEC.

NEC is an inflammatory  disease that kills intes-
tinal tissue. Premature babies, and particularly 
those who have early  formula feedings (breast 
milk has protective properties), are at increased 
risk for developing NEC. About 40% of  babies 
with NEC require surgery  to remove dead bowel 
tissue — and half  of  these babies do not sur-
vive. NEC survivors suffer long-term complica-
tions including bowel-related problems and im-
pairments in motor and cognitive function.

Weitkamp wanted to explore whether differences 
in immune system regulation — particularly  in the 
"adaptive" immune response mediated by  B cells 
and T cells — might play  a role in NEC. This type 
of  cellular immunity  was not considered important 
in the early  neonatal period because it takes time 
to develop, and because it  was not found in 
mouse models, Weitkamp said. But he knew 
from other studies that immune responses in 
newborn mice are not identical to immune re-
sponses in newborn humans.

Weitkamp and his colleagues turned to stored 
human intestinal tissue samples that had been 
surgically  removed from preterm babies diag-
nosed with NEC or other intestinal diseases. 
They  found high levels of  T cells called T regula-
tory  (Treg) cells in the intestine of  premature 
infants,  which was surprising given the lack of 
these cells  in the gut of  newborn mice. Treg 
cells suppress the immune response and are 
critical for keeping the immune system in bal-
ance, preventing harmful inflammation.

Because of  limitations related to Treg cell de-
tection in stored tissue samples,  the investiga-
tors collected fresh intestinal tissue samples 
from babies having surgery  for NEC and for 
non-NEC problems, during or immediately  
after surgery.

Using multiple cellular "markers" and flow cy-
tometry  to identify  the Treg cells, they  confirmed 
that premature babies have an abundance of 
Treg cells in the intestines. Babies with NEC 
had about 60% fewer Treg cells than babies 
with non-NEC problems.

The investigators also detected increased ex-
pression of  inflammatory  cytokines (immune 
system signaling molecules) — particularly 
those that suppress Treg cell development — in 
the NEC tissue samples.  And in assays of  cell 
function, they  found that the Treg cells sup-
pressed cytokine production by  and proliferation 
of T cells.

Follow-up studies on tissue samples from in-
fants who had a second surgery  suggest that 
the reduction in Treg cells is not because of  an 
immune system defect in the babies.

"We believe that the T regulatory  cells we've 
identified are in fact functional Treg cells and 
that they  are down-regulated at the time of 
NEC," Weitkamp said. "Our studies challenge 
the dogma that cellular immunity  is not impor-
tant in the immediate neonatal period or in the 
pathophysiology of NEC."

Now, Weitkamp and his colleagues including 
neonatology  fellow Joann Romano-Keeler, 
M.D., are studying the intestinal microbiome — 
the collection of  microbes colonizing the gut  — 
in the surgically-removed samples.

"We know that  the microbiome and the immune 
system are important in shaping each other," 
Weitkamp said.

"We need to understand exactly  how that works 
and which components typically  found in human 
milk — such as certain vitamins, prebiotics and 
probiotics — are important for healthy  micro-
biome and healthy  immune system develop-
ment."

Such components, he said, might become the 
basis for interventions to prevent the develop-
ment of NEC.

Vanderbilt's  collaborative environment and the 
support of  colleagues in Pediatric Surgery,  Pa-
thology  and Neonatology  made the collection of 
fresh surgical tissue samples possible,           
Weitkamp said.

The studies were supported by  grants from the 
Eunice Kennedy  Shriver National Institute of 
Child Health & Human Development (NICHD), 
the National Institute of  Diabetes and Digestive 
and Kidney  Diseases (NIDDK), and Vanderbilt's 
National Institutes of  Health-supported Clinical 
and Translational Science Award (CTSA) and 
Digestive Disease Research Center (DDRC).

Other authors include: Tatsuki Koyama, PhD; 
Michael Rock, PhD; Hernan Correa, MD;        
Jeremy  Goettel, PhD; Pranathi Matta, Kyra 
Oswald-Richter, PhD; Michael Rosen, MD; 
Brian Engelhardt, MD; Daniel Moore, MD, PhD; 
and Brent Polk, MD.

Life-threatening Condition in Preemies 
Linked to Blood Type

Many  premature infants suffer a life-threatening 
destruction of  intestinal tissue called necrotizing 
enterocolitis (NEC). Now a Loyola University 
Medical Center study  has identified a major risk 

factor for NEC: Preemies with the AB blood type 
who develop NEC are nearly  three times as likely 
to die from it as preemies with other blood types.

The finding suggests that a simple change in 
blood transfusion practices in neonatal ICUs 
could significantly reduce the incidence of NEC.

The study  is published online ahead of  print  in 
the Journal of Perinatology. Senior author is 
Jonathan Muraskas, MD, Co-Medical Director 
of  Loyola's Neonatal ICU. First author is Tricia 
Thomson, MD, an assistant  professor in the 
Division of Neonatology.

NEC is the most common serious gastrointesti-
nal disorder among preterm newborns. Each 
year, it affects about 7,000 newborns born at 
least eight weeks premature or weighing less 
than 3 pounds, 5 ounces.

NEC occurs when the lining of  the intestinal wall 
dies and tissue falls off. Most cases of  NEC are 
mild to moderate and can be successfully 
treated with antibiotics. But in severe cases, a 
hole can develop in the intestine, allowing bac-
teria to leak into the abdomen and causing a 
life-threatening infection.

Each year, the number of  babies who die from 
NEC approximates the number of  children under 
age 15 who die of  leukemia or meningitis. NEC 
likely  involves several factors, including a de-
crease in blood flow to the bowel, infection, me-
chanical injury and abnormal immune response.

Thomson, Muraskas and colleagues examined 
records of  276 preemies in Loyola's neonatal 
ICU who suffered severe NEC during the last 24 
years. AB preemies were 2.87 times more likely 
to die from NEC than babies with other blood 
types.

Preemies often require multiple blood 
transfusions. Neonatal ICUs typically  give 
Type O, the universal donor type. But this 
practice may  inadvertently  cause an en-
hanced immune reaction. This reaction, in 
turn, could be a reason why  AB babies who 
develop NEC have a higher mortality.

Researchers suggest it may be prudent to 
change transfusion practices so that pree-
mies receive their specific  blood types, 
rather than the universal donor Type O. 
"Although this will likely  not eradicate NEC, 
it is an easily  modifiable factor that may 
help to prevent those cases of  NEC that 
develop in relation to the transfusion of 
blood products," researchers wrote.

Other co-authors include: Omar Habeeb, 
MD; Phillip DeChristopher, MD, PhD; 
Loretto Ann Glynn, MD; and Sherri Yong, 
MD.
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The target date for the U.N. MDG’s, 2015, is 
fast approaching. There is lot to be achieved in 
MDG 4 and 5 (see my  previous columns in 
Neonatology Today). Planners are using all 
available resources to meet the MDGs by  2015. 
The innovative eHealth technology  is one of  the 
newest tools used to accelerate the process, 
and it seems  the strategy  is working.

As the World is being connected by  mobile 
phones, so is the health system around the  
globe.  There is increasing interest in using mo-
bile phones to improve health care,  particularly 
in low income countries. 

It is reported that the number of  mobile phone 
subscriptions has increased by  approximately 
one billion between the end of  2007 and the end 
of  2008.  At the beginning of  2009, the number 
surpassed four billion. With this penetration, the 
use of  mobile phones and networks in mobile 
health has become increasingly  popular in low- 
and middle-income countries.

Now comes MAMA to rescue mothers around 
the Globe! 

Who or What  is MAMA ?

Considering the great urgency  to reduce mater-
nal and infant mortality, an innovative  program 
Mobile Alliance for Maternal Action (MAMA ) 
was launched by  the US Government. appro-
priately  on Mother’s Day  last year by  Secretary 
of  State, Hillary  Clinton. MAMA is aimed at re-
ducing pregnancy-related morbidity  and mortal-
ity  in developing countries by  using mobile 
technology. The program was  launched across 
22 countries, from Afghanistan to Zambia. 
MAMA is a partnership between the USAID 
(The United States Agency  for International 
Development), Johnson & Johnson (J&J),  the 
United Nations Foundation and BabyCenter. 

“Today  we celebrate the one-year anniversary 
of  the Mobile Alliance for Maternal Action, an 
nnovative alliance that harnesses the power of 
mobile technology  to deliver critical health in-
formation directly  into the hands of  pregnant 
women and new mothers, empowering them to 
make healthy  decisions for themselves and their 
families,” said USAID Administrator Dr.  Rajiv 
Shah recently.

More than one billion women in low- and middle-
income countries own mobile phones. Mobile 
health messages are developed and sent on 
mobile phones to inform, dispel myths, highlight 
warning signs,  and connect pregnant women 
and new moms with local health services.

"More than anything else, mothers and 
mothers-to-be hope for the health and survival 
of  their  babies. MAMA is dedicated to providing 
timely  health information to women in even the 
most remote areas, where and when it is 
needed," said Sharon D'Agostino of J&J.

There are other non-profit organizations in-
volved in using eHealth technology  to improve 
global health.  The study  “Socio-Economic Im-
pact of  mHealth,” commissioned by  Telenor 
Group and carried out by  The Boston Consult-
ing Group conducted a comprehensive survey 
of  the impact that mHealth initiatives can have in 
12 countries, including the US, Norway,  Thailand, 
and India. The investigators  noted  that  the nec-
essary  infrastructure - “the mobile phone” and its 
network capacity  is sufficient both on simple fea-
ture phones and on smart  devices,  and they  are 
already in everyone’s hands!

According to Mobile Technology  for Community 
Health (MOTECH): 1.6 billion users are under 
the age of  30; 79% are in the developing world; 
there is a widespread use in both urban and 
rural areas;  and the highest rate of  mobile 
phone growth is in developing countries. 
Worldwide, 200,000 text messages are sent 
every second.

It is projected that there will be 7.4 billion mobile 
subscriptions by  2015. Currently,  there are more 
than 500 mobile health projects around the 
World. Using mobile phones for health purposes 
will lead to:
1. Cost reduction by 25% in elderly. 
2. Maternal and perinatal mortality reduction 

by 30%. 
3. Doubling the number of rural patients that 

will be able to access a doctor.
4. Improvement in Tuberculosis treatment 

compliance by 30-70%.
 
Let the mobile phone ring loud and clear, and 
save the mothers and babies around the world!
  
The Clock is Ticking !!!
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