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Efforts to improve infant 
health care in Japan

Satoshi Kusuda

Kyorin University

Tokyo, Japan



Overview

•Health levels among infants in Japan

•History of infant health care
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Trends in total fertility rate
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Trends in maternal, perinatal, and neonatal 
mortality rates
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Comparison of infant mortality rate in selected countries



Comparison of perinatal mortality rate in selected countries
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History of infant health care



Infant mortality, maternal mortality and Maternal and 
Child Health initiatives



Change of birthplace



Changes in home delivery and infant mortality



Clean water supply and infant mortality



Maternal and Child Health Handbook (Boshi Techo)

• Launched in 1941

• The pregnancy/after-delivery health guidance program

• Outreaching health advice for pregnant and post-delivery 
mothers

• Outreaching health guidance for newborns 

• Infants’ medical examinations

• Child rearing classes 

• Child rearing consultation

• Vaccination guidance



Maternal and Child Health Handbook English version



Services for mothers received with the Maternal 
and Child Health Handbook

• Stated in 1942

• Currently, health check-ups are offered for pregnant mothers 
at public expense for 14 times during their pregnancy, at 
appointed healthcare facilities. 



Services for infants received with the Maternal 
and Child Health Handbook

• Started in 1948

• Infants’ medical examinations are held at public expense at 
appointed medical institutions, for three times in total, at 2 
weeks, 4 months, and 10 months of age.

• Free vaccinations



Before birth



After birth



Universal health insurance system

• Since 1961 Japan has provided universal health coverage, 
which allows virtually all access to preventive, curative and 
rehabilitative services at an affordable cost.

• For infants, all medical cost is covered by the health 
insurance system and government subsidy.



Perinatal Network System (started in 1994)

Level 3 Perinatal Center

Level 2 Perinatal

Center

Private Clinic

Private Clinic

Private ClinicPrivate ClinicPrivate Clinic

Private Clinic

Private Clinic

Level 2 Perinatal

Center Level 2 Perinatal

Center

Population:1 million, Birth:10 thousands, LBW:1,000



Summary

•Health care level for infants in Japan is 
well organized

• In order to achieve it, the role of health 
care system and government supports are 
essential

•Maternal and Child Health Handbook 
played crucial roles

•High risk perinatal care also progressed 
with the establishment of the nationwide 
perinatal network system



FIRST TRIMESTER COMPLICATIONS
AND MANAGEMENT

PROF LAILA. A. BANU

PAST PRESIDENT- OGSB

PRESIDENT-BPS(BANGLADESH PERINATAL SOCIETY)

DEPUTY SECRETARY GENERAL (WESTERN REGION)-FAOPS



• First trimester is the most critical time in pregnancy.















ECTOPIC PREGNANCY















MOLAR PREGNANCY



MOLAR PREGNANCY

• A molar pregnancy is an abnormal form of pregnancy in which 

a nonviable fertilized egg implants in the uterus  and will fail to 

come to term.It is a gestational trophoblastic disease which 

grows into a mass in the uterus that has swollen chorionic   

villi-resembles grape.                                        

























MANAGEMENT

• A molar pregnancy can’t be continued as normal viable 

pregnancy

• 1. D & C-suction curettage.

• 2. Hysterectomy-when there is  increased risk of GTN and 

there is no desire for pregnancy

• 3.HCG monitoring----repeat test till it is negative.















ABORTION 

• 56 million abortions  each year in world 

• 45% -unhealthy

• >80% abortion occurs within 12 weeks.

• Induced 

• Spontaneous –congenital abnormalities

• -vascular disease

• -diabetes , hormonal, infection, uterine abnormalities, 

• -accidental, intentional









MANAGEMENT

• Medical                                              surgical

• mifepristone+prostaglandin-safe MVA/D&C

• and effective-up to 10 weeks

• Methotrexate + prostaglandin -

• -up to 7 weeks.



MANAGEMENT

• American college of obstetrics and gynecology(ACOG)

• Protocol for medical management-

• Uterus <12 weeks-misoprostol 600 micro gm orally or 

• misoprostol 400 micro gm sublingually

• Every 3 times –total 3 doses

• 80% success.





WHO

• Access to legal, safe  and comprehensive  abortion care 

including post abortion care  is essential for the attainment of 

the highest possible level of sexual and reproductive health.





MANAGEMENT

• Managing all the causes.



OTHER CAUSES

• Hyperemesis gravidarum

• Implantation hemorrhage

• Ruptured corpus luteum cysts

• In most of the cases-counseling and symptomatic treatment is 

sufficient
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“The problems are 

solved, not by giving 

new information, but by 

arranging what we 

have known since long”  

― Ludwig Wittgenstein 



 On December 25, 1642 when a widow gave birth 

prematurely to a male child, his mother Hannah 

Ayscough reportedly described that child as

“so small that he could have been put into a quart 

mug” (≈ 1.3 liters)”

One of the earliest descriptions 
of  Preterm birth

The infant survived and grew up to be “Sir Isaac Newton.”

Tan TC. Tocolytic treatment for the management of preterm labour: a systematic review. Singapore Med J. 2006 May;47(5):361-6.

“However, a significant proportion  of  preterm births do 

not survive, let alone grow to become Newton.”





Background: Indian Scenario- Preterm Birth

6/22/2022 6RVM



Definition

Regular uterine contractions 

accompanied by progressive cervical 

dilation and/or effacement at less 

than 37 weeks gestation

20-50% of PTL diagnosis is incorrect



 Dilemma

Interventions to stop preterm labor are not 
particularly effective – especially when not 
instituted early

 Solution

Diagnosis based on some degree of uterine 
activity combined with a single cervical 
examination suggesting early dilatation or 
effacement



Diagnosis

 Establish dates

 History of contractions, risk factors

 Abdominal exam for uterine activity

 P/V examination – serial if reasonable

 Sterile P/S examination alone should be 
done in PPROM

 Defer digital exam if there is undiagnosed 
vaginal bleeding until location of placenta is 
known

Harron et al



Establishing EDD - LMP

 Naegele’s rule can be used in 
conjuction with LMP if

- First day of last menses is known

- Period was normal

- Cycle is regular and between 25-35 d

- No recent hormonal contraception, 
lactation or pregnancy (3 subsequent 
spontaneous periods)



Establishing EDD - USG

 Ultrasound should be used when LMP is 

unknown or criteria are not fulfilled for its 

use in calculating EDD

 USG dating accuracy decreases as 

gestational age increases

- 7-12 wks GA : +/- 5 days

- 13-20 wks GA : +/- 1 week

- 21-30 wks GA : +/- 2 weeks

- > 30 wks GA : +/- 3 weeks

 T, Y, V, U shapes on USG 



Establishing EDD

 Please tell someone the EDD

- Inform woman of EDD from LMP if 
appropriate and reinforce at time of dating 
and/or 18 weeks USG

- Document EDD on antenatal card

- Document dates and findings of each USG 
on ANC card (include placental location)

 Good dating is useless if no one but you 
knows EDD and if you are not available



Classification of preterm 

birth

 Mildly preterm birth - 32 - 36 weeks

 Very preterm birth - 28 - 31 weeks

 Extremely preterm birth - 24 - 27 weeks



Significance

 Preterm birth accounts for 75% of 

perinatal mortality

 Significant long term neonatal/pediatric 

sequelae

- CNS and neurodevelopment 

- Respiratory

- Blindness and deafness  



Management –

Four Objectives

 Early Diagnosis

 Identify and treat underlying cause if 

possible to prevent preterm labor

 Attempt to stop labor when appropriate

 Appropriate management of labor

 Minimize neonatal morbidity and 

mortality



Preterm Labour

Warning signals :-

 Low dull backache 

 Abdominal cramping – menstrual like cramps

 Glairy mucous discharge

 Feeling of pelvic pressure or heaviness in vagina



Principles of Management 

of Established PTL

 Corticosteroids

 Tocolysis

 Antibiotics

 Careful intrapartum monitoring

 Vaginal delivery is preferred

 Transfer in utero



Prolongation of 

Pregnancy

 Less than 40% (10-20%) of patients in 

preterm labor will be candidates for 

tocolysis

 Goal of tocolytic therapy

- Gain 48 hours for corticosteroids

- Gain transport time

- Gain time to optimize personnel



Contraindications for 

Tocolysis

 Continuing pregnancy is not advised 

like severe PIH, chorioamnionitis, IUD

 Specific tocolytic agents are 

contraindiacted

 If labor is advanced



Tocolytics 

(Uterine Relaxants )

 Specifically developed to be uterospecific

– Oxytocin receptor antagonist – Atosiban

 Not specifically developed (Not uterospecific) 

– Beta-agonists

– NO donors

– NSAIDs

– CCBs

– MgSO4

Gr. tokos: childbirth, lytic: capable of dissolving

Ronald F Lamont. Atosiban as a tocolytic for the treatment of spontaneous preterm labor. Expert Rev. Obstet. Gynecol.  3(2), 163–174  (2008).



Tocolytics – No strong 

evidence for efficacy

 Fluid bolus: Small trial (n=48), no detected 
effect

 Ethanol: Small trials, no benefit over 
placebo, ritodrine more effective, concern 
about side effects

 Sedation: No evidence, concern about side 
effects

 Magnesium Sulphate: Small trials, no 
benefit 



Tocolytics – Strong evidence 

for efficacy

 Beta sympathomimetics (Ritodrine, Isoxsuprine)

- Highly effective for delaying delivery in short term, no 

demonstrated effect on neonatal outcome

 PG Synthetase inhibitors (Indomethacin, mefenamic 

acid)

- More effective than placebo in delaying delivery> 48 hrs 

and beyond

 Calcium chanel blockers (Nifedipine)

 Terbutalin – asthmatic patients

 Nitroglycerine dermal patch

 Oxytocin antagonists – Atosiban

 Progesterone



Tocolysis

Betamimetics :-

 They are the most commonly used drugs for 

tocolysis.

 Beta 2 receptors are present in myometrium, blood 

vessels & bronchioles.

Ritodrine 

 It was the only drug approved by US FDA for 

tocolysis

 Withdrawan voluntarily by manufacturer in USA 

since 2003 due to report of pulmonary edema with 

IV use but used in other countries.



Doses

 Isoxuprine: IV, IM, Oral

0.2-1 mg/min for 10 min. followed by 

0.1-0.3 mg/min, followed by oral 10-20 

mg TID

 Ritodrine: IV, Oral

100 mcg/min, increase every 10 min. 

by 50 mcg followed by 20 mg TID 



Tocolysis

Magnesium Sulphate

 Useful in PIH , diabetes & hyperthyroidism 

where beta mimetics are contraindicated.

 4 gm loading dose in 100ml over 20 min. 

Followed by 2 gm/hr is given. 

 Reported success rate varies between  64 

to 91 percent.

 Monitoring for toxicity is done by knee jerk, 

urine output & respiration



Tocolysis

Indomethacin

 PG synthtase inhibitor 50 – 100 mg orally 

followed by 25-50 mg 4 to 6 hrly

 It is useful in polyhydramnios as it 

decreases the liquor also

 It increases neonatal morbidity by 

causing premature closure of ductus , 

may cause renal damage & necrotizing 

enterocolitis.



Choice of Tocolytics

 Licensed preparations 
– Oxytocin receptor antagonist – Atosiban

– Beta agonist – Ritodrine, isoxsuprine,  Terbutaline, salbutamol, fenoterol

 Unlicensed preparations/not approved by 
regulatory authority 
– Calcium channel blockers [CCBs] - Nifedipine, Nicardipine

– Nitric oxide donors (No donors)- glyceryl trinitrate [GTN]

– PG synthetase inhibitors – Indomethacin, sulindac,

COX-2 inhibitors

– MgSO4 (magnesium sulfate)

Ronald F Lamont. Atosiban as a tocolytic for the treatment of  spontaneous preterm labor. Expert Rev. Obstet. Gynecol.  3(2), 163–174  (2008).



Atosiban

Recommended 

atosiban as first line 

agent in the 

management of 

Preterm labor . [2,3]

1. Guidelines for the management of spontaneous preterm labor. J Perinat 

Med. 2006;34(5):359-66.

2. Rcog.  Tocolytic  drugs  for  women  in   preterm   labour:   Royal  College  of   Obste-

tricians   and   Gynaecologists   (RCOG).   2002.

3. Expert Opin Pharmacother. 2014 Apr;15(6):787-97.

Atosiban should be considered a first-

line tocolytic for the management of 

Spontaneous Preterm Labor. [1]

http://www.ncbi.nlm.nih.gov/pubmed/24533566


Mechanism of action of Atosiban

A competitive antagonist of human oxytocin receptor

Expert Rev. Obstet. Gynecol.  3(2), 163–174  (2008).

Atosib

an



Therapeutic Indications

 Indicated to delay imminent pre-term birth in pregnant adult women 

with:

➢ Regular uterine contractions of at least 30 seconds duration at a rate of ≥ 4 

per 30 minutes

➢ Cervical dilation of 1 to 3 cm (0-3 for nulliparas) and effacement of ≥ 50%.

➢ Gestational age from 24 until 33 completed weeks

➢ Normal foetal heart rate

Tractocile International prescribing information. 

http://www.medicines.org.uk/emc/medicine/4305/SPC/Tractocile+7.5+mg+ml+Concentrate+for+Solution+for+Infusion/

http://www.medicines.org.uk/emc/medicine/4305/SPC/Tractocile+7.5+mg+ml+Concentrate+for+Solution+for+Infusion/


ATOSIBAN

Atosiban

(37.5 mg/5 ml) 

Atosiban

(37.5 mg/5 ml) 

Atosiban

Dosage & Administration



Standard Dosing 

Regimen for 

Atosiban 

Step Regimen Dose Infusion rate Duration 

1 0.9 ml  I.V. 

injection

6.75 mg Bolus Given over 1 minute

2 I.V. loading 

infusion

54 mg /3 hrs (18mg/hr) 24 ml/hr 

(300µg/min)

3 hr

3

I.V.  

infusion.

Up to  270 mg (6 mg/hr) 8ml/hr 

(100 µg/min)

Up to  45 hours 

Administered Intravenously in Three Successive Stages

The total dose should not exceed 330.75 mg

Tractocile International prescribing information. 

http://www.medicines.org.uk/emc/medicine/4305/SPC/Tractocile+7.5+mg+ml+Concentrate+for+Solution+for+Infusion/

http://www.medicines.org.uk/emc/medicine/4305/SPC/Tractocile+7.5+mg+ml+Concentrate+for+Solution+for+Infusion/


Contraindications

− Gestational age : < 24 or > 33 

completed wks.

− PROM >30 wks of gestation

− Abnormal foetal heart rate

− Antepartum uterine hemorrhage

− Eclampsia & severe pre-eclampsia

− Intrauterine foetal death

− Suspected intrauterine infection   

(chorioamnionitis)

− Placenta praevia, Abruptio placenta

− Any other conditions of the mother or 

foetus, in which continuation of pregnancy 

is hazardous

− Hypersensitivity to the atosiban or 

excipients
Tractocile International prescribing information. 

http://www.medicines.org.uk/emc/medicine/4305/SPC/Tractocile+7.5+mg+ml+Concentrate+for+Solution+for+Infusion/

http://www.medicines.org.uk/emc/medicine/4305/SPC/Tractocile+7.5+mg+ml+Concentrate+for+Solution+for+Infusion/


➢ ADRs were generally of a mild severity. 

➢ The most commonly reported adverse reaction 

in the mother is Nausea (11 %).

➢ No specific ADR in newborn.

Tractocile International prescribing information. 

http://www.medicines.org.uk/emc/medicine/4305/SPC/Tractocile+7.5+mg+ml+Concentrate+for+Solution+for+Infusion/

Di Renzo GC, Roura LC; European Association of Perinatal Medicine-Study Group on Preterm Birth. Guidelines for the management of spontaneous preterm 

labor. J Perinat Med. 2006; 34(5):359-66.

Adverse Reactions

http://www.medicines.org.uk/emc/medicine/4305/SPC/Tractocile+7.5+mg+ml+Concentrate+for+Solution+for+Infusion/


Atosiban Safety - assessment of placental & 
fetal circulation

Grzesiak M, Wilczynski J. Preliminary report of 48-hours Atosiban administration in spontaneous preterm labor - Doppler blood flow assessment of 

placental and fetal circulation. Neuro Endocrinol Lett. 2013;34(7):681-6. 

➢Atosiban doesn't alter uterine nor fetal arterial blood 
flow pattern. 
➢Hemodynamic cardiac activity in fetuses remains 
unaffected. 

http://www.medicines.org.uk/emc/medicine/4305/SPC/Tractocile+7.5+mg+ml+Concentrate+for+Solution+for+Infusion/


No alternative tocolytics were required during the entire study

No retreatment with Atosiban was required during the entire study

No cases of AEs reported or observed during the entire study

No SAEs or deaths reported

All patients tolerated Atosiban well

Out of 110 patients, 98 patients (89.09%) remained 

undelivered up to 72 hrs after completion treatment. 

Ninety seven patients (88.18%) remained undelivered till 

the end of their hospital stay (≤7 days).



Side effects of Beta 

symphathomimetics

 Tachycardia - maternal and/or fetal

 Headache and nasal congestion

 Hyperglycemia / Hypokalemia

 Hypotension

 Pulmonary edema – Multiple gestation, 

other interventions, infection 

 Myocardial ischemia



Contraindications to Beta 

symphathomimetics

 Maternal cardiac disease – structural, 
ischemic, rhythm

 Significant APH

 Poorly controlled medical disorder like 
Type I DM, hyperthyroidism, severe 
anemia

 Contraindications to prolongation of 
pregnancy like PIH, chorioamnionitis, 
suspected fetal compromise



ATOSIBAN VS. β Receptor 

Agonist

❖ β-Agonists are not uterospecific and hence have multiorgan side 

effects.

❖ Atosiban have superior efficacy without the conventional 

cardiovascular side effects compared to β-agonist.

❖ β-Agonists are gradually being phased out of use because of less 

efficacy and higher rate of maternal adverse drug reaction.

❖ Atosiban is very useful in patients with heart disease and multi-fetal 

pregnancies (twins), anemia where β-agonist are contraindicated.



➢ β –agonists use is decreasing worldwide due to safer alternative: 

Atosiban.

➢ Atosiban is as effective as nifedipine with fewer cardiovascular side 

effects.

➢ Nifedipine (oral) : rapid onset preparations compromise safety and 

slow-release preparations compromise efficacy. [fetomaternal adverse 

effects]

➢ The high quality evidence base  & serious concerns about the safety of 

other agents : Guidelines recommend atosiban as first-line therapy for 

the treatment of spontaneous preterm labor.



Minimizing Neonatal 

Adverse Outcomes

 Respiratory distress syndrome (RDS) is a 

major concern – Incidence is reduced due to 

newer therapies

 RDS plays a role in several other conditions

- Intraventricular hemorrhage (IVH)

- Necrotising enterocolitis (NEC)

- Persistent pulmonary hypertension (PPHN)

- Other respiratory conditions



Progesterone Levels

Normal vs. Threatened 

prematurity



43

Progesterone:  Side Effects and 

Precautions
Precautions 

– Discontinue if thrombosis or thromboembolism 

occurs  

– Consider discontinuing if allergic reactions occur 

– Decreased glucose tolerance: Monitor pre-diabetic 

and diabetic women

– Fluid retention: Monitor women with conditions that 

may be affected by fluid retention, such as 

preeclampsia, epilepsy, cardiac or renal dysfunction 

– Depression: Monitor women with a history of clinical 

depression; discontinue if depression recurs 

MakenaTM Prescribing Information, Ther-Rx Corporation St. Louis, MO February, 2011



Progesterone vs. Cerclage

Current recommendations…

 Short cervix who have  
NO previous preterm 
birth 

 Previous preterm birth. 

 For women with a 
previous preterm birth 
AND a short cervix.

 Supplemental cerclage
for short cervix and NO 
previous preterm birth?

Vaginal progesterone

17- alpha 
hydroxyprogesterone

Cervical cerclage

NO DATA

Am J Obstet Gynecol 2012;206:376-86.

ACOG practice bulletin no. 130: Obstet 
Gynecol. 2012;120:964-73



Genetic

 Important component of idiopathic 

group.

– Single gene polymorphisms of cytokines 

in both mother and fetus may be 

responsible

– Polymorphisms involving TNF-308, IL-

1 and IL-6 have been most consistently 

associated with spontaneous preterm 

labour and preterm birth.



Important

 Uterus is the best incubator at no extra cost. 

Uterus is the best transporter also.

 Short term tocolysis is proved beyond doubt, it 

gives time for steroids to work .

 Long term tocolysis is not supported by 

evidence based medicine, still it is widely 

practiced.





Ranjan Kumar Pejaver. 
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Burden of Neonatal  health problems 

 Each year 19% of the world’s infants, awesome 25 

million are born in India.

Neonatal mortality rate (NMR)- 23/1000 live births

Early NMR – 19 and late -4

 Infant mortality (IMR)– 39/1000 live births.

 Under 5 mortality  rate – 47/1000 live births

 Neonatal mortality constitutes 2/3 of IMR

 Constitutes nearly ½ of under 5 mortality

 Goal is to reduce NMR to less than 10 by 2030





1. Antenatal steroids for women in preterm labor

2. Magnesium sulphate in preterm labor

3. Delayed/deffered umbilical cord clamping

4. Resuscitation:  regulating oxygen

5. Temperature control in the DR

6. Kangaroo mother care  

7. CPAP vs ventilator

8. Breast  feeding

9. Early feeding vs TPN

10. Antibiotics when needed



Single course of antenatal steroids:

21 trials , 4038 infants

↓ RDS  RR 0.66; ( 95% Cl 0.56 -0.77)

↓ Need for respiratory support  and NICU 
admission

↓ IVH   RR 0.55 (95% Cl ).44 -0.76)

↓ NEC   RR 0.50  ( 95% Cl 0.32 – 0.78)

↓ Neonataldeaths RR 0.69(95% Cl 0.59-0.81)

➢ Standard of care for women at risk 
of preterm birth before 32 weeks 
GA. 



 World Health Organization  & United nations

 UN Commission on life saving commodities 
for women and children

 ‘ ..estimated that up to 400 000 lives could be 
saved each year by antenatal corticosteroids in 
low resource settings’

 Low-Middle income countries:

 Coverage of antenatal corticosteroids  for all 
deliveries  between 28 to 34 weeks of gestation 
is  Overall  is 52%.



In 5 trials, 6145 infants: 

Antenatal magnesium sulphate therapy 
given to women at risk of preterm birth:

risk of cerebral palsy

( RR 0.68; 95%CI 0.54 - 0.87)



Antenatal magnesium sulphate for neuroprotection 
of

To reduce incidence motor disability & cerebral palsy(30%)
neonates.Doyle LW et al. Cochrane Database Syst rev 2009 

Mag sulph regulate excitatory stimuli by blocking NMDA 
receptors.

Vasoactive properties  improve cerebral blood flow.

Prevents neuronal injury from proinflammatory cytokines

May have an anti apoptic effect

Monitoring- resp rate, patellar reflexes.

NNT at 34 weeks is 56, and at less than 30 weeks is 
46



In women at risk of early preterm imminent birth, use magnesium 
sulphate for neuroprotection of the fetus, infant and child

 When GA is < 30 weeks ( in Canada <32 weeks)

 When birth is planned or expected within 24 hrs

 Regardless of plurality

 Regardless of the reason women are considered to be at risk for 
preterm birth

 Regardless of parity

 Regardless of anticipated mode of birth

 Whether or not antenatal steroids have been given 

 IV 4g loading dose over 20- 30 min, then 1g per hr maintenance  
until delivery or for 24 hrs, whichever comes first







Hematocrit at birth or 1 hr of age ( p= 0.0007)

 Transfusions for anemia (p= 0.005)

Number of transfusions ( p= 0.0004)

 Intraventricular hemorrhage ( p= 0.002)

 Late onset sepsis in 1 study (Mercer et al) 3% vs 

22%)





Umbilical Cord Milking
Hosono S et al. Arch Dis Child Fetal Neonatal Ed 2008

 40 preterm infants: 24-28 weeks

 immediate cord clamping ( 20) vs umbilical cord 
milking (20) 

 20 cms,  2-3 times

Increased initia Hb ,higher  BP at admission  

Decreased need for transfusion.

Decreased days of ventilation.

Decreased oxygen days.

No difference in IVH

No difference maximum bilirubin.           



Use less oxygen for resuscitation
100% oxygen versus Room Air

Three meta-analyses studies  published

first breath and cry of newborns resuscitated with 
100% oxygen was significantly delayed 
compared with those resuscitated with room air 
(mean difference, 1.5 min [2.02 to 0.98]).

Short-term neurologic outcomes appear 
comparable 

A disconcerting observation is the evidence of 
prolonged persistence of oxidative stress in 
infants resuscitated with 100% oxygen. 





Neonatal Resuscitation in Resource-Limited 
Settings: Titrating Oxygen Delivery without 
an Oxygen Blender

Marta Thio,et al The Journal of Pediatrics Volume 165, Issue 2 , Pages 256-

260.e1, August 2014

Conclusion:

 Self-inflating bags with a reservoir in situ can deliver 
a variety of oxygen concentrations without a blender, 
from <40% with 0.25 L/min oxygen flow to 100% with 
5 L/min. 

 The adjustment of oxygen flow may be a useful 
method of titrating oxygen in settings where air-
oxygen blenders are unavailable.

http://www.jpeds.com/article/S0022-3476(14)00352-7/abstract
http://www.jpeds.com/issues?issue_key=S0022-3476(13)X0021-6


Oxygen therapy should be targeted to levels 
appropriate to the condition, gestational age 
and postnatal age of the infant

Sink D W et at . Arch dis child . 2011



 Hypothermia on 
admission to NICU very 
common: 60%

 Independently 
associated with 
increased mortality

1.6 to 1.9 times

 Plastic wrap/ plastic bag 
prevents evaporative 
heat loss in preterm 
infants

[Vohra et al 1999, 2004]



Do we have enough 

 Incubators?

 Monitors?

 Nurses?



18 studies: 2751 infants

↓ mortality: RR  0.60  [ 95%CI: 0.39-0.92]

↓ hypothermia: RR  0.34  [95%CI 0.17-0.67]

↓ nosocomial infection: RR 0.45 [ 0.27-0.76]

↓ length of hospital stay: mean diff 2.2 days 



In affluence, KMC is useful addition to infant care

In financial constraints, it is a precious gift

In poverty, it may be the only means of survival 





 Delivery room CPAP. Selective but early 
surfactant usage.

 Decreased surfactant use

 Decreased ventilator days

 Decreased VAP/ infection

 Increased survival with lower cost



 Incidence of sepsis 
 Human milk Formula 

Day 0- 10  5% 10% 
Day 11- 24 9% 20% 
Day 25- 38  0% 15% 

 

 
Odds ratio for sepsis in Human Milk fed infants = 0.4  
(95% limits 0.15 to 0.95),   p= 0.04 



926 preterm infants   NEC in 51 (5.5%)   Mortality 26%

Incidence of NEC (compared to infants fed breast milk alone)  

 Partially breast milk fed:                          3   

 Formula fed:                                             6 -10  

 Formula fed infants GA < 30 weeks:       20  



 Lucas A  Lancet 1992, Arch Dis Child F & Neo Ed 1994

 502 preemies   18 month follow up

Donor milk 8.8 points > term formula

 300 preemies   7.5 -8 year follow up

Mother’s milk 10 points > no mother’s milk

 Vohr B Pediatrics 2006

 1035 ELBW infants, 18 month follow up

 Every 10 ml/kg/day of BM contributed to 0.53 
points on Bailey Mental Development Index

 110 ml/kg/day breast milk = 5 points



 Start feeding early

 Use mother’s own milk whenever possible

 Consider increasing volume of milk instead  of 
fortification?

A Randomized Control Trial Comparing Two Enteral 

Feeding Volumes in Very Low Birth Weight Babies

Thomas N, Cherian A, Santhanam S, Jana AK

J Trop Pediatr 2012

200 ml/kg/day vs 300 ml/kg/day



 Handwashing and aseptic precautions

 Enteral nutrition

 Strict antibiotic policy

 Nursing training and involvement of nurses 
in decision making and administrative issues

 Involvement of mothers



Control Intervention

Neonatal 

mortality

29.3/ 1000 20.3/ 1000

Sepsis related 

deaths

37.9% 15.5%

Antibiotic use 72% 23%

Newer 

antibiotic use

33.8% 2.6%



Delhi Neonatal Infection Study (DeNIS) 
collaboration 

Of the 88 636 live-births from July 2011 to February 
2014, 

14 779 neonates required NICU admission; 

13 530 (90.0%) neonates were enrolled in the study 

Incidence of total and culture-positive sepsis was 
14.3% (95% CI 13.8–14.9) and 6.2% (5.8–6.6), 
respectively. Nearly two-thirds of total episodes 
occurred at or before 72 h (‘early-onset’). 



Two-thirds of isolates were Gram-negative 
including Acinetobacter spp. (21.9%), Klebsiella 
spp. (16.6%), and Escherichia coli (13.7%). 

Majority of the pathogens exhibited high degree of 
AMR to even ‘reserve’ antibiotics like extended 
spectrum cephalosporins and carbapenems 

High proportion of Acinetobacter spp. (81.5%) and 
Klebsiella spp. (53.8%) was multi-drug resistant 
(MDR). 

Colistin resistance was detected in seven (0.7%) 
Gram-negative isolates. 



 Avoid empirical usage of antibiotics.

 Develop logistics to improve and increase true 
culture yeilds

 Stop antibiotics as soon as possible.

 Do not higher antibiotics

 Do not use broad spectrum antibiotics.

 Antibiogram suited to the unit and local 
environment

 Have an antibioitic policy.

 Develop a liaison with the obstetricians and 
physicians in the periphery.



 Antenatal steroids

 Antenatal magnesium 
sulphate

 Delayed umbilical cord 
clamping

 Temperature control in 
DR

 Regulated O2 use

 Kangaroo care

 CPAP

 Human Milk feeding

 Hand washing

 Restricted antibiotic use
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