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A Case History:

$���PRQWK�ROG�+LVSDQLF�PDOH�ZLWK�WUDQVORFDWLRQ�'RZQ�V\QGURPH�
was referred to the genetics clinic for an initial evaluation. His pre-
natal history was complicated by an abnormal maternal serum 
VFUHHQLQJ�WHVW�WKDW�UHYHDOHG�DQ�LQFUHDVHG�ULVN�IRU�'RZQ�V\QGURPH��
DQG�WKHUH�ZDV�S\OHFWDVLV�RQ�IHWDO�XOWUDVRXQG��+H�ZDV�ERUQ�DW����
����ZHHNV� WR� D� ���\HDU� ROG�*�3��!��PRWKHU� E\�&�VHFWLRQ� DW� D�
FRPPXQLW\�KRVSLWDO��%LUWK�ZHLJKW�ZDV�DSSURSULDWH�DW�������NJ��+H�
ZDV�WUDQVIHUUHG�WR�D�WHUWLDU\�FDUH�IDFLOLW\���KRXUV�DZD\�IRU�D�KLJKHU�
level of care because of bilateral hydronephrosis, microphalus, 
and right undescended testis. Chromosome analysis there re-
vealed Down syndrome with a translocation between two chromo-
VRPHV� ���� ���;<�����GHU��������T���T����� 3DUHQWDO� WHVWLQJ� KDV�
not been completed. 

He remained in the NICU for two months due to respiratory dis-
WUHVV�DWWULEXWHG�WR�DOYHRODU�VLPSOL¿FDWLRQ��$Q�LQLWLDO�HFKRFDUGLRJUDP�
demonstrated a patent foramen ovale (PFO) and tiny patent duc-
WXV�DUWHULRVXV��3'$��ZLWK�QR�SXOPRQDU\�K\SHUWHQVLRQ��6LQFH�GLV-
charge, he has been followed by multiple specialists at the tertiary 
facility.  He is followed by Pulmonology for hypoxemia. He was 
WUHDWHG�ZLWK�VXSSOHPHQWDO�R[\JHQ��GD\�DQG�QLJKW��GXULQJ�KLV�¿UVW�
six months, but for the last month, he has only been using oxygen 
at night when his oxygen levels drop to lower than 80%. Both PFO 
DQG�3'$�KDYH�UHVROYHG��DQG�KLV�FDUGLRORJLVW�DW� WKH� WHUWLDU\�FDUH�
facility plans on discharging from further follow up once he is com-
SOHWHO\�Rႇ�R[\JHQ��

He was breastfed until he was six months and is now on formu-
la. His mother is concerned that he is not interested in feeding, 
but his growth is adequate according to growth charts for Down 
V\QGURPH��+LV�SKDOOXV�ZDV�RI�DGHTXDWH�VL]H�EXW�DSSHDUHG�VPDOO�
because it was buried in perineal fat. The right testicle was un-
descended. He was seen by a nutritionist and a urologist at the 
tertiary care facility. 

Developmental History:

He was able to lift his head at two months and started babbling at 
����PRQWKV��+H�ZDV�UROOLQJ�RYHU�DW�VHYHQ�PRQWKV��+H�LV�QRW�UHFHLY-
ing early infant intervention services because the mother has not 
initiated the referral.  

Discussion:

,Q�WKH�����V��HDUO\�LQ�P\�JHQHWLFV�IHOORZVKLS��P\�PHQWRU��'U��0L-
FKDHO�.DEDFN��VDW�DOO�RI�XV�WUDLQHHV�DURXQG�D�WDEOH�DQG�DVNHG�XV�

to recite a fact about Down syndrome (DS) that had not yet been 
PHQWLRQHG��:H�ZHUH�FRQ¿GHQW�IRU�WKH�¿UVW�IHZ�WXUQV�DURXQG�WKH�WD-
EOH��EXW�VRRQ��RXU�DQVZHUV�GLG�QRW�FRPH�DV�TXLFNO\��DQG�WKHQ��HP-
barrassed, we collectively ran out of facts. Instead of dwelling on 
our ignorance, he suggested that we try to learn something new 
about DS each time we saw a patient with the condition. I thought 
LW�ZDV�JRRG�DGYLFH�WKHQ��DQG�,�VWLOO�GR���5HVSRQGLQJ�WR�'U��.DEDFN�
WKHVH�PDQ\�\HDUV� ODWHU�� ,� WDVNHG�P\VHOI� WR� OHDUQ�PRUH�DERXW�'6�
from this patient. I have more questions than I can address here 
(including why would such devoted parents decide to stop breast-
feeding and why would they fail to initiate early intervention ser-
vices and could all that driving and all those appointments so far 
IURP�KRPH�KDYH�FRQWULEXWHG�WR�WKRVH�GHFLVLRQV"���,�ZLOO�QRW�GLVFXVV�
the nature of translocation Down syndrome now either (although 
I recommended chromosome analysis for both parents). This dis-
FXVVLRQ�ZLOO�IRFXV�RQ�RQO\���RI�WKH�PDQ\�TXHVWLRQV�WKDW�FRXOG�EH�
DVNHG�����+RZ�RIWHQ�DUH�IXOO�WHUP�EDELHV�ZLWK�'6�ZKR�GR�QRW�KDYH�
FRQJHQLWDO�DQRPDOLHV�DGPLWWHG�WR�WKH�1,&8��DQG�ZK\"�$QG����+RZ�
FRPPRQ�LV�DOYHRODU�VLPSOL¿FDWLRQ�LQ�QHZERUQV�ZLWK�'6��DQG�ZKDW�
DUH�LWV�HႇHFWV"��

$� VWXG\� IURP�'XEOLQ�� ,UHODQG�� E\�0DUWLQ� HW� DO�� ������� DGGUHVVHG�
P\�¿UVW�TXHVWLRQ��7KHVH�DXWKRUV�IRXQG�WKDW�����RI�DOO�LQIDQWV�ZLWK�
DS in their sample required NICU admission prior to discharge. 
$PRQJ�WKHLU�FRKRUW�RI�����LQIDQWV�ZLWK�'6�����������ZHUH�LQLWLDOO\�
DGPLWWHG�WR�WKH�ZHOO�QHZERUQ�QXUVHU\��EXW����RI�WKHVH�������ZHUH�
ODWHU�DGPLWWHG�WR�WKH�1,&8��$�ORZ�R[\JHQ�VDWXUDWLRQ�SUR¿OH�ZDV�WKH�
most common cause for the initial and subsequent admission to 
the NICU.

0F$QGUHZ� HW� DO�� ������� UHYLHZHG� WKH� GDWDEDVHV� RI� ���� 3HGLD-
WUL[�1,&8V� IURP����������� WR� LGHQWLI\������ LQIDQWV�ZLWK�'6�DQG�
��������LQIDQWV�ZLWKRXW�'6��7KH\�IRXQG�WKDW�����RI�LQIDQWV�ZLWK�
DS who were admitted to the NICU were full-term and without a 
major anomaly, surprisingly similar to the proportion in the euploid 
JURXS��������7KH�WHUP�LQIDQWV�ZLWK�'6�ZHUH�DGPLWWHG�IRU�UHDVRQV�
that could not be anticipated prior to delivery.  Many diagnoses 
ZHUH�RQO\�VOLJKWO\��EXW�VWLOO�VLJQL¿FDQWO\��PRUH�FRPPRQ�DPRQJ�WKH�
term DS group compared to the term group without DS: rule out 
VHSVLV������YV��������K\SHUELOLUXELQHPLD������YV�������DQG�UH-
VSLUDWRU\�GLVWUHVV������YV��������+RZHYHU��WHUP�LQIDQWV�ZLWK�'6�
KDG�VWULNLQJO\�DQG�VLJQL¿FDQWO\�PRUH�IUHTXHQW�GLDJQRVHV�RI�WKURP-

Genetics Corner: 
$OYHRODU�6LPSOL¿FDWLRQ�DQG�'RZQ�6\QGURPH
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“Both PFO and PDA have resolved, and 
his cardiologist at the tertiary care facility 
plans on discharging from further follow 
XS�RQFH�KH�LV�FRPSOHWHO\�R௺�R[\JHQ�”

“This discussion will focus on only 2 of 
the many questions that could be asked: 
1. How often are full-term babies with DS 
who do not have congenital anomalies 
admitted to the NICU, and why? And 2. 
+RZ�FRPPRQ�LV�DOYHRODU�VLPSOL¿FDWLRQ�
in newborns with DS, and what are its 
H௺HFWV"”
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ERF\WRSHQLD������YV�������3'$������YV�������IHHGLQJ�SUREOHPV�
�����YV��������SHUVLVWHQW�SXOPRQDU\�K\SHUWHQVLRQ�RI�WKH�QHZERUQ�
�����YV�������SRO\F\WKHPLD������YV���������96'������YV��������
DQG�$6'������YV���������7KHUH�ZDV�QR�GLႇHUHQFH�LQ�WKH�QHHG�IRU�
PHFKDQLFDO�YHQWLODWLRQ�EHWZHHQ�WKH�WZR�JURXSV��EXW�VLJQL¿FDQWO\�
RQO\�����RI�WKH�WHUP�LQIDQWV�ZLWK�'6�UHPDLQHG�LQ�URRP�DLU��FRP-
SDUHG�WR�����RI�WKH�WHUP�LQIDQWV�ZLWKRXW�'6��7HUP�LQIDQWV�ZLWK�'6�
KDG�VLJQL¿FDQWO\� ORQJHU�VWD\V� LQ� WKH�1,&8�FRPSDUHG� WR� WHUP� LQ-
IDQWV�ZLWKRXW�'6�����GD\V�YV��¿YH�GD\V��$W�GLVFKDUJH��WHUP�LQIDQWV�
ZLWK�'6�KDG�VLJQL¿FDQWO\�KLJKHU�QHHGV�IRU�KRPH�R[\JHQ�������YV��
������DQG�WXEH�IHHGLQJ�DW�KRPH�������YV����������$OO�VLJQL¿FDQW�
GLႇHUHQFHV�KDG�S�YDOXHV���������

0RYLQJ� WR� WKH� VHFRQG� TXHVWLRQ�� DOYHRODU� VLPSOL¿FDWLRQ� �IHZHU�
DQG� ODUJHU� DOYHROL��� ZKLFK� LV� SUREDEO\� EHWWHU� NQRZQ� DV� WKH� SUH-
GRPLQDQW�SDWKRORJLF� ¿QGLQJ�DVVRFLDWHG�ZLWK�SUHPDWXULW\�� LV�DOVR�
a common and even typical feature of DS. The lung architecture 
of DS, enlarged airspaces, and fewer and more dilated alveoli, 
DSSHDUV� WR� UHÀHFW�SRRU�SRVWQDWDO�DOYHRODUL]DWLRQ� UDWKHU� WKDQ�SUL-
PDU\�OXQJ�K\SRSODVLD��%XVK�HW�DO���������UHSRUWHG�DEQRUPDO�OXQJ�
histology in a retrospective review of autopsies in 13 children with 
Down syndrome, ages 0-8 years, most of whom died of cardi-
ac-related deaths, and four age-matched controls with congeni-
WDO�KHDUW�GHIHFWV�EXW�ZLWKRXW�'6��7KH\�IRXQG�DOYHRODU�VLPSOL¿FD-
WLRQ�� D� SHUVLVWHQW� GRXEOH� FDSLOODU\� QHWZRUN�� DQG� LQWUDSXOPRQDU\�
bronchopulmonary anastomoses in all cases of DS, implicating 
impaired alveolar and pulmonary vascular development in Down 
syndrome. Several anti-angiogenic peptides, such as endostatin, 
DUH�HQFRGHG�RQ�FKURPRVRPH����DQG�PD\�FRQWULEXWH� WR� WKH� UH-
duced total arterial surface area in DS. Both the reduced alveolar 
VXUIDFH�DUHD�DQG� WKH�GLPLQLVKHG�YDVFXODU�EHG�DUH� OLNHO\� WR�FRQ-
tribute to the increased requirements for supplemental oxygen in 
LQIDQWV�ZLWK�'6��ZKR�ODFN�RWKHU�UHDVRQV�IRU�DQ�LQFUHDVHG�R[\JHQ�
requirement, such as prematurity, congenital heart defects or pul-
monary hypertension. 

7KHVH� GLႇHUHQFHV� PD\� KHOS� H[SODLQ� ZK\� '6� LQIDQWV� DUH� DW� LQ-
FUHDVHG�ULVN� IRU� ORZHU� UHVSLUDWRU\� WUDFW� LQIHFWLRQV� LQ�JHQHUDO�DQG�
the respiratory syncytial virus (RSV) in particular.  This relation-
ship was supported by the meta-analysis performed by Mitra et 
DO�� ��������ZKR� IRXQG� WKDW�FKLOGUHQ�ZLWK�'6�KDYH�D�VLJQL¿FDQWO\�
LQFUHDVHG�ULVN�IRU�569�LQIHFWLRQ��569�UHODWHG�KRVSLWDOL]DWLRQ��55�
����������&,��������������KRVSLWDO�OHQJWK�RI�VWD\��PHDQ�GLႇHUHQFH�
�����GD\V��DQG�QHHG� IRU�DVVLVWHG�YHQWLODWLRQ� �55�����������&,��
������������� &KLOGUHQ�ZLWK�'6�ZLWKRXW� FRQJHQLWDO� KHDUW� GLVHDVH�

DOVR�KDG�D�VLJQL¿FDQWO\�LQFUHDVHG�ULVN�RI�569�UHODWHG�KRVSLWDOL]D-
WLRQ��55�����������&,��������������

Infants with prematurity and those with DS share common lung 
KLVWRORJ\�DQG�DQ�LQFUHDVHG�ULVN�IRU�569�LQIHFWLRQ��EXW�FXUUHQW�$$3�
JXLGHOLQHV� GR� QRW� \HW� UHFRPPHQG� SURSK\ODFWLF� SDOLYL]XPDE� IRU�
children with DS as they do for premature infants. However, data 
IURP�-DSDQ�DQG�HOVHZKHUH�KDYH�GHPRQVWUDWHG�D�EHQH¿FLDO�HႇHFW�
IRU�SURSK\ODFWLF�SDOLYL]XPDE�LQ�LQIDQWV�ZLWK�'6��<L�DQG�FROOHDJXHV�
������� FRPSDUHG�KRVSLWDOL]DWLRQ� UDWHV� IRU�569� LQIHFWLRQ�DPRQJ�
����&DQDGLDQ�FKLOGUHQ�ZLWK�'6�ZKR�SURVSHFWLYHO\�UHFHLYHG�SDOLYL-
]XPDE�DQG�DQ�XQWUHDWHG�JURXS�RI�����'XWFK�FKLOGUHQ�ZLWK�'6��,Q�
WRWDO�����569�UHODWHG�KRVSLWDOL]DWLRQV�ZHUH�GRFXPHQWHG�����XQ-
WUHDWHG�DQG�HLJKW�WUHDWHG���7KHLU�UHVXOWV�VXJJHVW�WKDW�SDOLYL]XPDE�
LV�DVVRFLDWHG�ZLWK�D�����IROG�UHGXFWLRQ�LQ�WKH�LQFLGHQFH�UDWH�UDWLR�
IRU�569�UHODWHG�KRVSLWDOL]DWLRQ�LQ�FKLOGUHQ�ZLWK�'6�GXULQJ�WKH�¿UVW�
WZR�\HDUV�RI�OLIH������&,������±�������$�UDQGRPL]HG�SURVSHFWLYH�
trial may be needed to eventually settle the question. 

Practical applications:

��� ([SHFW�WKDW�WHUP�LQIDQWV�ZLWK�'RZQ�V\QGURPH�ZKR�ODFN�PD-
jor congenital anomalies may require NICU admission. 

��� $QWLFLSDWH� WKDW� LQIDQWV�ZLWK�'6�KDYH�DOYHRODU� VLPSOL¿FDWLRQ�
and be ready for the pulmonary sequelae. Be prepared to 
RႇHU�PRUH�UHVSLUDWRU\�VXSSRUW�WKDQ�PLJKW�EH�H[SHFWHG�IRU�DQ�
infant of similar gestational age or cardiac status but without 
DS.

��� &RQVLGHU�LQIDQWV�ZLWK�'RZQ�V\QGURPH�DW�LQFUHDVHG�ULVN�IRU�
569�LQIHFWLRQ�DQG�DGYLVH�SDUHQWV�DERXW�ULVN�UHGXFWLRQ�VWUDW-
egies.  Expect evolving recommendations regarding palivi-
]XPDE�SURSK\OD[LV�LQ�'6�LQIDQWV��

��� (QFRXUDJH�SDUHQWV� WR�SULRULWL]H�EUHDVWIHHGLQJ�DQG�HDUO\� LQ-
IDQW�VWLPXODWLRQ�SURJUDPV�WR�RSWLPL]H�RXWFRPH�LQ�LQIDQWV�ZLWK�
DS. 

��� 0DNH�UHFRPPHQGDWLRQV�WKDW�VXSSRUW�WKH�KHDOWK�RI�WKH�FKLOG��
5HFRJQL]H� WKH� XQLQWHQGHG� FRQVHTXHQFHV� �RSSRUWXQLW\�
costs) associated with referrals to distant health care facili-
ties (especially when they bypass closer facilities)  including 
WLPH�DZD\� IURP�KRPH�DQG�ZRUN��FRVW�DQG�VWUHVV�RI� WUDႈF��
separation, and stress to other family members, early ter-
PLQDWLRQ�RI�EUHDVWIHHGLQJ�� ODFN�RI�WLPH�IRU�RWKHU�VXSSRUWLYH�
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“Moving to the second question, alveolar 
VLPSOL¿FDWLRQ��IHZHU�DQG�ODUJHU�DOYHROL���
which is probably better known as 
WKH�SUHGRPLQDQW�SDWKRORJLF�¿QGLQJ�
associated with prematurity, is also a 
common and even typical feature of DS. ”

“Their results suggest that palivizumab 
is associated with a 3.6-fold reduction in 
the incidence rate ratio for RSV-related 
hospitalization in children with DS during 
WKH�¿UVW�WZR�\HDUV�RI�OLIH������&,������±
8.67). ”
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services.    

5HIHUHQFHV�
%XVK� '�� $EPDQ� 6+�� *DODPERV� &�� 3URPLQHQW� LQWUDSXOPRQDU\�

bronchopulmonary anastomoses and abnormal lung devel-
RSPHQW�LQ�LQIDQWV�DQG�FKLOGUHQ�ZLWK�'RZQ�V\QGURPH��-�3HGL-
DWU�������-DQ�������������H���30,'�����������

0DUWLQ�7��6PLWK�$��%UHDWQDFK�&5��HW�DO�� ,QIDQWV�ERUQ�ZLWK�'RZQ�
V\QGURPH��%XUGHQ�RI�GLVHDVH�LQ�WKH�HDUO\�QHRQDWDO�SHULRG��-�
3HGLDWU�������)HE������������30,'�����������

0LWUD�6��(O�$]UDN�0��0F&RUG�+��3DHV�%$��+RVSLWDOL]DWLRQ�IRU�5HVSL-
UDWRU\�6\QF\WLDO�9LUXV�LQ�FKLOGUHQ�ZLWK�'RZQ�V\QGURPH�OHVV�
WKDQ���\HDUV�RI�DJH��$�6\VWHPDWLF�5HYLHZ�DQG�0HWD�$QDO\-
VLV��-�3HGLDWU�������'HF������������H���30,'�����������

<L�+��/DQFW{W�./��%RQW�/��HW�DO��5HVSLUDWRU\�V\QF\WLDO�YLUXV�SURSK\-
OD[LV�LQ�'RZQ�V\QGURPH��D�SURVSHFWLYH�FRKRUW�VWXG\��3HGLDW-
ULFV�������-XQ�����������������30,'�����������
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