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Very early in the pandemic, based on pre-existing literature, we expected that at least the subset of ICU COVID survivors would have substantial impairments in cognition, mental health, and physical and pulmonary function. In recognition of this, as well as the large volumes of expected ICU admissions and acute care needs, we anticipated the need for a structure to support ongoing recovery in the ambulatory setting, and integrated into the continuum of care from transition form inpatient to outpatient recovery needs. Because we had this expertise in expectations in recovery for survivors from acute care, we were able to launch on April 7th, making it one of the earliest clinics in the nation and a model for other clinics across the country. 
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Needs Assessment
• Numbers large and growing (as of Feb, 2021):

– 27M cases in the U.S.
– 372k cases in Maryland, >1K cases daily
– JH Hospital System: 15-20% estimated ICU

• Hospitalized patients commonly experience “Post-Hospital Syndrome” (or 
Post-Intensive Care Syndrome (PICS) for critical illness survivors), 
including: 

- Impaired physical function
- Mental health 
- Cognitive deficits
- Increased use of healthcare resources (i.e. readmission)

• Increasing reports (and referrals for) lingering symptoms in non-
hospitalized patients
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Since march 2020, the number of covid 19 positive patients has been growing everyday. As of Jan 2021, we had 24 M cases in the US, 328k cases in the state of Maryland, over 1000 newly diagnosed cases every day. In our Hopkins system, we had over 5k COVID positive discharges, of which, 15-20% of patient had ICU stays with average length of stay of 8.3 daysSurvivors of COVID-19 are a complex and vulnerable population, with potential for lingering respiratory symptoms and complications across multiple organ systems. They are also at risk for the well-described post-hospital syndrome and post-ICU syndromes.These syndromes include physical impairments, substantial impairments in ADLs, mental and cognitive impairments which can last more than a year. 



Long-COVID Syndrome 
– persistent symptoms > 3 months

JAMA. 2020 Aug 11;324(6):603-605

• Severe, profound fatigue 

• Orthostatic tachycardia/dizziness/intolerance

• Chronic muscle/joint pain and headache

• Often complains nausea/vomiting, and IBS

• Overall course fluctuating over time
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“new or worsening impairments in physical, cognitive, or 
mental health arising after ICU & persisting beyond acute 
care hospitalization”

Framework
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Mention similar findings in post-hospital syndrome, but also that these impairments may be exacerbated by COVID given prolonged length of stay, high use of sedation and isolation as risk factors for delirium, limited essential rehab services etcAlso now recognized that there is a growing population of individuals who did not have severe initial disease but have lingering symptoms, the degree of overlap with those with severe initial disease is not known, and physiologic correlates and therapies unclearNeed a structured approach to care, not only for support but for pattern recognition and advancement of therapeuticsVery early in the pandemic, based on pre-existing literature, we expected that at least the subset of ICU COVID survivors would have substantial impairments in cognition, mental health, and physical and pulmonary function. In recognition of this, as well as the large volumes of expected ICU admissions and acute care needs, we anticipated the need for a structure to support ongoing recovery in the ambulatory setting, and integrated into the continuum of care from transition form inpatient to outpatient recovery needs. Because we had this expertise in expectations in recovery for survivors from acute care, we were able to launch on April 7th, making it one of the earliest clinics in the nation and a model for other clinics across the country. 



Post Acute COVID-19 Clinic
GOAL
• Provide the Continuum of Care to address the unique needs of COVID-19 

survivors.
• Establish dedicated multi-D resources focused on post-COVID 19 recovery 

to support anticipated patient needs (respiratory, functional, cognitive, 
psych), and Unknown Covid-19 specific long term complications 

• Convenient, streamlined resource for inpatient teams at discharge and 
prevent readmission

• Equity of ambulatory care within and across JHHS to support COVID-19 
survivors.

• Understand the natural history of disease
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Our goals wereTo Provide the Continuum of Care to address the unique needs of COVID-19 survivors and support the ongoing recovery of patients in the ambulatory settingTo Establish dedicated multi-D resources focused on post-COVID 19 recovery to support anticipated patient needs and Unknown Covid-19 specific long term complications To Provide Convenient, streamlined resources for inpatient teams at discharge and prevent additional burden of predicted readmissions on an already strained inpatient systemA key component of this clinic was the ability to provide ongoing care and support regardless of insurance status and in collaboration with translation services, given the disproportionate burden of COVID-19 in vulnerable and traditionally under-resourced populations. In addition, more reports are coming out regarding lingering symptoms after -COVID-19 infection even among those who did not require hospital care. Which we do see quite often recently. The etiology and physiologic correlates of those persistent symptoms are still largely unknown, and require infrastructure for comprehensive supportive care for this population and further insights into the natural history of COVID-19. 



Key Services of the PACT Clinic

The Johns Hopkins Post-Acute COVID-19 Team (PACT): A Multidisciplinary, Collaborative, Ambulatory 
Framework Supporting COVID-19 Survivors. Am J Med. 2021 Jan 11:S0002-9343(20)31174-8
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Given these anticipated needs, PMR department partnered with pulmonary critical care to compliment PCP care.Other than physician services, we collaborated with our rehabilitation therapy services, psychology, and home care who bridged the care between in patient and outpatient while access to long term care facilities were limited during the pandemic. We formed key partnerships with Providers interested in PACT clinic early on.Those specialties include Psychiatry, Psychology, Cardiology, Neurology, Infectious Disease, Hematology, Nephrology, and Dermatology. This network allowed streamlined and timely referrals.



JH PACT Tripartite Mission

N>400
ICU admission N (%) 70%
Age (Mean (SD) years) 54 (15)
Male N (%) 53%
Race N (%)

White
Black or African American
Asian

26%
33%
6%

Ethnicity N (%)
Hispanic or Latino 29%

Interpreter Services N (%) 26%

April 7th - present
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within the tipartite mission, is the delivery of exceptional, evidence-based, equitable, patient-centered careWe have seen roughly 13% the number of discharged from our focused JHH/Bayview population, and ~1/3 of the ICU discharges



PACT as a model system
• National/International requests for 

model:
– UCSF, OHSU, U Pitt, U Maryland, U 

Texas
– VA inquiries; Walter Reed
– Vancouver, BC



PMR PACT service

• PM&R PACT
• PACT POTS
• PACT OT/PT/SLT
• PACT Psychology



JH PACT-Research Aspirations 
1. Define the spectrum of pulmonary complications in long-COVID, 

physiologic correlates, and risk factors thereof. 

2. Create an infrastructure for therapeutic trials and competitive 
grant applications. 
• Provide a resource for emerging questions (biorepository). 

3. Interrogate economics of care delivery (RPM, telemedicine, in-
person; multi-d framework) to support longevity of the clinical 
program.
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Manual muscle testingDysphagia



Summary

• For more details, please come to our on demand session
– Managing the Ambulatory Wave: Multidisciplinary Outpatient COVID-19 Survivorship 

Program

• Our website: https://www.hopkinsmedicine.org/coronavirus/pact

• For any inquires, please email PACT@jhmi.edu or Skim453@jh.edu
• The Johns Hopkins Post-Acute COVID-19 Team (PACT): A 

Multidisciplinary, Collaborative, Ambulatory Framework Supporting 
COVID-19 Survivors. Am J Med. 2021 Jan 11:S0002-9343(20)31174-8

https://www.hopkinsmedicine.org/coronavirus/pact
mailto:PACT@jhmi.edu
mailto:Skim453@jh.edu
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7801819/
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