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Discussion
! The COVID-19 pandemic caused short and medium term
changes in healthcare-seeking behavior
! ED Registrations dropped 50% and only fully returned to

pre-pandemic levels recently
! Syndromic indicators of COVID-19 evolved several times
throughout the pandemic

! Inpatient data was most consistently available
! Inpatient data provided real-time, automated estimates of:

! Ventilator utilization
! ICU utilization
! Disease severity
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Questions?
Andy Walsh
Chief Science Officer, Health Monitoring
����Ŝ�����ɒ������Ŝ���
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dŝƚůĞ

^ƚĂĐĞǇ�,ŽĨĞƌŬĂ͕�DW,͕�D^/^
/ůůŝŶŽŝƐ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WƵďůŝĐ�,ĞĂůƚŚ

EŽǀĞŵďĞƌ�ϭϲ͕�ϮϬϮϭ



/ůůŝŶŽŝƐ�^ǇŶĚƌŽŵŝĐ�^ƵƌǀĞŝůůĂŶĐĞ
� ^ǇŶĚƌŽŵŝĐ�^ƵƌǀĞŝůůĂŶĐĞ�ŝŶ�/ůůŝŶŽŝƐ�ŝƐ͙

± �ŵĞƌŐĞŶĐǇ��ĞƉĂƌƚŵĞŶƚ�;ƐŝŶĐĞ�ϮϬϭϯͿ��ĂŶĚ�/ŶƉĂƚŝĞŶƚ�ǀŝƐŝƚƐ�;ƐŝŶĐĞ�ϮϬϭϴͿ�
± DĞĂŶŝŶŐĨƵů�hƐĞͲ&ĞĚĞƌĂů�/ŶĐĞŶƚŝǀĞ�WƌŽŐƌĂŵ�ĨŽƌ�ƉƌŽǀŝĚĞƌƐ͕�ďĞŐĂŶ�ϮϬϭϮ
± ϭϴϱ�ĂĐƵƚĞ�ĐĂƌĞ���Ɛ�ĂƌĞ�ƐĞŶĚŝŶŐ�ĚĂƚĂ�ƚŽ�/�W,͖�ϵϯй�ĂƌĞ�ƐĞŶĚŝŶŐ�/ŶƉĂƚŝĞŶƚ�ĚĂƚĂ
± �ďŽƵƚ�ϭϱ͕ϬϬϬ��ŵĞƌŐĞŶĐǇ�ǀŝƐŝƚƐͬĚĂǇ�ĂŶĚ�ϰ͕ϬϬϬ�/ŶƉĂƚŝĞŶƚ�ǀŝƐŝƚƐ
± EĞĂƌ�ƌĞĂůͲƚŝŵĞ�ĨĞĞĚƐ�ĞǀĞƌǇ�ϭϱ�ŵŝŶƵƚĞƐͲŵĂŶǇ�ƐŝƚĞƐ�ŶĞĂƌ�ƌĞĂůͲƚŝŵĞ

± /ŶĐůƵĚĞƐ�ĚĞŵŽŐƌĂƉŚŝĐƐ�;ƐĞǆ͕�ƌĂĐĞ͕�ĞƚŚŶŝĐŝƚǇ͕�ĂŐĞͿ͕��/W�ĐŽĚĞ͕��ŚŝĞĨ�ĐŽŵƉůĂŝŶƚ͕��ŝĂŐŶŽƐŝƐ
± dĞǆƚ�ƉƌŽĐĞƐƐŝŶŐ�н�/��ͲϭϬ�ĐŽĚĞƐ�ĂƌĞ�ŐƌŽƵƉĞĚ�ŝŶƚŽ�ƐǇŶĚƌŽŵĞƐ
± Ͳ,ŽƐƉŝƚĂůƐ�ĂƌĞ�ŵĂŶĚĂƚĞĚ�ƚŽ�ƌĞƉŽƌƚ�ŽƉŝŽŝĚ�ŽǀĞƌĚŽƐĞƐ�ǁŝƚŚŝŶ�ϰϴ�ŚŽƵƌƐ
± Ͳ^ŚĂƌĞĚ�ĂĐĐĞƐƐ�ǁŝƚŚ�>,�Ɛ͕�/�W,͕����͕�ŚŽƐƉŝƚĂůƐ͘�WƵďůŝĐůǇ�ŽŶ�ŽƉŝŽŝĚ�ĚĂƐŚďŽĂƌĚ�



/> �Ks/�ͲůŝŬĞ /ůůŶĞƐƐ dƌĞŶĚ ĂŶĚDŝƚŝŐĂƚŝŽŶ�WŽůŝĐŝĞƐ

͘

/ŶŝƚŝĂů�
^ŝW

ZĞƐƚŽƌĞ �ŽƵŶƚǇ ZĞƐƵƌŐĞŶĐĞ �ƌŝĚŐĞ�ƚŽ�
WŚĂƐĞ�ϱ

DĂƌĐŚ�ϮϬϮϬ ϰ�ƌĞŐŝŽŶƐ
WŚĂƐĞĚ�
ƌĞŽƉĞŶŝŶŐ
�>/�
ĂĚŵŝƐƐŝŽŶƐ
dĞƐƚ�нй
�ĞĚƐ

'ƵŝĚĂŶĐĞ
ϴ�ŵĞƚƌŝĐƐ
�ĂƐĞ�ƌĂƚĞ
dĞƐƚ�н�Θ�η
/�h�й
�>/�;���ĂŶĚ�/WͿ
�ĞĂƚŚƐ
KƵƚďƌĞĂŬƐ

ϭϭ�ƌĞŐŝŽŶƐ
dŝĞƌĞĚ�ŵŝƚŝŐĂƚŝŽŶ

�>/�ĂĚŵŝƐƐŝŽŶƐ
dĞƐƚ�ƉŽƐŝƚŝǀŝƚǇ
/�h�ďĞĚƐ

^ƚĂƚĞǁŝĚĞ

sĂĐĐŝŶĂƚŝŽŶ�ƌĂƚĞƐ
�>/�ĂĚŵŝƐƐŝŽŶ�
�Ks/��ŝŶ�,ƐƉ
/�h�ďĞĚƐ
DŽƌƚĂůŝƚǇ
�ĂƐĞ�ƌĂƚĞ

� �Ks/��ĚĂƚĂ�ƚƌĞŶĚƐ�
ŝŶĨŽƌŵĞĚ�ƉŽůŝĐǇ

� ,ŽƐƉŝƚĂů�ĂĚŵŝƐƐŝŽŶ�ƚƌĞŶĚƐ�
ĨĞĞĚ�ĚĞĐŝƐŝŽŶ�ŵĞƚƌŝĐƐ

� �>/ ĂĚŵŝƐƐŝŽŶƐ
ĐŽŶƐŝƐƚĞŶƚůǇ�ƵƐĞĚ�ĨŽƌ�
ŵĞƚƌŝĐƐ



sŝƐƵĂůŝǌĂƚŝŽŶƐ�ŽĨ�DĞƚƌŝĐƐ

^ůŝĚĞ�hƉĚĂƚĞĚ�ϳͬϮϳͬϮϬϮϬ



/ŶƉĂƚŝĞŶƚ��ĂƚĂ�ʹhƐĞƐ�ͬ��ĞŶĞĨŝƚƐ
� �ĂŝůǇ�ŵŽŶŝƚŽƌŝŶŐ�ʹ ĐŽǀĞƌĂŐĞ�ĂĐƌŽƐƐ�/>
� /ŶƉĂƚŝĞŶƚ�ĚĂƚĂ�ŵŽƌĞ�ĐŽŶƐŝƐƚĞŶƚ�ƚŚĂŶ����ǀŝƐŝƚƐ�ʹůĞƐƐ��ŚĞĂůƚŚ�ƐĞĞŬŝŶŐ�ďĞŚĂǀŝŽƌ�ďŝĂƐ
� �ƵƚŽŵĂƚĞĚ͕�ƚŝŵĞůǇ�ŵĞƚƌŝĐ�ŽŶ�ŚŽƐƉŝƚĂů�ďƵƌĚĞŶ�ĨŽƌ�ŶĞĂƌͲƌĞĂů�ƚŝŵĞ�ƚƌĞŶĚƐ
� WĂƚŝĞŶƚ�ƐƚƌĂƚŝĨŝĞĚ�ĂŶĂůǇƐŝƐ�ĨŽƌ�ĚĞŵŽŐƌĂƉŚŝĐƐ͕�ƐƉĂƚŝĂů�ĚŝƐƚƌŝďƵƚŝŽŶ
� �ŝƐĐŚĂƌŐĞ�ƐƚĂƚƵƐ�ŚĞůƉĞĚ�ƚŽ�ĐůĂƌŝĨǇ�ƚŚĞ�ĚŝƐĞĂƐĞ�ďƵƌĚĞŶ�ĂŶĚ�ŚŽƐƉŝƚĂů�ƐƚƌĞƐƐ�ƉŽŝŶƚƐ

± �ĂƚĞ ŽĨ �ŝƐĐŚĂƌŐĞ ʹ ŵŽƐƚ ĐŽŵƉůĞƚĞ
± �ŝƐƉŽƐŝƚŝŽŶ�ůĞƐƐ ĐůĞĂƌ�ƌĞƐƵůƚƐ

� ϲϬй�ĐŽŵƉůĞƚĞ
� ϮϬй�Ɛƚŝůů�ĂĚŵŝƚƚĞĚ
� ϮϬй�ŝŶĐŽŵƉůĞƚĞ

� >ĞŶŐƚŚ ŽĨ ^ƚĂǇ ĂŶĂůǇƐŝƐ�ƚŽ�ƉĂŝƌ�ǁŝƚŚ��Ks/��ŝŶ�ŚŽƐƉŝƚĂů�ƐŶĂƉƐŚŽƚ
± sĂůŝĚŝƚǇ ƚĞƐƚŝŶŐ ĐŽŵƉĂƌŝƐŽŶƐ ƚŽ ƚŚĞ �Ks/� ŝŶ ŚŽƐƉŝƚĂů ŵĞĂƐƵƌĞƐ ʹ �D^�ƐǇƐƚĞŵ

� ͞tŚŽ Ɛ͛�ŝŶ ŚŽƐƉŝƚĂů͍͛�ĂŶĂůǇƐŝƐ
� �ƐƚĂďůŝƐŚĞĚ�ƌĞŐŝŽŶĂů�ƚŚƌĞƐŚŽůĚƐ�ʹƵƐŝŶŐ�^ƵŵŵĞƌ�ϮϬϮϬ͕�ĞĂĐŚ�ŽĨ�ϭϭ�ƌĞŐŝŽŶƐ
� WĞĚŝĂƚƌŝĐ ŚŽƐƉŝƚĂůŝǌĂƚŝŽŶ ĂŶĂůǇƐŝƐ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ Ăůů ĐĂƵƐĞƐ
� KƚŚĞƌ�ƌĞƐƉŝƌĂƚŽƌǇ�ĐĂƵƐĞƐ�ʹ ŝŶĨůƵĞŶǌĂ�ĂŶĚ�Z^s�ĞƐƉĞĐŝĂůůǇ�ŝŵƉŽƌƚĂŶƚ
� �ůů�ĐĂƵƐĞƐ�ŽĨ�ĂĚŵŝƐƐŝŽŶ�ƐƚƌĞƐƐĞƐ



/�W,��ĂƚĂ�,Ƶď
� �ǆƉĂŶĚŝŶŐ͕�ŝŶƚĞŐƌĂƚĞĚ�

ƚĞĐŚŶŽůŽŐǇ�ƉůĂƚĨŽƌŵ�
� �W/�ĐŽŶŶĞĐƚŝŽŶƐ�ƚŽ�ŵƵůƚŝƉůĞ�

ĚĂƚĂ�ƐŽƵƌĐĞƐ
� DW/ ďƵŝůƚ ŽĨĨ ,ŽƐƉŝƚĂů �ŝƐĐŚĂƌŐĞ

�ĂƚĂ
� �ůƐŽ͕�ĞǆŝƐƚŝŶŐ�ĚĞƚĞƌŵŝŶŝƐƚŝĐ�

ŵĂƚĐŚ�ǁŝƚŚ�EĂŵĞ�ĂŶĚ��ĂƚĞ�ŽĨ�
�ŝƌƚŚ

� WƌŽďĂďŝůŝƐƚŝĐ�ĂůŐŽƌŝƚŚŵƐ ŝŶ ƚĞƐƚ͖�
ŵŽǀĞ�ƚŽ�ƉƌŽĚƵĐƚŝŽŶ�ƉĞŶĚŝŶŐ

� KƌŝŐŝŶĂůůǇ�ĚĞǀĞůŽƉĞĚ�ĨŽƌ�ŽƉŝŽŝĚ�
ƌĞƐƉŽŶƐĞ

� WƌĞƐĐƌŝƉƚŝŽŶ�DŽŶŝƚŽƌŝŶŐ�
WƌŽŐƌĂŵ�;WDWͿ�ŝƐ�ƉůĂŶŶĞĚ

Ύ��ĞĚ��ĂƉĂĐŝƚǇ�ŝŶĐůƵĚĞƐ�ƐŶĂƉƐŚŽƚ�ŽĨ�
ĚĂŝůǇ�ŶƵŵďĞƌ�ŽĨ��Ks/��ŝŶ�ŚŽƐƉŝƚĂů�Ͳ
EŽƚ�ƉĞƌƐŽŶͲůĞǀĞů�ĨŽƌ�ůŝŶŬĂŐĞ

�ĂƚĂ�
,Ƶď

^ǇŶĚƌŽŵŝĐ

,ŽƐƉŝƚĂů�
�ŝƐĐŚĂƌŐĞ

sŝƚĂů�
ZĞĐŽƌĚƐ

�ŽŵŵƵŶŝĐĂďůĞ�
�ŝƐĞĂƐĞ/ŵŵƵŶŝǌĂƚŝŽŶ

�D^

�Ks/��ŝŶ�
ŚƐƉ ͬ�ĞĚ�
ĐĂƉĂĐŝƚǇΎ



>ŝŶŬĂŐĞ�DĞƚŚŽĚ
� /ŶŝƚŝĂůůǇ͕�:ĂŶƵĂƌǇ�ϮϬϮϬͲDĂƚĐŚ�ĞƐƚĂďůŝƐŚĞĚ�ĨŽƌ�ĚĞƚĞĐƚŝŶŐ�ǀŝƐŝƚƐ�ĨƌŽŵ�WĞƌƐŽŶƐ�

ŽĨ�/ŶƚĞƌĞƐƚ�
± �ůĞƌƚƐ�ƐĞŶƚ�ƚŽ�/�W,�ĂŶĚ�>,��ƐƚĂĨĨ

� �ůů�ϮϬϮϬͲϮϬϮϭ�ĂĚŵŝƐƐŝŽŶƐ�ƌĞĐŽƌĚƐ�ĂƌĞ�ƚĞƐƚĞĚ�ĨŽƌ�ŵĂƚĐŚĞƐ�ƚŽ�ĐŽŶĨŝƌŵĞĚ�
ĐĂƐĞƐ�ŝŶ�ƚŚĞ�/ͲE��^^�ĚĂƚĂ�ďĂƐĞ�

� �ĞƚĞƌŵŝŶŝƐƚŝĐ�ĂůŐŽƌŝƚŚŵ ;&E͕ >E͕��K�Ϳ
� &ŝůĞ�ǁŝƚŚ�/�Ɛ�ĨƌŽŵ�ĞĂĐŚ�ĚĂƚĂďĂƐĞ�ƐŚĂƌĞĚ�ǁŝƚŚ�ĂŶĂůǇƐƚƐ

± >ŽĐĂů ,ĞĂůƚŚ �ĞƉĂƌƚŵĞŶƚ ƌĞĐĞŝǀĞĚ�ĨŝůĞ�ĨŽƌ�ŝŶƚĞƌŶĂů�ĂŶĂůǇƐŝƐ

� EŽƚĞ͗ ^ǇŶĚƌŽŵŝĐ ĚĂƚĂ ŝŶ�/>�ŝŶĐůƵĚĞƐ�EĂŵĞ
± EĂŵĞ ŝƐ ƐĐƌƵďďĞĚ ďĞĨŽƌĞ ƐĞŶĚŝŶŐ ƚŽ E^^W
± EĂŵĞ�ƐĞƉĂƌĂƚĞĚ�ĨƌŽŵ�ŽƚŚĞƌ�ƉĂƌƐĞĚ�ĚĂƚĂ�ĞůĞŵĞŶƚƐ�ŝŶ�,>ϳ�ŵĞƐƐĂŐĞ
± EĂŵĞ ŝƐ ƐƚŽƌĞĚ ŝŶ Ă ƐĞƉĂƌĂƚĞ͕�ĞŶĐƌǇƉƚĞĚ�ĚĂƚĂďĂƐĞ�Ăƚ�/�W,



>ŝŶŬĂŐĞ�ZĞƐƵůƚƐ
sŝƐŝƚƐ�ĨƌŽŵ�ϯͬϮϬϮϬ�ƚŽ�ϰͬϮϬϮϭ

� ϭϲϵ�;ϵϭйͿ�ŚŽƐƉŝƚĂůƐ�ŝŶ�/>�ŚĂĚ�Ă�ŵĂƚĐŚ�
� ϭϴϰ͕ϭϰϬ�ĂĚŵŝƐƐŝŽŶƐ�ǁĞƌĞ�ůŝŶŬĞĚ�ƚŽ�Ă��Ks/�Ͳϭϵ�ĐĂƐĞ
� ϭϬϵ͕ϵϯϲ�;ϲϬйͿ�ǁĞƌĞ�ĨƌŽŵ�ƵŶŝƋƵĞ�ĐĂƐĞƐ�

� ϯϮй�ŚĂĚ�Ϯ�Žƌ�ŵŽƌĞ�ĂĚŵŝƐƐŝŽŶƐ�
� tŚĞŶ�ŽŶƐĞƚ�ǁĂƐ�ĚŽĐƵŵĞŶƚĞĚ�ĨŽƌ�Ă�ĐĂƐĞ͕�ϳϲй�ŚĂĚ�Ă�ǀŝƐŝƚ�ǁŝƚŚŝŶ�
ϭϰ�ĚĂǇƐ�ƉƌŝŽƌ�ƚŽ�ŽŶƐĞƚ�
� ŵĞĚŝĂŶ�ŽĨ�ϭϮ�ĚĂǇƐ�ĨŽƌ�ĂĚŵŝƐƐŝŽŶ�ĨŽůůŽǁŝŶŐ�ŽŶƐĞƚ͘�
� dŚŽƐĞ�ǁŝƚŚ�Ă�ƌĞƉĞĂƚ�ǀŝƐŝƚ͕�ŚĂĚ�Ă�ŵĞĚŝĂŶ�ŽĨ�ϯϮ�ĚĂǇƐ�ďĞƚǁĞĞŶ�
ŽŶƐĞƚ�ĂŶĚ�ůĂƐƚ�ĂĚŵŝƐƐŝŽŶ



>ŝŵŝƚĂƚŝŽŶƐ�ŽĨ�/ŶƉĂƚŝĞŶƚ��ĂƚĂ
� /ŶĐŽŵƉůĞƚĞ ĐŽǀĞƌĂŐĞ ʹ EŽƚ�ŝŶƚĞŶĚĞĚ�ĂƐ�ĞǆĂĐƚ�ĐŽƵŶƚ�ŽĨ�Ăůů�ĂĚŵŝƐƐŝŽŶƐ�;ϵϯй�ŽĨ�ƐŝƚĞƐͿ
� >ĞƐƐ ŚŝƐƚŽƌǇ�ʹ ϮϬϭϴ�ŐƌŽǁƚŚ�ͬ�ŶĞĂƌ�ĐŽŵƉůĞƚĞ�:ĂŶ�ϮϬϮϬ
� /�h�ŝƐ�Ă�ĐƌŝƚŝĐĂů�ǀĂƌŝĂďůĞ�ƚŚĂƚ�ŝƐ�ŶŽƚ�ĐĂƉƚƵƌĞĚ�ĐŽŶƐŝƐƚĞŶƚůǇ
� WĞĚŝĂƚƌŝĐ�ŶƵŵďĞƌƐ�

± ůŽǁ
± ^ŽŵĞ ƉĞĚŝĂƚƌŝĐ ŚŽƐƉŝƚĂůƐ ŶŽƚ ƵƐŝŶŐ ƐǇŶĚƌŽŵŝĐ ĨŽƌ WƌŽŵŽƚŝŶŐ KƉĞƌĂďŝůŝƚǇ�ʹ ůŽǁĞƌƐ�ŝŶĐĞŶƚŝǀĞ

� DĂƚĐŚŝŶŐ�ƚŽ����ĐĂƐĞƐ�ǁĂƐ�ŶŽƚ�ŝŶƚĞŐƌĂƚĞĚ�ŝŶƚŽ�ƚŚĞ�/ͲE��^^
� �ĂƚĂ�ƋƵĂůŝƚǇ�ʹ
� >ĂŐ ŝŶ ĚŝĂŐŶŽƐŝƐ

± <ŶŽǁŶ�ŝƐƐƵĞ
± �ŽŵƉĂƌĞĚ�ĚĂŝůǇ�ĐŚĂŶŐĞ�ŝŶ�ĂĚŵŝƐƐŝŽŶƐ�ŽǀĞƌ�ƚŝŵĞ͘��>/�ůĂŐ�ǁĂƐ�ůĂƌŐĞƌ�ƚŚĂŶ��Ks/��ĚŝĂŐŶŽƐŝƐ�

ĂůŽŶĞ
� �ǇŶĂŵŝĐ ^ǇƐƚĞŵ ʹ �ĂŝůǇ ƵƉĚĂƚĞƐ

± WƵďůŝĐ ƌĞůĞĂƐĞ ĐŽŵŵŝƚƐ�ƚŚĞ�ǀĂůƵĞ
± &ƌŽǌĞŶ ǀŝĞǁ ŽĨ ĚĂƚĂ ƉƌĞĨĞƌƌĞĚ
± hƉĚĂƚŝŶŐ�ĐŽƵŶƚƐ�ŝƐ�ĐŽŶĨƵƐŝŶŐ

� �ŽŶĨŝĚĞŶƚŝĂůŝƚǇ
± ,/W���ƉƌŽƚĞĐƚƐ�ĂŐĂŝŶƐƚ�ƚŚĞ�ƌĞůĞĂƐĞ�ŽĨ�ĚĂƚĂ�ďǇ��ĂƚĞ�ŽĨ��ĚŵŝƐƐŝŽŶ
± ϳͲĚĂǇ ƌŽůůŝŶŐ ĂǀĞƌĂŐĞ ƵƐĞĚ



KƚŚĞƌ�hƐĞƐ�ŽĨ�/ŶƉĂƚŝĞŶƚ��ĂƚĂ�ĂŶĚ�>ŝŶŬĂŐĞ
� dŽƚĂů�ǀŝƐŝƚƐ�Ͳ hƐĞ

± �ĂƚĞŐŽƌŝǌŝŶŐ Ăůů ĐĂƵƐĞƐ ŽĨ ǀŝƐŝƚƐ ƚŽ ŚŽƐƉŝƚĂůƐ
± EŽŶͲ�ŽǀŝĚ͕ /ŶũƵƌǇ͕ DĞŶƚĂů ,ĞĂůƚŚ͕ �ŚƌŽŶŝĐ ĐŽŶĚŝƚŝŽŶƐ

� y�ZK�Ͳ >ŝŶŬĂŐĞ
± DĂƚĐŚŝŶŐ /ŶƉĂƚŝĞŶƚ ĚĂƚĂ ƚŽ ĞyƚĞŶƐŝǀĞůǇ �ƌƵŐ ZĞƐŝƐƚĂŶƚ�KƌŐĂŶŝƐŵ�;y�ZKͿ�ƌĞŐŝƐƚƌǇ�
± �ůĞƌƚƐ ,ŽƐƉŝƚĂů /ŶĨĞĐƚŝŽŶ �ŽŶƚƌŽů ŽĨ �ĚŵŝƐƐŝŽŶƐ ƚŚĂƚ ƌĞƋƵŝƌĞƐ y�ZK ĐŽŶƚĂĐƚ�ƉƌĞĐĂƵƚŝŽŶƐ
± /ŶŝƚŝĂůůǇ�ŚŽƐƉŝƚĂůƐ�ĞƐƚĂďůŝƐŚĞĚ�ƐĞƉĂƌĂƚĞ�ĂĚŵŝƐƐŝŽŶ�ĨĞĞĚ�ĨŽƌ�ŵĂƚĐŚŝŶŐ

� >ĞǀĞƌĂŐŝŶŐ ƐǇŶĚƌŽŵŝĐ�ŝƐ�ŝŶƚĞŶĚĞĚ�ƚŽ�ƌĞĚƵĐĞ�ďƵƌĚĞŶ͕�ŵƵůƚŝƉůĞ�ƵƐĞ�ŽĨ�ŽŶĞ�ĨĞĞĚ
� �ŚĂůůĞŶŐĞƐ Ɛƚŝůů ŝĚĞŶƚŝĨŝĞĚ ĨŽƌ ĐŽŵƉůĞƚĞ ĂĚŵŝƐƐŝŽŶ ŵĂƚĐŚĞƐ
� WůĂŶƐ�ĨŽƌ�ƵƐŝŶŐ�ƚŚĞ�ĂůĞƌƚŝŶŐ�ƐǇƐƚĞŵ�ƚŽ�ŶŽƚŝĨǇ�>ŽŶŐͲƚĞƌŵ�ĐĂƌĞ�ƐŝƚĞƐ�

� KƉŝŽŝĚ�ͬ�ůů��ƌƵŐ�KǀĞƌĚŽƐĞƐ�Ͳ >ŝŶŬĂŐĞ
± /ŶŝƚŝĂůůǇ�ŵĂƚĐŚ ,ŽƐƉŝƚĂů �ŝƐĐŚĂƌŐĞ ƚŽ sŝƚĂů ƌĞĐŽƌĚƐ

� /ĚĞŶƚŝĨǇ�ĨĂƚĂůŝƚŝĞƐ�ƚŚĂƚ�ŚĂĚ�Ă�ƉƌŝŽƌ�ŶŽŶͲĨĂƚĂů�ǀŝƐŝƚ
± DĂƚĐŚ ϮϬϭϴ ŽǀĞƌĚŽƐĞƐ ƚŽ Ăůů ƉƌŝŽƌ ǀŝƐŝƚƐ

� �ŶĂůǇƐŝƐ�ŽĨ�ƉƌĞͲŽǀĞƌĚŽƐĞ�ĐĂƵƐĞƐ�ĨŽƌ�ĐĂƌĞ
± WůĂŶŶĞĚ ŵĂƚĐŚ ƚŽ WDW

� /ĚĞŶƚŝĨǇ� ƉĂƚŝĞŶƚƐ Ăƚ ŝŶĐƌĞĂƐĞĚ ƌŝƐŬ ĨŽƌ ŽǀĞƌĚŽƐĞ
� /ŶĐŽƌƉŽƌĂƚĞ�ŽǀĞƌĚŽƐĞ�ŚŝƐƚŽƌǇ�ŝŶƚŽ�Ă�ƉĂƚŝĞŶƚ�ƌĞĐŽƌĚ�ĂŶĚ�ƉƌŽǀŝĚĞ�ƚŽ�ƉƌĞƐĐƌŝďŝŶŐ�ƉŚǇƐŝĐŝĂŶ�Ăƚ�

WŽŝŶƚͲŽĨ��ĂƌĞ
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NC DETECT
ETL, data repository, 

analytic components, 
Web portalEMS (ESO)

Statewide
Daily

Emergency 
Department (ED) 

Statewide
Three times daily

NC Poison Control (NCPC)
Statewide

Hourly

Regional Data
Urgent care

Three times daily

NSSP/BioSense /CDC
(ED Data only)

Health Information 
Exchange

Statewide Daily



• NC HealthConnex receives data from participating healthcare facilities 

(inpatient & outpatient) via HL7 (ADT and CCD message types)

• As of December 2020, NC HealthConnex sends daily flat files to NC 

DETECT for encounters, diagnoses, medications, immunizations, 

problems, insurance, procedures for select practice types.

• Data elements include encounter date, encounter type (inpatient vs. 

outpatient), healthcare facility, patient age, sex, race, ethnicity, ZIP of 

residence, patient problems, medication history, immunization history, 

and encounter diagnoses. 



HIE Data Volume in NC DETECT
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CLI Syndrome Definition:

ICD-10-CM Codes: B97.2% OR B34.2 OR 
J12.81 OR J12.82 OR U07.1 OR U07.2
OR
Diagnosis code description: %COVID%
AND
Diagnosis Code: %COVID%0.00%
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CLI_ICD10CM Post Vax Syndrome

Identify encounters with COVID-related diagnosis (no keywords) 
(B97.2*, B34.2, J12.81, J12,82, U07.1)

Among these encounters, identify those with at least one J&J 
vaccine or at least two Moderna / Pfizer vaccines where the 
COVID diagnosis is >= 14 days after max COVID vaccination date

Bin into COVID Post-Vax syndrome



Covid Post-Vax trends
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Covid Post-Vax trends
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Source: NCEDSS

Comparison with other data sources
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• Secondary EHR data from an HIE.

• Potential data quality issues related to date of immunization, date of 
COVID diagnosis, etc.

• Partial self-reporting of immunization – difficult to quantify.

• Not all facilities send ICD-10-CM codes to indicate a COVID 
diagnosis.

• Conclusions based on diagnosis only, without lab data confirmation.

Limitations



HIE data:
• Shows post-vaccination COVID infection trends comparable to the 

trends identified in other surveillance systems.
• Shows promise in monitoring post-vaccination COVID infections.

Next steps:
ØTime-based analysis
ØComparison between different populations and age-groups.
ØAnalysis by vaccine type and comorbidities.
Ø Inclusion of booster doses in analysis of breakthrough infections.

Observations and Conclusion



Thank you




