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Extreme Prematurity remains one of the most controversial
topics in the field of neonatology

. There isn't a recipe for the management of the Extremely
Core issues PreTerm Neonate but rather a sequence of interventions

that represent a base from which to tailor individualized
management

It's a medicolegal minefield

You get one chance at these babies , . _
Mistakes are life long It's a funding nightmare

It's emotively delicate




BW 380 gm 24 weeks Day 14 NINO
96 days in NICU transferred to peripheral hospital 12 days before discharge

Grd 1 IVH, No PVL, No NEC, No ROP




Happy success story !

Nasty side of private practice
& Medico-legal
challenges



BW 380 gm 24 weeks -

96 days in NICU -
Grd 1 IVH, No PVL, No NEC, No ROP - short and long term COST saving to scheme




So where are these
Costs generated ?

What is the cost of the 15t day in the

Neonatal ICU

approx. R 60 000

Daily bed rate in NICU

Neonatal Intensive Care Unit: per day

Neonatal High Care Ward A: per day

Neonatal High Care Ward B: per day

Neonatal Ward Fee: per day

R22 783.10

R12 730.70

R 8 323.30

R 5486.00




So where are these What's the cost of incubator
or ventilator ?

Costs generated ?

Giraffe Omnibed R550 000
Giraffe Warmer R380 000
. ) SLE 6000 / Draeger
Now add a complication Ve R450000
of prematurity Bratnz Monkor R350 000
—

Surgical NEC?

Add R250 000 to any bill
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REALITIES AND CHALLENGES IN SA

Funding

Legal technicality from the MEDICAL SCHEMES ACT 131 OF 1998 under PREGNANCY
AND CHILDBIRTH

Diagnosis Treatment

Low birth weight (under 1 000g) Medical management not
with respiratory difficulties including ventilation

Essentially if a baby is born below 1 kg regardless of whether the ICD-10 codes
indicating its an acute involuntary PMB admission , addendum 67N of this act allows
medical aids exempt from paying

Remember ventilation codes 1212,1213 & 1214 apply not only to invasive ventilation but
alsonon invasive so NINO, NIPPV , Biphasic,nCPAP etc

Includes ventilation circuits, consumable, sensors, gases, above ventilation codes
untilthe baby reached 1 kg




REALITIES AND CHALLENGES IN SA

Funding

What it means is ALL other codes ICU codes (1204-1210), drip and line (020912021215

0205) etc relating to that admission still at
cost, provided they comply with DSP restrictions and the ICD-10 coding is correct.

CANNOT entireclaim

Comments from Hospital Benefit Management

Good morning, ****** option does not cover ventilation if the baby is under 1000g.
Mechanical ventilation is declined until the baby weighs 1000g, thereafter
ventilation will be approved , member will be liable for the cost until baby weighs

1000g. Member may apply for ex-gratia to cover this cost through customer

services Kind regards.




REALITIES AND CHALLENGES IN SA

Funding

What it means is ALL other codes ICU codes (1204-1210), drip and line (020912021215
0205) etc relating to that admission still at

cost, provided they comply with DSP restrictions and the ICD-10 coding is correct.

CANNOT entireclaim

According tothe addendum to this Act, Medical aids only have to pay for the code at
medical aid rates they also cantrefuse to pay for it either.

HOWEVER NI @




REALITIES AND CHALLENGES IN SA

Funding

Fortunately the persons who drafted this 24 year old regulation had some insight, namely

that technology changes faster than the law

“Where significant differences exist between Public and Private sector practices, the
interpretation of the Prescribed Minimum Benefits should follow the predominant Public
Hospital practice, as outlined in the relevant provincial or national public hospital clinical

protocols,

Western Cape (other provinces ??) has outlined protocols for ELBW infants
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Category 1

<27 weeks' OR 2500g-<650g

Category 2
227 weeks AND 650g-799g

Category 3
227 weeks AND 2800g

o,

v/ jds/feeds, warmth, antibiotics, regulated and monitored oxygen
(indg CA /high flow if available), caffeine, KMC
NCO2 PAP may be offered only in inborn, well-prepared infants in

good conditigh agi®h, depending on bed availability.
No surfactant

ﬂ(outme blood gas ing or blood tests
e measures if fan pond

IV/NG Flu:ds/@eés warmth, antnbn @y en (incl. CANPAP/high flow if
available), caffem?&&d é

CPAP, and InSure if md»é}ed (not > 1 instill

IV/NG Fluids/feeds, warmth, ant@@% oxygen (mcl CANPAP/high flow if
available), caffeine, KMC 6
InSure, any available respiratory mterventl‘G'n
Must be in an ICU bed if on IPPV or oscillation










Happy success story !

Nasty side of private practice
Funding &



OSouth African law still classifies sub 26

weeks gestation as a miscarriage

OSurvivaI of < 1000g infant is no longer a
probability but a REALITY but is heavily
dependant on resource expenditure, a
significant challenge within both the

public and private sector

Oln reality technology has evolved in the field of
Neonatology at an alarming pace and so has our

knowledge and skill level

OThe counter argument is, sure they survive, but at
what COST ? What is the long term consequences
of pushing these micrograms to the limits
technology? A significant medicolegal and

ethical challenge we commonly face in

the private sector




MPS was asked ..
How do | mitigate
my risk?




- Mtigalimg Hisk

You have to “ensure you have appropriately educated the parents about the

risk and strategies that is signed and documented” by numerous players in the
field

The team consists of:
The parents
Fetal assessment
Obstetrician

Neonatologist / Paediatrician

Social worker

And often the past graduates (incl. mothers with infants with special needs)
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Signature Parert | Guardan Hitness Dute

The PROCEDURES, various central catheters in the
umbilicus, in the veins and in the arteries are
required as part of the lifesaving management.

Complications related to lines include infections,

clots, bleeding or migrate to life threatening organs.
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PUHYSICAL ADDRESS CoMm

Terms and conditions

The RP, parent or guardian acknowledges the

patient file may be accessed by Dr. R. Dippenaar at

all times and may be distributed to other medical

personnel deemed pertinent to the patient’s care,
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STATEMENT OF CONSENT 10

DATA PROCESSING

1 baw vovey hereby grant
Dr. R, Dsppenaar permission to process my personal data for
the purpose of speafied in the aforementioned privacy
netice terms and which is attached to thes declaration,

2. | am aware that | may withdraw my consent at any time
by using the Data Subject Consent Withdrawal Form,
which may be obtained from Dr. R. Dippenaar

Parent / Legal Guardian name

Signed:

Date: »

Protection of Private information Act
POPI act
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Lawsuit

BFREE CASE EVALUATION 4./

SRIOUSE NJURY

j Preterm infants fed cow’s milk-based baby formulas by or Enfamil are more likely

eed ewtry Mt

phaas 10 develop necrotizing enterocolitis (NEC), a serious gastrointestinal illness that

Bae aadafes
Miller & Zoks works

Baby Formula NEC Lawsuit

November 11, 2022 Update: £ight inf

occurs mostly in premature babies

frms on these A
contacted Dy an o

Shouse Law Group is helping parents bring claims against the manufacturers Abbolt and




MacRobert MPS was asked..

N

== Should we be getting written consent for the use of milk
CUOALLA CONUUNIS, . e - o ; - itie i
- ——a formulae for premature infants as necrotizing enterocolitis is
Or R Dpponaer = - e .
ey et very common complication in this group of patients
rece e tIIIMTIITN
L dppenan rrwet oo La . . . .
Are we covered in that it falls under the non medication group
OURN Sy BV L .4 - .a s
AALD08T 3498 17 dumaary 2022 of nutrition ?
Dear Ov Dippenaw

VOURSELT JADWRCT BE W0 CRO TISMG ENTEROCOL TS

| We ofer b Pe alurve oo awd pos wpums! be alive wpe dey et et e spe i e then
ansert o e parert hr bwwsa =B feedrg babes ofe o adwled B NCL e
Iy aty e advsalee and e remessay geer Pa Wl spue et letawes Saw s Swebey ared

'] " R

b ANe we buPe sqievied b roveie alfvre o GtwPe e ey gyemd W 8 Ve gte
P rgier arnal MV el Pe save wew o Wpe wr Ay @fer eeeegteyy W e averd arel
Dervanah ste v e macl cowrvae

“..... ethical duty on a healthcare practitioner to ensure
she or he practices under circumstances where the patients’
health and safety is not endangered

3 N Arresbing onr afvee we Rave Lol regerd 1o Pe Mot et Al (NHATL Be HIPCSA
Ohmdetres on Nl wed consest e shse ol (ane we

4 The \epe ‘e A b 0 B As e et ot = sectionn 0. T and 8
o e NUA AL gl @ e e F A e e T bt 8 S e g e
Proveies FasiPcare Servies W 8 N e The age o 1D B parent o paseian wu gve
e o e o Thee et Pe jgoed mm o lmtal A Ve Sl el vakes
Ao mawra v aTrg Per mede s rherverter Veatn et el ad orset eg.ees Te
Paert W Wy apgrecate e canse ol et of Pa Sam Sl rParecd 0wy e

Veatenn W P et The WA et s Pe cetse el wage of e
whormatuw ol WVanil le Bachmed b Pe ool Pl | Vunsd be e ¢ 8 argeage Tl

In conclusion, you cannot be expected to inform parents of
every risk, ....however, you should inform parents of risks, ...

e e e e there is a duty on you to inform the patients and
obtain specific informed consent”
el 5\
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* Ventilatory strategies appears to be

* The principles we have learnt from Invasive ventilation are now
increasingly being adapted to non invasive ventilation as our
understanding of lung development, physiology and impacting
variables evolves

* Most importantly technology is being developed with these principles
in mind as opposed to adapted technology to prematurity ie adult
ventilators to premature infants with immature lung development and

physiology
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EXTREMELY PRETERM NEONATE

C W Fig. 2 - Mdestones of prenatal lung development

The fixation on the peri-viable infants

lung structure in the canalicular stage 5

surfactant

and its limited surfactant production its ——
s 8 10 12 w4 1 20 22 2:‘ 26 28 W 2 M
an oversimplification of the interruption - formation of mayor last generations 1. expansion of air spaces

airways of the lung

penphery formed

of development

’
- formation of bronchial epthe 3 ¢~ Surfactant detectable
tree and portons of dfferentaton ' In amnonc fud
respiratory parenchyma

Alveolar development is a casualty of P re e
premature birth further impacted by e
steroids and even air breathing COST

BENEFIT playoff




EXTREMELY PRETERM NEONATE

LUNG

Glucocorticoid capillary maturation produces transient alveolar wall thinning of Type | alveolar cell

Glucocorticoids the expression of elastin allowing alveolargenesis to the periphery of the lung

Glucocorticoids differentially alter proliferation of platelet-derived growth factor receptor - progenitor state and
preadipocytes and myoblasts can assume either a lipid-storage or muscle-like phenotype

Glucocorticoids proliferation & secondary septation of alveolar development - reversibility is important
Glucocorticoids no of Type |l alveolar cell at the of Type |

And yet there are still Obstetricians who believe there is no scientific benefit for the use of antenatal steroids in the

peri-viable infant OR that steroid matured infant is 24 hrs after administration




EXTREMELY PRETERM NEONATE

LUNC o

Other considerations

Phospholipid stores are insufficient , recycling of phospholipid inefficient , laminar bodies transport impaired
Transepithelial transport cells (eNaC arginine vasopressin) limited Type Il - still in the fluid efflux into the
pulmonary system , however absorption can be induced by terubutaline inhalation

Clara cells 3rd type of cell in alveolus - inflammatory, immunomodulatory, and airway repairing roles

Pulmonary neuroendrocrine cells stimulate mitosis and branching

Interalveolar Lymphatic branching delayed - fluid balance critical - VERY EASY TO “DROWN?” a microprem




EXTREMELY PRETERM NEONATE '

Th IS Paradigm shift toward dealing with a multivariable cellular approa!
Technology | | |
Ventilatory strategies are now focusing not only on the aberrant

|S CO m | n g divisions which predispose peri-viable infants to ventilator induced
[

lung injury namely, barotrauma, volutrauma , atelectotrauma,

biotrauma & rheotrauma but more importantly

and type of ventilators such as oscillators

These babies you push them in the right direction you never

— force them . Things go wrong quickly but you correctly them slowly
But... It starts well before the baby is born



New Approaches & New
Technology



Non invasive nasal oscillation
make breathing simple

>
(n)
-y
®
L
—
-
o9
®
o¥)
=
>
-
S
oY)
<
O
-
1
v
v
| =
—
o

CF nCPAP
VF nCPAP




Practically does NINO work ?

* Absolutely,
* Asynchronous :
* right baby right initial setting = - ”165

« simple quick easy interface 97 3%76'
hange R e g
C g - 2 i T [ 'I|||||H“|' 67
* Baby comfortable . 671 5 :

* |f the nursing Staff are happy
general you doing something

right

Parental consent was provided by the family for use of images for teaching purposes



Setting Recommendations

Yoder 2016

De Luca 2016

Shi 2020 (Ram)

De Luca 2021
ELBW BPD grp

Frequency

6-10 Hz
(8 Sensormedics)

10-12 Hz

6-8 (10) Hz

8-12 Hz

MAP

Similar IMV/CPAP

8-10 cmH20

Similar IMV Increase
2-3cmH20 higher
CPAP

10-18 cmH20

Amplitude

2x MAP 20-30
(max70)

|:E ratio

1:1 (1:2
Sensormedics)

1:1 (incr 1:2 gas
trapping)




i+ ) ox o> 20mam - -
B e —r~ 1pC0, +
TCO, monitor - —  60.
transcutaneous CO, monitor E— s -
* Higher pressure Non invasive = | T — =
ventilation a necessity (nino) N ’ 1 109..

* Profoundly reduced blood sampling e e s

* Allows for proactive adjustments of RADIOMETER [

ventilation setting —
* Reduces painful procedure
* Blood importantly Fetal Hb critical
* Transfusions are problematic

* Profound long term neuro
developemenal outcome if tco2

. -

A

4.



Hero

heart rate variability monitor

* Cheap <R100 000 no consumables
* Not attached to infant
* Uses existing monitor data

e ??Medical aid will reimburse
hospital to use it (Discovery GEMS)

* Predicts early sepsis , identifies
pain, respiratory distress,
convulsion IVH

* ONLY thing better than

Negative
CRP (<1) & PCT (0.09)

Peripheral long line removed

@ 0€BD-O PU
Y .'vf' o U k ] : - x
CRP (<1) & PCT (0.33) & _.f e i, 0.53
° A7)
} mner wner e ner
== B e
-
} ol ! . ,
{ o A g e e | L L]
ilﬂ ’ . : : : :
® .‘. “‘Il l“. u‘u 1010 101
L
- 20/07/2022 10:19:17




REALITIES AND CHALLENGES IN SA

POCU
point of care ultrasound

No longer can you be reliant on waiting for the radiology department or cardiology for decision making

in the NICU - decision making

The use of POCUS for a number of diagnostic and procedural applications is now universal

You need to develop the Skill Set — easily achievable

NICU POCUS

Dedicated to Providing
Information and Resources on
Neonatal Pointof Care

Ultrasound

NICUS
PACUS




REALITIES AND CHALLENGES IN SA

POCU
point of care ultrasound Y ﬂ

* J \ \
: 3 ;,, 4 ~ 2 )
it/ O R S
Cranial ultrasound is fundamental and critical in the first 72 hrs . w b
) ) T s ——
of the extreme prem but useful for congenital anomalies y | P ®
Vi : : i : L ‘ b
congenital infection and acute neurological deterioration & ~ o~/ N i
. A - g

Echocardiography for the assessment for neonate circulatory

failure and haemodynamic

Filling. Contractility and Flow




REALITIES AND CHALLENGES IN SA

POCU
point of care ultrasound

Lung ultrasound should be the first imaging tool in the assessment of a neonate with respiratory

distress. or with a sudden deterioration of respiratory statu ...l .~ ™~ = il
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Ultrasound guided umbilical venous line cannulation

and positions
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POCU
point of care ultrasound
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Ultrasound Machine g‘
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Meoet the workd's only 3rd generation porfable ultrasound

High-definition ultrasound
Easy-to-use app for IOS and Android
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THE EXTREME PREM IN SA

New Challenges,
New Approaches & New Technology

Thank you




Paediatrics & Child Health, 2017, 334-341
dok: 10.1093/pch/pxx058
Canadian Position Statement

Paediatric
Society

Position Statement

OXFORD

Counselling and management for anticipated extremely
preterm birth

Brigitte Lemyre, Gregory Moore

Canadian Paediatric Society, Fetus and Newborn Committee, Ottawa, Ontario

Correspondence: Canadian Paediatric Society, 100-2305 St Laurent Blvd, Ottawa, Ontario K1G 4)8. E-mail info@cps.ca,

web: www.cps.ca



