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Abstract : INTRODUCTION In the past decade great ad-
vancements in Neonatal care contributed to a fall in IMR. A
further fall in IMR can only be achieved by improving the
Neonatal Transport Facilities. Hence to assess the current
status of Neonatal Transport we undertook this study. STUDY
DESIGN This is a cross-sectional study of 75 neonates
transported to our NICU. For all the babies data regarding
place of birth, mode of delivery and mode of transport were
collected. On admission parameters like blood glucose,
temperature, CRT, SPO2, presence of cyanosis and shock
were assessed. RESULTS In the present study 64 of
neonates came to our NICU on their own conveyance. 67 of
referrals from PHCs did not utilise ambulance facility. 30 of
neonates had hypothermia on arrival. 35 had hypoglycemia on
arrival. 15 had a low oxygen saturation on arrival. 15 had
prolonged CRT on arrival. Only 8 of neonates received prior
treatment. 11 babies did not have any referral slip. Only a very
few had complete and proper referral advice.

CONCLUSION To further reduce the neonatal mortality rate,
the neonatal transport facilities should be upgraded. A
standard protocol should be formulated for inter facility
transport. A separate fleet of neonatal ambulances that are
well equipped and manned by trained personnel is the need of
the hour.

Keyword Neonatal transport, Ambulance, Pre-Hospital
stabilisation, Infant Mortality Rate, Neonatal Intensive Care
Unit

INTRODUCTION:

The Millennium Developmental Goal -4 aims to lower the IMR
from 1990 level of 84 per 1000 Live Births to 28 per 1000 Live
births by the year 2015(1). Two- third of IMR is contributed by
deaths within the first week of life. The major causes of
neonatal mortalitOOy are Prematurity, Birth asphyxia and
Sepsis. In the past decade we witnessed great advancements
in neonatal care under NRHM, IMNCI and CEMONC
programmes. This has helped in bringing down the infant
mortality rate significantly. However the status of neonatal
transport still remains in primitive stage. Hence a further fall in
IMR will only achieved when neonatal transport facilities are
improved. Though institutional delivery and in utero transport
of newborn is the safest way to transport a sick neonate,
unfortunately preterm delivery and perinatal illness cannot be
always anticipated. This
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results in the continuous need for transport of these babies.
These babies are often critically ill and the outcome is also
dependant on the effectiveness of transport system. In most of
these newborn babies the ineffective transport system results in
hypoglycemia, hypothermia, cyanosis and other complications.
These complications further increase the mortality among these
sick neonates. The introduction of 108 ambulance services in
Tamilnadu under the auspices of EMRI (Emergency Medical and
Research Institute) has revolutionised the transport of sick
patients to the hospitals. Their services to accident and trauma
care is commendable. But most of the ambulance services in
India are neither equipped to handle sick neonates nor manned
by skilled persons to handle neonatal transport.

Hence we undertook this study to analyse the profile of newborn
babies referred to our level Il NICU.

NATURE OF STUDY: Descriptive study.

STUDYPERIOD: One month period from 16.01.2012 TO
15.02.2012.

LIMITATIONS OF THIS STUDY: This is a short study of 75
babies transported to our NICU in one month duration. Many
neonatal morbidities like hypoglycemia and shock may
occur due to the primary illness per se or due to poor
transportation facilities. In this study it was not possible to
differentiate between them. Large Randomised Control
Studies may be necessary to analyse this (Table-25).
INCLUSION CRITERIA: 1. All babies referred to our NICU are
included in the study

Exclusion criteria:

1.Since the aim of the study is to analyse the effectiveness of
neonatal transport in emergency situations, Non urgent cases
and babies more than 24 hours aged are excluded from the
study. 2.babies born intramurally are also excluded from the
study

Study Protocol:

After getting consent for the study from the parents, following
data were recorded for all the babies in

the study group.

. Time of birth,

. Place of birth,

. Birth — Arrival interval,

. Mode of delivery

. Birth weight

. Geststional age

. Temperature

~N~No b wNBE



8. SpO2 by pulse oximeter

9. Blood sugar

10. Capillary Refill Time

11. Cyanosis

12. Mode of Transport

13. Accompanying person

14. Provision of warmth during transport

15. Provision of Kangaroo Mother Care during Transport

16. Availablity of referral slip — complete or incomplete

17. Pre-transport stabilisation

Case Definitions:

Case definitions of IMNCI for Hypoglycemia, Hypothermia, Gesta-
tional Age, Birth Weight and Shock

were used for this study.

Hypoglycemia: Blood glucose < 45mg/dI

Hypothermia: Axillary temperature recorded by thermometer
(graded by IMNCI guidelines)

Cyanosis: Cyanosis of soles, perioral region and not just of oral
mucosa

CRT: Delayed if more than 3 seconds

LBW: Birth weight <2.5kg

VLBW: Birth weight <1.5kg

Preterm baby: Born <37 week

Extreme preterm: Born <28 week

Sepsis, Birth Asphyxia, MAS were diagnosed as per National
Neonatology Forum guidelines.

RESULTS AND ANALYSIS:

1AGE DISTRIBUTION
AGE IN HOURS

-4 i (B4 %)
12 (0%
13-12
18-24 i
TOTAL 75 (100 %)

In the present siudy. most of the babies (38%) were fransperizd witin € hrs of bath, This finding

CETRAVELLED
|STANCE TRAVELLED NO OF CASES
IN CITY 11 (15%)
b6 (74%)
[11%]

Mozt of the babies refemed to our NICU wers from a distance of less than 50 kms. 11% of babies
were refemed from a distance of mare than S0kms

& CFSTATIONA| AGF DISTRIAIITION
IFESTATIONAL AGE 0. (%)
EXTREME PRETERM {1 %)
PRETERM 040 %)
TERM B3 (57 %)
POST TERM 1%
MoTAL FS (100 %)

N Me present sluy 40% bakies were pretemm and 1 % was airame pratenm.
ZDIAGNDSIS
DIAGHDSIS 0. %)
fOZ Ei21%]|

PRETERM S (33%)

BIRTH ASPHYRIA PO (27%]

45 bi (3%]

BEPSIZ B (%]

ECNGENTAL ANIMALIES (3%

OTHERS B i3%]

MoTAL VS (100%)

The common reasons for refemal In the presant study ane Fresznmyd1%), Bih Asphyxla(27%) and
RO3(21%). Some of the refermed neanales had mulpie morbid=ias and orfy e gaminant linzss &
considared hers for classificalion,

B TEMPFRATIIRFE Ol SREIVE]

reassures the prompiness wih which the neonates ane refemed to our MICU TEMPERATURE 0. (%]
CAMAL F2(71 %)
2BI ACF (1F BIRTH JILD KYFCTHERMIA b (27 %)
PLACE CF BIRTH NO. (%) ICOERATE HYPOTHERMIA (%)
- —_— i BEVERE HYPOTHERMIA b
HOME DELIVERY 2(3%] =
— ToTAL = (100 %)
i< ROE
EHCUAR AL (B47%) n e present study, 27% of bables had mild fiypathermia, 2% of bables had moderate hypothermla
CEMONG CENTREIGH 14 [15%) al me fime o admisslon. These batles werz not proviced with ‘Wam Chaln' during transpart
. [ 3 Al (0N &1 ULASF 04 SRRIVA]
PRIVATE HOSPITAL 7 (%)
AL BLOOD GLUCOSE LEVEL 0. (%)
TOTAL 75 (100%) CAMAL b1 58 %)
Amang those babies refemed to NICU 82°% were delivered in PHE HYROGLYCEMIA 4145 %)
TOTAL [5(1003%)
1 MODE OF TRANEPORT n e present 51.]03‘ r‘,pcgptena Wag noted I 45% of babies & the Ume of admission.
MODE OF TRANSPORT NO.[%) b b
108 AMBULANCE 18128 %)
PRIVATE AMBULANCE 4% fiommar Faez= I
i _ . erQI.D\J'EED I, 15“-:' I
GOV, AMBLILANGE (7 %) e Sremmn vy T e SeE P PSS aptary T i T A ST
_— - . on the Importance of pre-transport stabllsation of the necnates.
OWN CONVEYANCE 46 64 %) S
M Lol 53]
PROWVIDED
OT PROVIDED FS (100 %)
roraL FE (100 3%)
In the present study about 64% of neonates did MOt have Proper e e e o e naas mis wees harainies sioes i e e

transport facilities and arrived at the hospital at their own
conveyance. A non-ambulance transport places the neonate at
increased risk for mortality and morbidity.
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13 PEIOR TREATMENT EFEOSE TRANSPORT

FRIOR TREATMENT O (%)
PROWIDED b i3 %)
OT PROVIDED: ooz =)

[romar s 100301
‘Cnly &% OF NOEE DIDIZE WENS GIMEN Por Ia3iMENt DESHIE aNSpart. in Me =5t of e Sway group ne
pre-transpon sisbilsation was oiven.




14 PROVISION OF WARMTH DURING TRANSPORT

PROVISION OF WARMTH MO ) caneEyance
PRoWIDED bs (33 3 4 CORREL &TION BETWEEN MISTANCE TRAVELLED AND MORTALIT
MoT 2RoWIDED b0 (57 %) DISTANCE 0 OF CASES MORTALITY PERCENTAGE
FoTAL F= (1260 %5 TRAVELLED
n me present !-1JU!¢' we notad ihat In about €73 of bables warm:h was not p'Dt'dEd WITHIN CITY 1 las
T ———— DISTANCE<SOKM 5S¢ 5 F3%
REFERRAL SLIP b 1%) DISTANCE =50 KM 4 %
Pt inBs P [oTAL i 4 00%
:ODIA'T.UA LABLE ,; :::l - From e 8 bables tTﬂEF‘JI’.Ed Trom & distance of more than S0kms, 4 bables explired. This s due to
= o)
Though 0% of the referrad bables Rad referal Slip, only 6.6% wene complete. Mast of the referral noe-avallailty of el I NICL WEhin a rads of SOkmes.
=Ips dlo ot have detalls ke APGAR Scors, Mode of dellvery, treatment detalis, etn. 22 CORRELATION BETWEEN MORBIITY AHD MODE
DDE OF WO OF CASES HYPOGLYCEMIAHYPOTHERMIA [SHOCK  HYPOXIA
TRANSPORT
18 AMBULANCE 113 B i b i
FUT AMBULANCE 8 h h h i
[50VT AMBULANCE § 3 b h b
) PATIENT'S OWN M8 s 4 r r
16 ava)l ABIITY OF TRAINED ACCOMPANYING PERSON DURING TRANSPORT }
EVAILABILITY OF TRAINED PERSON HO. %] ECGNVEYANCE
P AILASLE T (23%) [ B4 g2 11 i1
HOT AVAILABLE FE |
roTaL Fs (100%) From the above table it is evident that morbidities are signifi-
n fe present study only 23% of bables were accompanied by frained persons. The frained parsans cantly higher in babies transported in their
roloed Emergency Medizal Techniclans and St MUrses own conveyance.
. INGTRANSROST o o In most of the neonatal illness the above morbidities coexist.
————— [ ey Hencg r_nuch larger _studles are need_e(_j_ _
S —— — to definitely ascertain whether morbidities are due to illness
— — per se or due to neonatal transport.
Fesding was not given to 31% of bables during transport. Feeding could have been given at least for CONCLUSION:
siabie pretermiLEW bables whao were trans®zmad along with thelr mothers. 1. Golden Hour Concept
P Any |nsu|_t to _th_e neonatal _braln occurring in the first few
[pruTec e - hours of life will increase their mortality and
D pa (2% morbidity. Hence to improve the neonatal survival and to
Fora _ - e prevent the occurrence of future handicaps,
e o e e DT A MEs s e Tt vy SORIME MASEA] 25VIER 203 335 Swpred. treatment should be initiated immediately after birth, espe-
e T e T o cially in conditions like birth asphyxia.
w— L [reusance pmbuance mesance In trauma care this Golden Hour concept has given very
puc F= ke E £ - good results. This golden hour concept can
provate I E [+ F be expanded to Newborn Care also, although in a different
in e present study, from e above fable It can Se noted that £7% of necrates borm In SHC'S cams setting. In contrast to trauma care where
it i by opiioitepinp Wmpigispusieiptithoskinsini g the patient is not inside the health care system in the first
20 CORRELATION BETWEEN MODE OF TRANSPORT ¥S HYPOGLYCEMLY few hours, the neonates are very much )
rotar no.  [10= [privata lzowt patient = own under the health care system immediately after delivery. So
- pmbulance AmoulEnce Lonvevance stabilisation and treatment can be
e c A £ oot initiated immediately after birth in the ‘Golden Hour'.
From e above table It = avident that Hypoglycemla = mare commeon In neonates transporied by 2 E_St_ab”lShmg SaFe!llte level Il NICU'S - for every 50kms to
their own conveyancs. minimise the morbidity and mortality
1 CORRBF] STHON AFTWEFN MONF OF TRAMSPORT WS HYPOTHERMIA due to transport . .
Total Mo, aonates Heonatas MHaonates Meonates came 3 Pre'H05p|ta| Stablllsatlon
raneported  [Traneported by [Tranaparted by [y own As evident from our study only a very few percentage of
108 Privats [Gowt ambulancagonyayance R AR H
buranee  lmbuiance neonates receive pre transport stabilisation. An
Hypotnermie |3 i i E L= improvement in the pre hospital stabilisation will definitely
hommothermic E2 5 b E bs improve the outcome for the neonates.
From e above ek =_l||. £ avident that & pables who were ransponsd by ambulances wers 4.Dedicated fleet of Neonatal ambulances
PYESnSrmIS on A Most of the available ambulances now are not adequately
3 CORRF] STHIN Eh DIAGHOSIS AN DRINS TREATMENT equipped to handle sick new born babies. So a dedicated
Fos  preterm :::mm Mas E::E.:EI |-SwW [Sepaia Ohare fleet of ambulances which are well equipped and manned
—— C " C " b . by trained personnel W_|I| improve the quality of neonatal
bscaived transport. At present this dedicated fleet of ambulances are
pot 18 S & I o et o F available in few places in Tamilnadu. This should be
Received | - — — - expanded to all the Districts in our state. Air liting of sick
From e above 1abie Itis evident that none of the bables with RDE. Prematunty, LEW and s=psls « . .
ressived any pre-hospal staciisation, new born babies to a nearest NICU like in developed
countries still remains a distant dream for a developing
3 CORRF STMOMN BFTWEFN MONF OF TRAMSPORT LM BETaIITY H .
EGDE OF TRANSPORT MORTALITY Coun!:r_y Ilke lndla'
05 AMBULANCE (WITHOUT NEONATAL INCUSATORS)  |S25%) 5. Utilisation of am bu_la_nces_ for Neonatal transport )
PRIVATE AMBULANCE oiess) From the above study it is evident that ambulance services
[EOVERNMENT AMBULANCE 017 %) are under utilised for neonatal transport. An improvement in
PATIENT'S OWH CONVEVANCE [2(5E%) the utilisation of ambulance services for neonatal transport
MoOTAL 24{100%)

will improve the morbidity and mortality of neonates.

As ewident from the above table, mortalfly was more common among bables ransparied In thelr oan
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6. Warm chain

The most important aspect in the transport of neonates is the
maintenance of warm chain during transport. Adequate equiments
like neonatal transport incubators should be available during
transport to maintain normothermia in the neonate. In resource
limited settings, alternative low cost improvised containers like
thermocol box, basket, padded pouch, polythene covering etc., can
be provided. Care should also be taken to prevent heat loss by
proper wrapping of the baby. Transport crew should be well
educated regarding the warm chain.

7. Training of Ambulance Crew

The ambulance crew should be adequately trained to handle
neonatal emergencies.

8. Formulation of a standard protocol for Neonatal Transport
As evident from the above study most of the babies are transported
without prior stabilisation, without a proper referral slip, without
proper maintenance of warm chain and in their own conveyance.
Hence an availability of standard protocol for inter facility transport
will go a long way in improving the outcome of transported babies.
The following factors should be considered in formulating a
standard protocol(2,3,4,5) . Separate protocols should be
formulated for Primary Health Centres and Government Hospitals,
as facilities a= 7Y vailable will diff

Pre |

|- Maintain normothermia |
> Maintain sirway/isrsathing — consigsr intubation if preterm < 30 weeks | recurrent apnea , eto |

Maintain circulation — I'V access and shock comrection as indicated

Biood glucose — measure and stabilize blood guccse as indicated
Prevention of sepsis during
Counselling the parents.

T

Wirite a complete referral slip

Basic iy needed for ideal lad

T incubator or low cost alternatives

Suction device

Cuovgen eyiinders
l2irway equipments like ET tube . mask . lanmgoscope , etc

Fulse_oximeter, ECG monitors , glucometer, thermometer

Essential drugs like adrenaline. dopamine, phenobarbitons, vit k. calcium gluconats. ste

Rl LA

Consumabies like I fluids , IV set, stethoscope . gloves, ete.

Icare durin, rt

[Watch for hypothermia (a simple way to assess — ensurs warm feet]
Ensurs open airways breathing

Provide KMC / feeds as indicated

Monitor vitals — Heart Rate i Rate, CRT.

o o

8. Periodical review of Neonatal Transport Facilities
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