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Sudden Unexpected Postnatal Collapse (SUPC): One 
Newborn Death is One Too Many: Current Concepts  

Table 1 reprinted with permission.

Nancy A. Garofalo, PhD APN, NNP, Matthew Pellerite, MD, Michael 
Goodstein, MD, David A. Paul, MD. Joseph R. Hageman, MD

Introduction

$�VLQJOH�SRWHQWLDOO\�SUHYHQWDEOH�HSLVRGH�RI�6XGGHQ�8QH[SHFWHG�
3RVWQDWDO�&ROODSVH� �683&��DQG�D� UHFHQWO\�SXEOLFL]HG� ODZVXLW� LQ�
Oregon (1) generated a lot of attention about optimal and safe 
early skin-to-skin contact and breastfeeding after delivery of a 
QHZERUQ� LQIDQW� LQ� KRVSLWDOV� HYHU\ZKHUH� ����� � 683&� KDV� EHHQ�
GH¿QHG�DV�D�SUHVXPDEO\�KHDOWK\� LQIDQW�ERUQ�DW�JUHDWHU� WKDQ����
weeks of gestation age, with a 10-minute Apgar score of greater 
than 7, who without warning has an event resulting in temporary 
or permanent cessation of breathing or cardiorespiratory failure 
ZLWKLQ�WKH�¿UVW�SRVWQDWDO�ZHHN�RI�OLIH������*DURIDOR�DQG�FROOHDJXHV�
PRGL¿HG�D�GH¿QLWLRQ�RI�683&��E\�%HFKHU�HW�DO�������ZKLFK�LV�VXP-
PDUL]HG�LQ�7DEOH�������

$SSUR[LPDWHO\� RQH�WKLUG� RI� 683&� HSLVRGHV� RFFXU� LQ� WKH� ¿UVW� ��
KRXUV�DIWHU�ELUWK��RQH� WKLUG�RFFXU�EHWZHHQ���DQG����KRXUV�DIWHU�
ELUWK��DQG�RQH�WKLUG�RFFXU�EHWZHHQ���DQG���GD\V�DIWHU�ELUWK������7KH�
majority of these cases can be potentially preventable. In a recent 
SDSHU��DERXW�����RI�WKH�683&�FDVHV�ZHUH�IHOW�WR�EH�VHFRQGDU\�WR�
DLUZD\�REVWUXFWLRQ������

Quality Improvement (QI) Initiatives 

Here we will summarize some of the QI and educational initiatives 
WR�UHGXFH�WKH�LQFLGHQFH�RI�683&�DQG�QHDU�PLVV�683&��$Q�LQLWLD-
tive by Pearlman, Igboechi, and Paul in the Christiana Healthcare 
System, which was presented at the 2018 Vermont Oxford Net-
work annual meeting, is described: 

During the pre-intervention period, the clinical practice guideline 
for infants born vaginally recommended initiation of skin-to-skin 
FDUH�DIWHU�DQ�DVVHVVPHQW�E\�WKH�ODERU�DQG�GHOLYHU\�QXUVLQJ�VWDႇ�
RI�PXVFOH�WRQH�DQG�EUHDWKLQJ�LQ�LQIDQWV������ZHHNV��7KH�JXLGH-
line deferred initiation of skin-to-skin care for infants who were 36 
weeks until a brief assessment by a pediatric provider was com-
pleted to ensure no additional supportive care was necessary. We 
also deferred placing the baby on the mother's chest if mothers 
were receiving magnesium sulfate, felt to be overly sedated, or 
demonstrated or verbalized signs of fatigue. Infants placed skin-
to-skin were positioned, so the infant’s face was visible, nose and 
PRXWK�ZHUH�QRW�FRYHUHG��WKH�KHDG�ZDV�LQ�WKH�VQLႈQJ�SRVLWLRQ�DQG�
turned to one side, neck and shoulders were straight, and the 

back was covered with a blanket. An apical heart rate, respiratory 
rate, and temperature were obtained before starting skin-to-skin 
care.  Infants were monitored visually by the labor and delivery 
QXUVLQJ�VWDႇ���7KH�QXUVLQJ�VWDႇ�ZDV�DVNHG�WR�UHPDLQ�LQ�WKH�URRP�
with the mother and baby during skin-to-skin care. Mothers were 
encouraged to provide skin-to-skin care for a minimum of one 
hour but could opt to continue until being transferred out of la-
ERU�DQG�GHOLYHU\��%UHDVWIHHGLQJ�ZDV�UHFRPPHQGHG�GXULQJ�WKH�¿UVW�
hour and, for mothers not planning to breastfeed, formula feeding 
ZLWKLQ�WKH�¿UVW�WZR�KRXUV�DIWHU�ELUWK��)RU�LQIDQWV�ERUQ�E\�&HVDUHDQ�
section, skin-to-skin care was initiated once the mother's condi-
tion allowed. 

,Q�UHVSRQVH�WR�WZR�FDVHV�RI�683&�LQ�0D\������GHVSLWH�WKH�XVH�RI�
the above guideline, a bundled intervention was developed to pre-
YHQW�683&��$�PXOWLGLVFLSOLQDU\�WHDP��LQFOXGLQJ�QHRQDWRORJ\�VWDႇ��
labor and delivery nursing, physician and nursing leadership and 
representatives from the hospital Quality and Safety Department, 
GHYHORSHG� WKH� LQWHUYHQWLRQ�� 7KH� ¿QDO� LQWHUYHQWLRQ� LPSOHPHQWHG�
was additionally informed by a systematic review of the medical 
literature and communication with other large delivery centers. 
Post-intervention, the criteria for initiating skin-to-skin care did not 
change. Positioning during skin-to-skin care also was done the 
same way as in the pre-intervention period. In addition to the pre-
vious measures, the bundled intervention included: 1) monitoring 
oxygen saturation by pulse oximetry starting at 10 minutes of age 
DQG����7KH��5$33���UHVSLUDWRU\�DFWLYLW\��SHUIXVLRQ��DQG�SRVLWLRQ��
VNLQ�WR�VNLQ� DVVHVVPHQW� WRRO� ������� �7DEOH� ����7KH� R[\JHQ� VDWX-
ration level was monitored by placing a Masimo pulse oximeter 
SUREH��70��,UYLQH��&$��RQ�WKH�EDE\
V�ULJKW�KDQG��2[\JHQ�VDWXUD-
tion along with other vital signs were monitored by the labor and 
GHOLYHU\�QXUVH�DQG� UHFRUGHG�HYHU\����PLQXWHV� IRU� WKH�¿UVW�KRXU�
after delivery and every 30 minutes subsequently for the dura-
WLRQ�RI�VNLQ�WR�VNLQ�FDUH��7KH�SXOVH�R[LPHWHU�ZDV�VHW�WR�DODUP�IRU�
DQ\�VDWXUDWLRQ��������5$33� �5HVSLUDWRU\�HႇRUW��$FWLYLW\��3HUIX-
sion, and Position) was used and scoring began immediately after 
an infant was placed skin-to-skin by the labor and delivery room 
QXUVH��$Q\� VFRUH����� LQ� WKH� �SRVLWLRQ� ¿HOG�� UHTXLUHG�51�DFWLRQ�
intervention. Mothers could opt out of skin-to-skin care at their dis-
cretion in both periods.  Monitoring by pulse oximetry and RAPP 
scoring continued until the completion of skin-to-skin care during 
mother and infant’s stay on Labor and Delivery.

7KH�LQWHUYHQWLRQ�LQFOXGHG�PRUH�REMHFWLYH�FRPSRQHQWV�WR�LGHQWLI\�
at-risk infants using both a visual (RAPP) and auditory alarm for 
WKH�ODERU�DQG�GHOLYHU\�QXUVLQJ�VWDႇ��SXOVH�R[LPHWHU���7KH�XVH�RI�
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³�683&�KDV�EHHQ�GH¿QHG�DV�D�
presumably healthy infant born at 
greater than 35 weeks of gestation 
age, with a 10-minute Apgar score of 
greater than 7, who without warning 
has an event resulting in temporary or 
permanent cessation of breathing or 
FDUGLRUHVSLUDWRU\�IDLOXUH�ZLWKLQ�WKH�¿UVW�
postnatal week of life.”
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considers HR values between the 10th and 90th percentiles 
acceptable19; "all HRs ( in the Smit study) were within din-, 
ically normal range and lower in SSC than under a radiant 
warmer."17(pF311)

Respiratory Pattern 
The respiratory pattern of a newborn under a radiant 

warmer is not similar to that of a newborn in SSC. Chris­
tensson and colleagues15 found that 50 healthy term new­
borns who were randomly assigned to be in SSC rather than 
in a crib for the first 90 minutes post-birth had more stable 
and lower respiratory rates and less crying for a full 90 min­
utes, even without feeding, and more rapid return toward 
zero of the negative base excess compared with newborns 
in a crib. Respiratory rate remained within the clinically 
acceptable range, but the decreased crying by one minute 
post-birth when in SSC suggested that Apgar scores of 1, 
not 2, might be accurate at one minute, and certainly by 
five minutes post-birth. More rapid decrease in negative 
base excess means better respiratory function.20 A Cochrane 
meta-analysis and a systematic review have confirmed better 
and sooner cardiorespiratory stability when SSC begins at 
birth.21,22 

Sudden Unexpected Postnatal Collapse 
Sudden unexpected postnatal collapse is a major threat to 

the safety of healthy newborn infants .23,24 Sudden unexpected 
postnatal collapse is the sudden cardiorespiratory collapse in 
infants who were healthy at birth and had an Apgar score of 
8 or more at five minutes post-birth.25,26 Even though the 
incidence of SUPC is low, ranging from 3/100,00027 to 
38/100,000 live births,28 SUPC is increasing in frequency 
as more newborns are placed in SSC to facilitate breastfeed­
ing.1,29,3o Sudden unexpected postnatal collapse appears to be 
related to inappropriate positioning of the infant in SSC so 
that occlusion of the airway can occur. SUPC has become 
an incrt;asing concern to our unit, leading the neonatologist 
to distribute an SUPC article to maternity unit staff nurses, 
which led to this quality improvement project (QIP) to 

TABLE 2 ■ RAPPT Infant Scoring System 
Sign 0 

introduce an instrument for assessment of infant well-being 
in the transition to extrauterine life in SSC. 

Respiratory; Activity; Perfusion, Position, and Tone 
A new assessment tool that incorporates all components 

of the Apgar and adds an additional component called POSI­
T! ON has been developed. 31 The new assessment tool is called 
the RAPPT, which stands for Respiratory, Activity, Position, 
Perfusion, and Tone, and is scored like an Apgar to facilitate 
its adoption for the assessment of SUPC risk (Table 2). The 
POSITION item on the RAPPT scores the position of the 
infant's head, neck, nose, mouth, and hands-a high score 
indicates good positioning so that the risk of SUPC is mini­
mal. The RAPPT assessment can be done without disturbing 
or awakening the infant in any position (i.e., in SSC, arms, 
crib, car seat, playing or swinging devices) and while cud­
dling, sleeping, and breastfeeding. 

1he Apgar Score 
The transition to extrauterine life is a complex innate phys­

iologic and developmental progression. The Apgar score was 
designed in 1953 to assess the newborn's condition while 
transitioning to extrauterine life on a warming unit, often 
following heavy sedation of his/her mother during labor. 
Healthy mothers at term are no longer heavily sedated and 
healthy newborns no longer go straight to radiant warmers 
before being put in SSC. But, the 1996 revised Apgar, based 
on the assessment of infants in radiant warmers, is still used 
today and is considered the gold standard for assessing new­
born condition immediately after birth.32 The differences 
in Apgar scoring when the newborn is separated from his 
mother by being placed under a radiant warmer and when 
he is not separated by being placed in SSC are enumerated 
in Table 1 and show important differences in score for nearly 
every item on the currently used Apgar scale. 

RATIONALE 
Two frameworks guided the project. The first was the pro­

cess model for the project. The QIP occurred in three stages, 

2 

i Respirat()ry _ Apneic Grunting/flaring/rE!tractiryg/tachypneic No distre�s, ,easy_r�gular b!_eathing 
Activity No response 

: Position Nares and/or mouth are fully occluded or 
not visible; and/or neck fully extended ,or 

________ ,. flexed, face )n��-ch_:'�t ?� �e_a�t __ 
Perfusion Pale, dusky 
Muscle tone Flaccid, no flextion of extremities 

No recoil 

Whimpering, crying, and/or active motion of Quiet alert, sleeping, or breastfeeding. 
extremities Arms and legs at rest. 

Nares or mouth partially occluded or partially 
visible; and/or neck partially extended or 
flexed'.p�rtial h�ad turn 

Acrocyanosis 
Extremities fully flexed or vigorous motion 

Nares and mouth uncovered and 
visible; neck midline, hands up by 
neck, head turned to side 

Visible parts pink 
Extremities fully flexed and/or slow, 

deliberate movement 

Abbreviation: RAPPT Respiratory, Activity, Perfusion, Position, and Tone. 
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the pulse oximeter allowed the baby to be continuously monitored 
ZKLOH� WKH� QXUVLQJ� VWDႇ� FRPSOHWHG� RWKHU� FULWLFDO� WDVNV� LQFOXGLQJ�
FKDUWLQJ�DQG�FOLQLFDO�FDUH�RI�WKH�PRWKHU��7KH�XVH�RI�WKH�5$33�DV-
sessment tool further mitigated the risks of under monitoring by 
standardizing vital sign measurements along with an evaluation of 
babies’ positioning and perfusion, rather than just relying on less 
structured visual monitoring as was done pre-intervention.

2WKHU�KHDOWKFDUH�IDFLOLWLHV�KDYH�DOVR�GHYHORSHG�VSHFL¿F�DSSURDFK-
HV�WR�PRUH�LQWHQVH�PRQLWRULQJ�RI�LQIDQWV�LQ�WKH�¿UVW�WZR�KRXUV�IRO-
lowing delivery. For example, Goodstein and colleagues devised 
a selective approach to close monitoring and wellness checks for 
LQIDQWV�GXULQJ� WKH�¿UVW���KRXUV� IROORZLQJ�GHOLYHU\�EDVHG�RQ� WKHLU�
York Hospital Skin to Skin Risk Assessment (Goodstein, personal 
communication 2019). 

*DURIDOR�DQG�FRDXWKRUV�KDYH�FUHDWHG�D�683&�HGXFDWLRQDO�PRG-
ule that is now a part of the orientation of all clinical providers who 
ZRUN� LQ� ODERU�DQG�GHOLYHU\�DV�ZHOO�DV� LQ�SRVWSDUWXP��7KH\�KDYH�
used the term “pink and positioned” to summarize these concepts 
for the parents of the newborn when they have their baby skin-
to-skin:  Airway- the mother can see that the baby's nose and 
mouth are unobstructed.  Breathing- a parent can see the rise of 

the baby's chest.  Color- a parent can see that the lips and tongue 
DUH�SLQN�DQG�WKH�EDE\�GRHV�QRW� ORRN�EOXH�GXVN\��7KLV�PRGXOH�LV�
RXWOLQHG�LQ�D�UHFHQW�SDSHU�LQ�1HRQDWRORJ\�7RGD\������

Davanzo and colleagues have also outlined a detailed initiative to 
SUHYHQW�683&��ZKLOH�PDNLQJ�VNLQ�WR�VNLQ�FRQWDFW�DQG�EUHDVWIHHG-
LQJ�VDIHU��HVSHFLDOO\�GXULQJ�WKH�¿UVW���KRXUV�RI�SRVWQDWDO�OLIH�LQ�WKH�
FDUH�RI�PDWHUQDO�LQIDQW�G\DGV�LQ�,WDO\������7KHLU�LQLWLDWLYH�LQFOXGHV�
����D�FKHFNOLVW�IRU�QHZERUQ�LQIDQWV�GXULQJ�WKH�¿UVW���KRXUV�RI�SRVW-
natal life, and (2) advice to mothers and healthcare professionals 
DLPHG�DW�WKH�SUHYHQWLRQ�RI�683&�GXULQJ�DQG�DIWHU�WKH�¿UVW���KRXUV�
of postnatal life. (8).

Prevention and Outcomes 

%DVHG�RQ� WKH� LQWHUQDWLRQDO�DQG� OLPLWHG�8�6�� OLWHUDWXUH�� LW� LV�FOHDU�
WKDW�QRW�DOO�683&�HSLVRGHV�DUH�SRWHQWLDOO\�SUHYHQWDEOH� ����� ,W� LV�
DOVR�WUXH�WKDW�WKH�UDQJH�RI�LQFLGHQFH�¿JXUHV�IRU�683&�WKDW�KDYH�
been reported in the literature supports the point made by many 
FOLQLFLDQV�WKDW�683&�LV�D�³UDUH´�HYHQW���������+RZHYHU��,�WKLQN�DOO�RI�
XV�ZRXOG�DJUHH�WKDW�D�VLQJOH�683&�HYHQW��LI�IHOW�WR�EH�SRWHQWLDOO\�
preventable, is, as we state in the title of this article, one newborn 
LQIDQW�GHDWK� WRR�PDQ\��$V�ZH�PRUH�FORVHO\�H[DPLQH�683&��ZH�
DOVR�¿QG�WKDW�WKHUH�DUH�HYHQWV�RU�HSLVRGHV�WKDW�DUH�UHIHUUHG�WR�DV�
³QHDU�PLVVHV´���������+RZHYHU��XS�WR�����RI�683&�VXUYLYRUV�KDYH�
UHVLGXDO�QHXURGHYHORSPHQWDO�LPSDLUPHQW������

We have designed several initiatives based on this hypothesis: A 
SHUFHQWDJH�RI�683&�HYHQWV�PD\�EH�SUHYHQWDEOH�E\� LPSOHPHQW-
LQJ�D�VDIHW\�PRQLWRULQJ�EXQGOH� IRU�DOO�QHZERUQ� LQIDQWV��7KH�Hႈ-
cacy and generalizability of each approach need to be determined 
through further implementation and evaluation. Some portion of 
683&� PD\� EH� HႇHFWLYHO\� SUHYHQWHG� E\� IUHTXHQW� DVVHVVPHQW�
SRVW�GHOLYHU\�RI� WKH�PRWKHU�LQIDQW�G\DG��DQG�HGXFDWLQJ�VWDႇ�DQG�
parents to ensure that the infant is “pink and positioned” during 
“distraction-free” breastfeeding and skin-to-skin contact, as rec-
ommended by the AAP (12). We will present and discuss these 
initiatives in detail in Part 2 of our paper.  
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