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ABSTRACT:
Aim:
7R�HYDOXDWH�WKH�RXWFRPH�RI�D�FRKRUW�RI�LQIDQWV�ERUQ�DW����ZHHNV¶�
gestation age after introducing a new resuscitation selection score 
�7KH�6FRUH�RI�6HYHQ��IRU�LQIDQWV�ERUQ�DW����ZHHNV�JHVWDWLRQ�
Methods:
7KLV�LV�D�SRSXODWLRQ�EDVHG��UHWURVSHFWLYH�FRKRUW�VWXG\�XVLQJ�GDWD�
IURP�3HDUO�3HULVWDW�0DWHUQDO�DQG�QHZERUQ�UHJLVWU\��9HUPRQW�2[-
IRUG�GDWDEDVH� UHODWHG� WR�::5&�7+(�1,&8�DQG�SDWLHQW¶V� FKDUW�
IRU�LQIDQWV�ERUQ�VLQFH������XQWLO�PLG������RI�(/%:�LQIDQWV�ERUQ�
DW����ZHHNV�JHVWDWLRQ�DJH��,QIDQWV�ZLWK�VLJQL¿FDQW�OHWKDO�FRQJHQL-
WDO�DQRPDOLHV�ZHUH�H[FOXGHG��,Q�)HEUXDU\�������ZH�LQWURGXFHG�D�
QHZ�SURWRFRO� WR�VWUHDPOLQH�WKH�GHOLYHU\�URRP�UHVXVFLWDWLRQ�GHFL-
VLRQ�PDNLQJ�UHJDUGLQJ�(/%:�LQIDQWV�ERUQ�LQ�������ZHHNV�JHVWD-
WLRQ��7KLV�SLORW�SURWRFRO�GLG� LQFOXGH�D�GHVLJQHG�VFRUH�VSHFL¿F� WR�
���ZHHNV�JHVWDWLRQ�DJH���7KH�VFRUH�FRPSRQHQWV�ZHUH�FKRVHQ�WR�
address the most relevant factors associated with poor outcome 
at this gestation age. Seven elements were chosen: four antena-
tal and three immediate postnatal. Each component received a 
zero, one or two according to its presence or absence at or soon 
after birth. 
8VLQJ�WKLV�VFRULQJ�V\VWHP�D�EDE\�ZRXOG�QRW�EH�UHVXVFLWDWHG�LI�WKH�
score below 7 and will receive active resuscitation and admitted 
WR�WKH�1,&8�LI�WKH�VFRUH�LV�HTXDO�WR�RU�DERYH����$�VKRUW�VDWLVIDFWLRQ�
VXUYH\�ZDV�FRQGXFWHG�DIWHU�VL[�PRQWKV�IURP�WKH�DSSOLFDWLRQ�RI�WKH�
JXLGHOLQH� WR� LGHQWLI\� WKH� FRPSUHKHQVLRQ�� SUDFWLFDOLW\� DQG�HWKLFDO�
FRPIRUW�RI�WKH�PHGLFDO�VWD௺�XVLQJ�WKLV�VFRULQJ�V\VWHP�JXLGHOLQH�
5HVXOWV�
6L[W\�LQIDQWV�GHOLYHUHG�IURP�-DQXDU\������XQWLO��-XQH������ZHUH�
LQYHVWLJDWHG� IRU� PRUWDOLW\� DVVRFLDWHG� ULVN� DVVHVVPHQW�� 7KH� '5�
GHDWK�UDWH�ZDV����������������7KH�1,&8�DGPLVVLRQ�ZDV���� LQ-
IDQWV����������+DOI�RI�WKH�DGPLWWHG�LQIDQWV�GLHG�EHIRUH�WZR�ZHHNV�
RI�DJH��6XUYLYDO� UDWH� WR�GLVFKDUJH�ZDV����� ���������)URP�RQO\�
������LQIDQWV�ZHUH�ZH�DEOH�WR�UHWULHYH�WKH�IXOO�GHVFULSWLRQ�RI�WKH�
selected components of the “score of seven,” and these were 
VXEMHFWHG�WR�WKH�DQDO\VLV���+RZHYHU��LQIDQWV�ZKR�GLHG�LQ�WKH�'5�
ZLWK�D�VFRUH�����ZHUH�������������YHUVXV������ZKHQ�WKH�VFRUH�
ZDV������$PRQJVW�WKRVH�LQIDQWV�DGPLWWHG�WR�WKH��1,&8�������VHYHQ�
LQIDQWV�ZHUH�DGPLWWHG�ZLWK�D�VFRUH� OHVV� WKDQ�������� LQIDQWV�VXU-
YLYHG�WR�GLVFKDUJH��§�����ZKLOH�DPRQJ����LQIDQWV�DGPLWWHG�ZLWK�
D�VFRUH������QLQH�LQIDQWV�VXUYLYHG�WR�GLVFKDUJH������$�VDWLVIDFWLRQ�
VXUYH\�ZDV�DGPLQLVWHUHG�WR�WKLUW\�WKUHH�QHRQDWDO�SK\VLFLDQV��DQG�
WKLUW\�WZR�IHOW�WKDW�WKH�VFRUH�ZDV�HDV\�WR�FRPSUHKHQG��DQG����FRQ-
FOXGHG�WKDW�LW�ZDV�HDV\�WR�LPSOHPHQW���7KLUW\�SK\VLFLDQV�IRXQG�WKDW�
using the resuscitation provided ethical relief and moral comfort.
Conclusions
:KLOH�PDQDJLQJ����ZHHNV¶�JHVWDWLRQDO�DJH�DW�GHOLYHU\��D�GHFLVLRQ�
using resuscitation score (and a score of seven or more) was as-
sociated with improved survival rate until discharge. The score 
ZDV�GHVFULEHG�E\�WKH�1,&8�SK\VLFLDQV�DV�IXQFWLRQDO�DQG�FRQYH-
QLHQW��,W�R௺HUV�HWKLFDO�UHDVVXUDQFH�WR�WKH�GHGLFDWHG�PHGLFDO�VWD௺�
DQG�SURYLGHV�D�SUDFWLFDO�SODWIRUP�IRU�GHOLYHU\�URRP�UHVXVFLWDWLRQ�
GHFLVLRQ�PDNLQJ��$SSO\LQJ�WKH�VFRUH�ZDV�QRW�DVVRFLDWHG�ZLWK�DQ�

LQFUHDVH�LQ�WKH�QXPEHU�RI�GHOLYHU\�URRP�GHDWKV�DQG�GLG�QRW�GL௺HU�
from that reported in the literature.
Abbreviations:
DR  Delivery room
(/%:� � ([WUHPH�ORZ�ELUWK�ZHLJKW
NICU  Neonatal intensive care unit
PNX  Pneumothorax
3,(� � 3XOPRQDU\�,QWHUVWLWLDO�(PSK\VHPD
VD/CS  Vaginal delivery/Cesarean section
WWRC  Women’s Wellness and research center

Introduction:

Neonatologists operating in tertiary NICUs have mixed feelings toward 
resuscitation, admission and managing newborn infants born at 23 
weeks’ gestation age. NICU services are judged by their level of so-
phistication in managing infants born at the limits of viability and their 
survival until discharge. These NICUs are keen to achieve a favor-
able two-year neurodevelopmental outcome showing minimal devel-
opmental handicap among these infants.  (1) This approach was un-
dertaken based on published reports regarding the survival of infants 
born at 23 weeks and their outcomes, as well as ethical and cultural 
obligations to provide care for all infants, and social and political expec-
tations of being good stewards of the healthcare dollar. Hence it was 
reasonable for advanced health care policymakers to demand similar 
RXWFRPHV�LQ�WKHLU�1,&8V������,Q�-DSDQ��1D]RPL�HW�DO�UHSRUWHG�VXUYLYDO�
of 65% and cerebral palsy as low as 18%. These encouraging reports 
drive expectations in other tertiary NICUs to achieve similar outcomes.  
It is crucial to comprehend the embryology and physiology of this ges-
tation age, the immaturity of the body organs and its impact on the sur-
vival of those tiny infants and evidence-based medical practice to care 
for these immature infants.  (2)  The American Academy of Pediatrics 
published a guideline report in 2009 which was updated in 2015 that 
noted wide variation of approaches, outcomes, and decision-making 
process when managing infants born at the limits of viability. (3) 

Over the past several decades, advances in perinatal and neonatal 
care have improved the survival of even the most immature infants, 
increasing and diversifying our knowledge of the causes of death in 
SUHWHUP�LQIDQWV����������7KH�(SLFXUH�VWXG\�UHSRUWHG�WKDW�����RI�LQIDQWV�
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“The American Academy of Pediatrics 
published a guideline report in 2009 
which was updated in 2015 that noted 
wide variation of approaches, outcomes, 
and decision-making process when 
managing infants born at the limits of 
viability.”
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)LJXUH 1: limits of viability 22-24 weeks gestation resuscitation decision-making guideline 

Unknown: 

1. Rapid delivery without meeting parents.

2. No antenatal consultation.

3. Mother cannot be approached (in active labor) or unapproachable husband/partner.

4. Multiple pregnancies: each is evaluated as an individual case.

Chorioamnionitis: active clinical symptoms within one week of labor.

Assisted pregnancy due to extended infertility (IVF): needs special consideration

Significant bruises: bruises involve 2 or more of (head & scalp), trunk & limbs.
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born at 23 weeks were resuscitated and admitted alive to The NICU,  
and 40% of them survived until 28 days, while 30% survived to be 
GLVFKDUJHG�KRPH������,Q�WKH�(SLFXUH�VWXG\�UHYLHZ�LQ�������WKH�QXPEHU�
of live births, infants born at 23 gestation age with intended care was 
284, while the number of those infants admitted to the NICU was 217 ( 
76%), and infants died before discharge was 151( 69%). 

Few publications addressed and focused on this particular gestation 
DJH��������2XU�KRVSLWDO�LV�D�³VWDWH�RI�WKH�DUW�´�QHZ�WHUWLDU\�UHIHUUDO�ZRP-
en’s hospital where 40 to 50 deliveries occur daily.  WWRC accom-

modate 214 Maternity beds and 110 The NICU cots distributed on two 
ÀRRUV��::5&�LV�D�UHIHUUDO�KRVSLWDO� IRU� WKUHH�JRYHUQPHQWDO�DQG�¿YH�
private maternity services.  In 2004 and 2005,   12 infants at 23 weeks 
‘gestation were admitted to our the NICU, and only one baby survived 
to discharge (9%).  Since 2009, we have been encouraged to admit 
infants of this gestation age to our NICU, but the cumulative survival 
rate throughout ten years did not exceed 18%, with an average length 
of stay is 140 days for those who survived.  In this study, we measured 
the probability of death before and after introducing the resuscitation 
score (The score of seven) targeting the 23 weeks gestation age.

Figure 2. Total number of infants died within the first 2 weeks versus those died after two weeks 
versus lived till discharge (infants)  

  
 
 

 

Figure 3. Impact of applying resuscitation score on the 23 weeks gestation infants*  

 

* Only 37/60 received the full score characteristics. 
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 Methodology:

This population-based retrospective study was designed to assess 
PRUWDOLW\�DQG�VXUYLYDO�UDWH�RI�DOO�(/%:�LQIDQWV�ERUQ�DW����ZHHNV�JHVWD-
tion delivered among residents of Qatar in WWRC from 2016 to mid-
2018. We evaluated the outcomes of these infants after introducing the 
resuscitation guideline concerning the limits of viability 23 weeks ges-
tation. We retrieved the data from the medical records of each infant, 
the Pearl-Peristat Maternal and newborn registry and Vermont Oxford 
GDWDEDVH�UHODWHG�WR�RXU�KRVSLWDO���:H�GH¿QHG�FDVHV�DV�OLYH�ERUQ�DW����
ZHHNV�SOXV�]HUR�GD\V�WR����ZHHNV�SOXV�VL[�GD\V�ZKR�ZHUH�ERUQ��GLHG�
or admitted to the NICU.  The estimation of the gestation age was 
YHUL¿HG�IURP�WKH�PDWHUQDO�XOWUDVRXQG��LQ�YLWUR�IHUWLOL]DWLRQ�GDWHV��¿UVW�
WULPHVWHU�XOWUDVRXQG�DQG�RU�IURP�PHQVWUXDO�GDWLQJ�FRQ¿UPHG�E\�VHF-
RQG�WULPHVWHU�XOWUDVRXQG��7KH�VWXG\�H[FOXGHG�FRQ¿UPHG�LQWUDXWHULQH�
IHWDO�GHDWK�DQG�LQIDQWV�ZLWK�VLJQL¿FDQW�DQRPDOLHV��7KH�VWXG\�LQFOXGHG�
infants in whom resuscitation was attempted in the delivery room.  The 
rate of  NICU admission, death before two weeks of age and death 
before discharge were assessed. In this study, we as well evaluated 
FRPSOLFDWLRQV�GXULQJ�WKH�¿UVW�WZR�ZHHNV�DVVRFLDWHG�ZLWK�GHDWK�WR�PHD-
sure the probability of dying in case such complications occurred.

We evaluated the best evidence available from the world’s literature 
��������UHÀHFWLQJ�DQWHQDWDO�ULVN�IDFWRUV�DVVRFLDWHG�ZLWK�GHDWK�LQ�WKLV�
gestation age and level of intrauterine growth maturation.  We selected 
seven parameters which are supported by the evidence as the most 
FUXFLDO�IRU�SRWHQWLDO�VXUYLYDELOLW\�RU�GHDWK�LQ�WKLV�JHVWDWLRQ�DJH��¿JXUH����
We allowed room for the ambiguity of the clinical features and sub-
jectivity of the evaluation. We as well, left a window to accommodate 
unknown clinical information.

The designed score took in consideration, parental wishes not to pro-
ceed with the resuscitation based on the information conveyed to them 
before delivery, but this score did not allow the parents to dictate re-
suscitation in case of score less than seven as this was an adopted 
policy of the institution’s NICU.  We relaxed this policy in exceptional 
FLUFXPVWDQFHV�VXFK�DV�DQ�LQ�YLWUR�IHUWLOL]DWLRQ�FDVH�DQG�D�KLVWRU\�RI�LQ-
IHUWLOLW\��:H�RPLWWHG�WKH�LQÀXHQFHV�RI�JHQGHU��PXOWLSOH�ELUWKV�DQG�ELUWK�
RUGHU�RU�HWKQLFLW\�IURP�WKH�GHFLVLRQ�VFRUH�FRPSRQHQW��(DFK�EDE\�ZDV�
assessed independently from those three factors. Before applying the 
score, we obtained the approval of the NICU then Women’s Hospi-
WDO�%RDUG�RI�(WKLFV��6HYHQ�HOHPHQWV�ZHUH�FKRVHQ��IRXU�DQWHQDWDO�EH-
fore delivery (gestation age, chorioamnionitis, estimated birth weight, 
DQG�DQWHQDWDO�VWHURLGV��DQG�WKUHH�LPPHGLDWH�SRVWQDWDO��FRQ¿UPDWLRQ�
RI�ELUWK�ZHLJKW��EUXLVHV��VNLQ�IULDELOLW\�DQG�IXVLRQ�RI�WKH�H\HOLGV���(DFK�
FRPSRQHQW�UHFHLYHG�]HUR��RQH�RU�WZR�DFFRUGLQJ�WR�LWV�SUHVHQFH��³QRW�
sure,” or absence. Babies were not to be resuscitated if the score was 
below 7 and actively resuscitated and admitted to the NICU if the score 
was greater than or equal to seven.

A satisfaction survey was conducted six months after the application of 
the score to identify the comprehension, practicality and ethical com-
IRUW�RI�WKH�1,&8�PHGLFDO�VWDႇ�

 Results: 

Sixty infants delivered from January 2016 until June 2018  were inves-
tigated for mortality associated risk assessment. The DR death rate 
was 23/60 (38.3%). The NICU admission was 37 infants (61.7%). Half 
of the admitted infants died before two weeks of age. The Survival rate 
to discharge was 35% (13/37).  Only 37/60 infants were able to retrieve 
WKH�IXOO�GHVFULSWLRQ�RI�WKH�EDE\¶V�VHOHFWLRQ�FRPSRQHQWV�RI�WKH�³VFRUH�
of seven” and subjected to the analysis of the survival rate using this 
score.  However, infants died in the DR with a score below 7 was 13/20 
(65%) versus 0/17 when the score was equal to or above 7. Amongst 
those infants admitted to the  NICU (37), seven infants admitted with a 
VFRUH�OHVV�WKDQ�VHYHQ������LQIDQWV�VXUYLYHG�WLOO�GLVFKDUJH��§�����ZKLOH�
among 17 infants admitted with a score equal to or greater than 7, 
9 infants survived to discharge (51%). A  survey was conducted that 

included full-time thirty-three neonatal physicians.  Thirty-two indicated 
that the scoring system was easy to comprehend, twenty-six said it 
was easy to implement, and thirty physicians indicated that the guide-
line provided ethical support for both parents and medical provides 
leading to less moral distress over what is the best evidence-based 
care for these extremely premature infants. 

Discussion:

Birth at less than 24 weeks gestation remains frightening and ethically 
challenging for both parents and caregivers. Parents often lack knowl-
edge of the outcomes and complications among these very premature 
infants and have ambiguity regarding  the future and fear of having 
a disabled child. While for caregivers, there is the medicolegal and 
ethical responsibility to each infant and family, the concern regarding 
resources availability and consumption, the high possibility of an unfa-
vorable outcome, as well as, the need for utmost and vigilant attention 
to outcome measures for a very long time.  

The ‘optimal’ perinatal care of infants born at the limits of viability re-
PDLQV� XQFOHDU� DQG� YDU\� VLJQL¿FDQWO\� DPRQJ� VHYHUDO� UHSRUWV� �������
11). These complexities are well established, but there is increasing 
evidence from NICUs in Japan and other regions of a more favorable 
outcome. However, in the State of Qatar and across the world, there 
is no formally agreed upon national consensus in practice, leading to 
variation between tertiary institutions and their referring regional hos-
SLWDOV�DW�WKLV�SDUWLFXODU�JHVWDWLRQ��'LႇHUHQFHV�LQ�ORFDO�DQG�LQWHUQDWLRQDO�
SUDFWLFH�PDNH�FRPSDULVRQV�EHWZHHQ�FHQWHUV�GLႈFXOW��,Q�VRPH�FHQWHUV��
LW�PLJKW�UHÀHFW�WKH�OHYHO�RI�GH¿FLHQF\�LQ�H[SHUWLVH�DQG�WHFKQRORJ\��0DQ\�
FHQWHUV�UHSRUW�ZLGHO\�GLႇHUHQW�UDWHV�RI�DQWHQDWDO�FRUWLFRVWHURLG�XVH��RS-
erative birth and other perinatal care strategies that may explain the 
variation in morbidity and mortality (9,11,12).

Furthermore, early trimester dating scans have a margin of error of 
at least one week. This margin undermines treatment threshold deci-
sions based on gestational age alone (13)

6LPLODUO\�� WKH�HႇHFW�RI�RWKHU�YDULDEOHV�� LQFOXGLQJ�FRUWLFRVWHURLG�H[SR-
VXUH�FDQ�PRGLI\�VXUYLYDO�ULVN�VLJQL¿FDQWO\�������7KH�PHGLFROHJDO�FRQ-
ÀLFWV��WKH�YHU\�ORQJ�KRVSLWDO�VWD\��WKH�HYHQWXDO�GHDWK�DIWHU�ORQJ�GD\V�
of struggle, the parent's frustration including separations and even 
divorce are crucial factors to consider when developing and imple-
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PHQWLQJ�D�PHDQLQJIXO�VFRULQJ�V\VWHP��(YLGHQFH�EDVHG�NQRZOHGJH�LV�
complicated by human subjectivity and possible sub-optimal decision-
making skills. The score of seven distinguishes those infants with a  
strong potential to resuscitate while providing more guidance for those 
who present with less potential. The score was designed to accom-
modate unsure physical signs, particularly when addressing signs of 
maturation. We report the survival rate rather than the two-year out-
come as the primary objective in this study. Applying this score did not 
increase labor room deaths, which were marginally less than before 
applying the score (by 7%). The score may have helped the physicians 
decide when to attempt resuscitation before birth, as four out of seven 
components of the score are calculated before delivery. Support by 
the hospital administration and ethical reassurance from the Board of 
(WKLFV�DSSURYDO�KHOSHG�WKH�DWWHQGLQJ�UHVXVFLWDWLRQ�WHDP�WR�PRUH�FRP-
fortably take on overwhelming ethical decisions and responsibilities.  
In the current study, we report a survival rate of 35% to discharge. It is 
lower than some centers (15,16)  and equivalent or higher than other 
centers. (2,17, 18)

We propose a practical, convenient and ethically sound approach to 
this particular gestation age founded on evidence-based literature that 

FDQ�VROYH�VLJQL¿FDQW�FRQIXVLRQ�DPRQJ�KHDOWK�FDUHJLYHUV��$OWKRXJK�WKLV�
VFRUH�VKRXOG�EH�DSSOLHG�FRQVLVWHQWO\�WR�DFKLHYH�PD[LPDO�EHQH¿W��DQ�
individual approach and custom decision making must be used where 
applicable. 
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Table 1. Odds Ratios for death at two weeks of 60 infants at 23 weeks Gestation. 
 

OR 95% C. I 

Maternal infection No 0.21  (0.05 -0.87)† 

Maternal antibiotics No 8.9    (1.56 - 51.18)† 

Antenatal steroids None 13.3  (2.19 - 81.23) † 
Incomplete 2.7   (0.42 - 16.83) 

Bruises Yes 7.7   ( 1.66 - 35.69) † 
Gelatinous skin Yes 2.2   (0.55-9.02) 

Fused eyes Yes 1.4   (0.38 - 5.44) 
Birth weight ����J 1.9   (0.305-13.02) † 
Age at intubation >=5 mins 1.0   (0.20 - 4.96) 

IPPV & Fio2 > 50 % at 2 weeks of age Yes 22.8 (3.55 - 145.8) † 

Surfactant doses ����GRVHV 1.15 (0.24-5.39) 

Blood transfusion Yes 0.1  (0.02 - 0.49) †   
Pulmonary  hemorrhage Yes 5.0  (0.49 - 50.83) 

IVH III/IV Yes 2.5  (0.46 - 13.52) 

Mode of delivery NVD  
CS 0.44 (0.04 - 5.38) 

Lung collapse Yes 0.6  (0.09 - 0.32) 
Pneumothorax Yes 1.1  (0.07 - 20.02) 
Pie Yes 0.8  (0.21 - 3.47) 

† Statistically significant at p<0.05 
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