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Respiratory Report:
The Edge of Viability

Tiny Patients, Big Questions
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most premature infants more negatively than published evidence 
would suggest is not a new phenomenon. (1) As we push the lim-
its of what we can and cannot do for these patients, I suspect this 
view will become even more commonplace. It is unquestionable 
that there is a line to be drawn when it comes to viability but where 
to draw that line is a subject of debate.

Anyone who works in an NICU has seen one of their “graduates” 
who was never expected to survive, come back to visit looking 
far better than anyone expected. While this is unquestionably a 
great outcome, it can be a source of moral distress for caregiv-
ers. No health care professional takes withdrawal of care (or the 
withholding of resuscitation) lightly, even when the circumstances 
suggest that doing so is the correct course of action. Adding to 
that emotional burden is the knowledge that, no matter how bad 
things seemed, every now and again, there will be that one child 
who beats the odds and may well come back with “You wanted to 
WXUQ�PH�Rႇ�´

But that babies were born with a label: “Keep,” or “Return to 
sender.” Unfortunately, they are not. Here, on the edge of viability 
evidence takes over and we must rely on that data and our ex-
perience as clinicians to try and sus out which babies are viable 
and which are not. I believe that all life deserves a chance. When 
life-sustaining interventions are started; however, there is great 
reluctance to stopping them once a baby demonstrates their in-
ability to survive in an extra-uterine environment. At this point, the 
question must be asked: are we helping, or harming?

The debate over who should make decisions regarding end of life 
care has raged for as long as life support has been available to 
clinicians. In Western healthcare, these decisions predominantly 
fall on the parents. Some ethicists do not favour this approach. 
While deference to parents should always be maintained, plac-
ing the burden of making the decision to end their baby’s life is, I 
believe, inherently unfair. Parents do not have the knowledge or 
experience of the NICU team, and there is the possibility that par-
ents will carry a burden of guilt over that decision. (1) In addition, 
parents typically do not fully understand what “I want everything 
done” means, and will hold on to the faintest glimmer of hope in 
the face of overwhelmingly poor odds, as is human nature.

Medicine has a history of throwing treatments and therapies at 
patients whose prognoses are hopeless to demonstrate to fami-
lies that everything has been done. I believe the sentiment behind 
this is, although honourable, ought to be examined. We are loath 
to assign a cost to human life; however, when treatments are fu-
tile and expensive, clinicians must account for costs associated 
therewith and be transparent with loved ones. Be it for insurance 

SURYLGHUV�RU��DV�LV�WKH�FDVH�LQ�PRVW�RI�WKH�¿UVW�ZRUOG��WKH�FRVW�WR�
the public purse, I believe it is counterproductive to spend scarce 
healthcare dollars in a futile attempt to sustain a life which cannot 
be sustained. 

Let us consider the use of nitric oxide (iNO) as an example. De-
spite the National Institute of Health (NIH) consensus opposing 
this treatment for premature infants, this treatment continues to 
be utilized and, in some cases, has escalated in frequency. Is it 
responsible to spend money on a treatment for which there is no 
evidence to support its use? iNO does not improve outcomes in 
very premature infants, and to date, researchers have failed to 
replicate Dr. Roberta Ballard’s results. (2,3) Indeed, at the NIH 
consensus conference on the use of iNO in prematurity, research-
ers were urged not to study iNO unless attempting to replicate Dr. 
Ballard’s research. Data indicates the practice is widespread in 
NICU’s in the U.S. (and I suspect, although lacking hard evidence, 
Canada) evidence to the contrary notwithstanding. Reference 3 
VXJJHVWV�D�VPDOO�VHJPHQW�RI�WKHVH�LQIDQWV�PD\�EHQH¿W�IURP�L12��
but that widespread use is not indicated.

The decision to resuscitate is, of course, made at birth. Until the 
baby hits the admission bed, the team has only obstetrical infor-
PDWLRQ�RQ�ZKLFK�WR�EDVH�GHFLVLRQV��3DUHQWV�DUH�RႇHUHG�UHVXVFL-
tation on an extremely premature infant based on gestation age 
and any gestational complications but are they truly aware of the 
expected outcomes?

When I started my career in the NICU thirty years ago, resuscita-
tion was recommended at 25 weeks gestation (GA), discouraged 
DW����ZHHNV��DQG�QRW�RႇHUHG�DW����ZHHNV��:KHUH� UHVXVFLWDWLRQ�
ZDV�RႇHUHG��SDUHQWDO�ZLVKHV�WR�WKH�FRQWUDU\�ZHUH�DOZD\V�UHVSHFW-
ed. Keep in mind this was before antenatal steroids were routinely 
JLYHQ��DQG�YHQWLODWRU�WHFKQRORJ\�ZDV�YHU\�EDVLF�DQG�RႇHUHG�RQO\�
one mode: intermittent mandatory ventilation (IMV). Not surpris-
ingly, chronic lung disease (CLD) rates were astronomical.

7KLUW\�\HDUV�ODWHU��WHFKQRORJ\�KDV�DGYDQFHG�VLJQL¿FDQWO\��:H�QRZ�
KDYH�VRSKLVWLFDWHG�YHQWLODWRUV� WKDW�RႇHU�PXOWLSOH�PRGHV�DQG�DUH�
capable of providing more lung-protective ventilation than those 
of old, provided they are used correctly. As the technology avail-
able improved, we began to push the limits of viability. Now the 
UHVXVFLWDWLRQ�RI����ZHHN�*$�EDELHV�LV�RႇHUHG�URXWLQHO\��DQG�PDQ\�
units are resuscitating babies at 22 weeks GA. This trend may 
be based on evidence that indicates that while the mortality rate 
increases as gestational age decreases, especially below 25 
weeks, outcomes between 23-25 weeks are similar. Other data, 
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KRZHYHU��VKRZ�D�VWDWLVWLFDOO\�VLJQL¿FDQW�LQFUHDVH�LQ�PDMRU�QHXUR-
developmental disability with each declining week of GA.4 More 
worrisome is that as few as 4% of infants survive at 22 weeks GA, 
and at 22-23 weeks GA less than half survive. Of those, 66% will 
have more than one major disability. Of course, there is consider-
able variance in outcomes between NICU’s.5 Typically, those that 
treat more micro-prems have better outcomes than those who do 
not, although that is not a guarantee. Compounding this is the fact 
that those unfortunate infants born in a centre without a level 3 
NICU are not only less likely to survive, but also more likely to suf-
fer major morbidities.6 This reality bodes poorly for these infants 
since the costs associated with disabilities are very high. 

In Canada, what little support available for special needs children 
HQGV�DW����\HDUV�RI�DJH��DW�ZKLFK�WLPH�ORQJ�WHUP�¿QDQFLDO�VXSSRUW�
is directed primarily to the patient rather than the family. This sup-
port is well below the poverty line. In the U.S. available support 
for these children hinges on a myriad of factors, predominantly 
¿QDQFLDO�� /DFN�RI� IXQGLQJ� IRU� IROORZ�XS�FDUH� LV�D� WUDYHVW\�� VLQFH�
children with developmental problems can only be helped if they 
are diagnosed, and the earlier remedial treatment is started, the 
better the results.

In addition to the obvious concerns associated with the long-term 
¿QDQFLDO�EXUGHQ��RWKHU�IDFWRUV�SRVH�VLJQL¿FDQW�FRQFHUQV��$OO�SDU-
ents and all families are not created equal. There are those who 
can take on the enormous task of caring for a profoundly disabled 
FKLOG�DQG�¿QG�MR\�LQ�WKDW�WDVN��DQG�WKRVH�WKDW�VLPSO\�FDQQRW��(PR-
tional and psycho-social factors must be considered, as well as 
the impact on siblings if there are any. We have all seen families 
disintegrate under the pressure of caring for a completely depen-
dent child, and as is the predominant nature of our society, the 
mother is most often left to pick up the pieces. We must be careful 
not to judge, but rather respect parental ability or inability to cope 
with their reality

/RRNLQJ�EDFN�WR� WKH�GD\V�ZKHQ�UHVXVFLWDWLRQ�ZDV�QRW�RႇHUHG�WR�
infants under 24 weeks GA, one must consider the reasons for 
this, and how much has changed since then. The lack of antenatal 
steroids made the ventilatory management of these infants ex-
WUHPHO\�GLႈFXOW��DQG�&/'�UDWHV�ZHUH�DOUHDG\�KLJK�LQ�WKRVH�RI�VLJ-
QL¿FDQWO\�JUHDWHU�*$��6XUIDFWDQW�ZDV�MXVW�FRPLQJ�RQWR�WKH�VFHQH��
and ventilator functionality was limited. We have always known 
that premature infants not delivered in a perinatal centre do not 
do as well as those that are. This concept is especially true as 
GA decreases. (My personal experience with 23-week GA infants 
WUDQVIHUUHG�LQ�IURP�SHULSKHUDO�KRVSLWDOV�UHÀHFWV�WKLV���([DFHUEDW-
ing this is that not having time to transfer in utero often means not 
KDYLQJ�VXႈFLHQW� WLPH�IRU�DQWHQDWDO�VWHURLGV�WR�WDNH�HႇHFW� LI� WKH\�
are given at all.

A 23-week GA infant of a mother who did not receive antenatal 
VWHURLGV�LV�VXEVWDQWLYHO\�GLႇHUHQW�IURP�RQH�ZKRVH�PRWKHU�KDV��)RU�
this reason, it calls into question, should micro-premies born at 

SHULSKHUDO�FHQWUHV�EH�RႇHUHG�UHVXVFLWDWLRQ�DW�DOO�DQG�DUH�SDUHQWV�
given the information they need to appreciate and understand the 
likely outcomes for a micro-prem to make an informed decision? 
I submit the current approach to the management of expectant 
micro-prems at peripheral centres is sub-optimal, and that the 
RXWFRPHV�WKHUHRI�FRXOG�EH�LPSURYHG�ZLWK�D�UDGLFDOO\�GLႇHUHQW�DS-
proach.

)LQDOO\��ZH�PXVW�EH�SUDJPDWLF��3K\VLRORJ\�LV�SK\VLRORJ\��7KHUH�LV�
the issue of endotracheal tube (ETT) size. Ventilatory manage-
ment of a baby with a 2.0 ETT in situ is impractical, to say the 
least. Airway resistance increases exponentially as size decreas-
es, making high-frequency jet ventilation the mode of choice for 
tiny patients in my opinion. Additionally, the tiny lumen of a suc-
WLRQ�FDWKHWHU�VPDOO�HQRXJK�WR�LQVHUW�LQ�D�����(77�PDNHV�HႇHFWLYH�
suctioning nigh to impossible. Declining survival rates as GA de-
creases allude to a GA limit on viability. There are many who say 
we have already reached this at 22 weeks GA. Of course, back 
in the day, many said the same thing about 25 weeks GA, and 
before that 28 weeks GA, and so on. Be that as it may, the lack 
of pulmonary and gastrointestinal development, the size of the 
airways, oropharynx, tiny veins (peripheral and umbilical) and the 
limited capability of current technology conspire to thwart what-
ever motions we make to keep these babies alive.
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