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Smooth RoadsAhead: L essonsFrom our Sick Neonate Retrieval Service
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ABSTRACT

Strategiesfor freetransfer of sick neonatesto hospitalsarein place, but reports suggest suboptimal statusof the same acrossthe country.
Over 7 years, our Sick Neonate Retrieval Service (SNRS) transported 165 neonates, of whom 92.1% survived. Safe, stable
transportation mandatesthe presence of aneonatol ogy-trained doctor and nursein an equipped ambulance.
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Clinical status of sick neonates who need referral for
advanced care often warrants upgradation of treatment
before or during the process of transport. The increased
risks associated with interhospital transport of sick
neonates can be minimized when the transport is being
performed by trained neonatal retrieval teams. The
developed world has established systemsin place for the
retrieval of sick neonates[1].

Free transport facilities for pregnant women and
neonates by the National Ambulance Service (NAS),
emergency medical training of driversand attendantshave
beenintroduced invariousstatesacrossindia[2]. Clinical
practice guidelineswith descriptions of elementsrequired
for efficient transport of sick neonates are available in
India [3]. Individual hospital-based data have also
demonstrated that those infants who are accompanied by
trained personnel fare better than those who come by self-
arranged or unequipped means[4]. However, theliterature
pertaining to neonatal transport from various parts of the
country reports a dismal picture [5]. This retrospective
analysis aimed to systematically describe the experience
of our hospital over aperiod of seven years (2016 to mid-
2023) with the Sick Neonate Retrieval Services (SNRS)
wherein the presence of a neonatology-trained doctor,
nurse and patient care assi stant in the equi pped ambulance
ismandated
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Weareal evel 111B accredited (National Neonatology
Forum, India) unit in a tertiary care facility of South
Keraa, India. A written protocol isin placefor the SNRS.
A phone call or email or fax or text message from the
referring doctor or family, documentsthetransport request
and hel ps determine the history and clinical status of the
infant. The daily duty-roster includes one doctor and a
nurse responsible for a possible SNRS during the shift.
The necessary equipment, prearranged in aready-to-grab
bag iscross-checked and the onward journey ismadewith
the siren of the ambulance wailing and beacons flashing.
When the team arrives at the pick-up destination, we
follow the “stand and play method” where the baby
receives treatment and stabilization on scene before
transportation to thereferral centrerather than“ scoop and
run”. The return journey is pursued at a steady pace to
ensure comfort of the team and control over the baby’s
requirements enroute. Documentation of vitals and
interventionsduring transport aredone systematically. We
strive to reverse transport when clinical stability is
ensured, based on the family’s preferences and readiness
of thereferring doctor.

A sample size of 139 was calculated based on pilot
data collected from our unit. We presumed that 90% of
neonates who were transported by the SNRS would
survive, with aprecision of 5% and atype | error of 5%.
Complete data was available for 7 years (2016 to mid-
2023) from the el ectronic medical records of our unit.

Since this was a retrospective descriptive study,
informed consent was not obtained, however, privacy and
confidentiality of all patients is ensured. Data of 165
neonates transported by SNRS was anayzed.
Demographic details, pre-referral clinical information,
and outcomes are described in Table I. Of the 165
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Sick NEONATE RETRIEVAL SERVICE

Tablel Demographicand Pre-Transport Clinical Char acteristicsof Retrieved Neonates (n = 165)

Characteristic

Value

Gestational age (wk)2

Birthweight (g)2

Malegender?

Postnatal age at transport (d)@

Primary reason for referral®

Respiratory distress

Preterm care

Very preterm

Encephal opathy

Shock/ heart disease

Major congenital malformationsand multiorgan dysfunction
Pre-referral supportsalready present?
Thermal control and feeds/maintenancefluidsalone
Non-invasive respiratory supportintubation and ventilation
Central venousline

Inotrope support

Hypoglycemiacorrection

Catchment area®

Withinthecity

Withindistrict limits

Neighboring districts

Neighboring states

Maldives (overseas)

Therapies commenced at referring hospital by SNRS?
No additional supports

Oxygen/ Non-invasiveventilation
Hypothermiacorrection

Intubation and ventilation

Fluid bolus/ inotropeinitiation for shock

At our unit

Outcome: Survival till discharge?
Reversetransport after stabilization®

Referred to other unitsfor continuation of care?
Duration of hospital stay (d)2

Central lineinsertion®

I notrope support?

Hypoglycemiacorrection intravenous?
Non-invasiverespiratory support?
Conventional ventilation?

High frequency ventilation®

Inhaled nitric oxidetherapy®

37 (33, 38) (Range 25t0 40)

2660 (1880, 3007) (Range 705 to 5100)
99 (60)

2(0,9) (RangeOto 71)

90 (54.5)
82(49.7)
39(23.6)
18(10.9)
15(9.1)
34(20.6)
33(20)
66 (40)
66 (40)
19 (11.6)
37(22.4)
19 (11.7)

40 (24.2)
62 (37.6)
31(18.8)
21(12.7)
11(6.7)

115 (69.7)
34(20.6)
28(16.9)
16(9.7)
38(23)

152 (92.1)
42(25.5)
4(2.4)
6(3, 15) (Range2t097)
48(29.5)
32(19.4)
17(6.1)
58(35.2)
38(23)
17(10.3)
10(6.1)

Value expressed as @median (IQR) or n (%)
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neonates, 152 (92.1%) survived. It is important to
emphasize that SNRS team was required to commence
therapies at the referring hospital itself for 50 neonates
(30.3%). None of the babies showed clinical deterioration
at admission at our unit when compared to the
hemodynamic status at the start of travel. Four families
requested transport to other centerswherethey eventually
expired. Five of the nine infants who expired in the unit
had major congenital malformations; 3 were extreme
preterm neonates who were transferred after one week of
lifein amoribund state; one had an intestinal perforation
pre-transport and developed refractory shock. We have
conducted four air transports in commercia airlines
(Bengaluru and Maldives). The process involved
documentation and extensive arrangements including
clearancefor oxygen cylindersand mechanical suctionsto
be madein advance.

Thereexist different modelsfor institutions catering to
emergency medical services (EMS) out of hospital. The
Franco-German model is physician-led while the Anglo-
American one is dependent on trained paramedics [6].
India has schemes based on regional circumstances like
theNAS, Emergency Management and Research I nstitute
model, Bihar model, Janani Express Scheme etc. [7].
Auditsin2013-2014, however, show that lessthan 20% of
pregnant women usethe NASin six states[2].

In our study group, no neonate showed signs of
deterioration at admission. Reports about neonatal
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transport from several parts of the country are not
reassuring with up to 40% deaths within 24 hours of
admission [8,9]. Suboptimal conditions were reported
leading to 20% mortality; 76% were hypothermic at
admission [10]. Multivariate analyses by Singh et a
revealed that the need for immediate cardiorespiratory
support on arrival, and absence of medica staff during
transfer were significant predictors of mortality [4]. We
wish to emphasize by our report that a robust system for
retrieval of sick neonates with special emphasis on the
mandatory presence of neonatology trained doctors and
nurses is not only feasible, but aso worthwhile and
rational. Number of medical trainee seats for post-
graduation in pediatrics and postdoctoral courses in
neonatology areincreasing across the country. With over
4000 doctorstraining inthese subjectsat any point of time,
it should be prudent to earmark transport teams with
specified duty rotations in every teaching hospital, both
government and private. Instead of dealing with
unexpected arrival of a crashing neonate to emergency
rooms, an appeal heedsto go out to all tertiary public and
private sectors who have facilities for advanced neonatal
careto consider organized retrieval of sick neonatesfrom
specific catchment areas. A model for SNRS would
depend on closest availabletertiary carefacility, financial
status of the family and distance acceptability, logistics
like distance from home, accommodation facilities etc
(Fig. 1). The design of a multimedia app (not unlike the
food delivery apps) would be recommended so that the

Key:
G: Government institute
P: Private institute
#: Sick neonate
ﬁ : Level 1 center
g, : Center with
A m manned transport
ambulance
ﬁ : Level 2/3 center

Fig. 1 Suggested Sick Neonate Retrieval Network: Sick neonateinal evel | Government/Privatefacility. Transport call to the nearest
Government/ Private ingtitute with manned transport ambulance. Solid black arrow depicts rushing to retrieve sick neonate. The
network can decide based on bed/ facility availability to move baby in equipped and manned ambulanceto private/ government Level
2/3facility aswarranted (black dotted arrow). The choice of hospital for further careisbased on multiplefactorslike distance, family

choices, bed availability, stability for near/far transport.
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referring doctor can rapidly recognizethe nearest transport
team available, estimated arrival timeby realtime satellite
maps of traffic and road conditions and closest intensive
carebed/ hospital withtherequisitefacilities. Thesegoals
would need immense networking and collaboration
amongst units to achieve one step towards equitable
distribution of health services, and thetarget of singledigit
neonatal mortality rateby 2030sin India.

Private-public partnershipsand use of multimediaand
networking would go along way in optimizing support for
these sick neonates. Thereisabeacon of hope for smooth
roads ahead with small stridesfrom each of us.
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