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Objectives

Review the epidemiology of long COVID
Review the pathogenesis of long COVID
Discuss options for patients suffering 

from long COVID



What is long COVID
 CDC: Post-COVID conditions are a range of symptoms 

that can last weeks or months after being infected with 
the virus that causes COVID-19 or can appear weeks 
after infection. 
 WHO: Post COVID-19 condition occurs in individuals with 

a history of probable or confirmed SARS CoV-2 infection 
usually 3 months from the onset of COVID-19 with 
symptoms that last for at least 2 months and cannot be 
explained by an alternate diagnosis 



Early Descriptions of Long COVID











Why should we care about Long-
COVID?





Methods
 Retrospective Cohort Study (UnitedHealth Group Clinical 

Research Database)
 Study Population: 65 y/o individuals enrolled in Medicare 

advantage plan from 2019 – date of diagnosis of SARS-
CoV-2 infection (propensity matched to group that did not 
have covid)
 Outcomes
 Presence of persistent and new sequelae at 21 days and 120 

days (ICD 10 codes)



Results
 133,366 individuals identified who were infected with 

SARS-CoV-2 in 2020
 Propensity matched 132847 pairs for the primary group, 

133266 matched pairs for the secondary, 113190 
matched pairs for viral lower respiratory tract illness 
group









Results
 All individuals infected with SARS-CoV-2
 68% did not have new or persistent diagnoses in the post 

acute phase that required medical attention
 16% had one diagnosis that required medical attention
 16% had two or more in the post acute phase that required 

medical attention
 Among Hospitalized patients
 23.6% had at least 1 sequelae





Key Discussion Points
 Some of the most common sequelae that required medical attention 

included:
 Chronic respiratory failure
 Cardiac rhythm disorders
 Acute coronary syndromes
 Hypercoagulability
 Neurological disorders

 In a population of adults aged ≥65 years after acute infection with the 
SARS-CoV-2 virus, we found that 32% of individuals were diagnosed as 
having one or more persistent or new clinical sequelae that required 
medical attention during the post-acute phase of the illness, 11 
percentage points higher than a comparator cohort.



Who gets long COVID?





Methods
 Retrospective Cohort Study from EHR (TriNetX Analytics)
 81 million patients, including 273,618 COVID-19 Survivors
 Looked at incidence at 3 and 6 months after diagnosis
 9 core features of long-COVID

Breathing difficulty Abdominal symptoms
Fatigue/malaise Myalgia
Chest/throat pain Pain
Headache Cognitive Symptoms
Anxiety/Depression



Methods
 Matched cohort study
 Primary Cohort was all patients with a confirmed diagnosis of 

COVID-19
 Compared to a matched cohort of influenza patients 

(negative COVID-19)
 Study Population
 All patients over 10 who were alive at the end of follow up. 
 January 2020 – December 2020



Results
 273,618 patients with COVID were identified
 114,449 patients with influenza were available for 

matching





















What about Long-COVID and 
Vaccination?





Methods
 Primary Question: Do people with breakthrough infection 

experience post-acute sequelae?
 Veterans Health Administration Electronic Medical Record 

Utilized
 Cohort Construction
 Breakthrough COVID19
 COVID19 infection, no prior vaccination
 Hospitalized with COVID
 Hospitalized with influenza
 No history of COVID Test or Flu



Methods
 Looked at a panel of Symptoms
 Time points:
 30 days (Acute Phase)
 6 months

 Based vaccinated status on CDC guidance (14 days after 
last shot)















Methods
 Invited individuals who were PCR positive for 

SARS-CoV-2 infection at participating 
hospitals between March 2020 and November 
2021 to fill out an online questionnaire



Results
951 infected and 2437 uninfected individuals
Of the infected 637(67%) were vaccinated
174 infected individuals were excluded 

because of not reporting their vaccination 
status

















Findings
Fully vaccinated participants were about half as likely to have symptoms lasting
≥28 days than unvaccinated participants (odds ratio [OR] = 0.51, 95% CI: 0.32 to
0.82, p=0.005), whereas partially vaccinated participants were about as likely to
have symptoms lasting ≥28 days than unvaccinated participants (OR = 1.04, 95%
CI: 0.86 to 1.25, p=0.69).

Fully vaccinated younger adults (18 to 59 years) were much less likely to have
symptoms lasting ≥28 days than younger unvaccinated adults (OR = 0.21, 95%
CI: 0.08 to 0.59, p=0.003).





Findings
 Note: subjects were vaccinated with Covaxin
 Fully vaccinated participants were more likely to have 

long COVID symptoms 4weeks from the date of 
diagnosis than unvaccinated participants (OR = 2.32,95% 
CI: 1.17 to 4.58, p=0.01).
 These results are in the opposite direction to all other 

studies







Findings
 While fully vaccinated participants were less likely to 

develop olfactory dysfunction after infection than 
unvaccinated participants (OR = 0.31, 95% CI:0.10 to 
0.94), there was little evidence for an association 
between full vaccination and olfactory dysfunction 4 
weeks after the end of infection (p=0.59)



Pathophysiology of Long COVID









Theories on Anosmia Pathogenesis
 Nasal obstruction through congestion and rhinorrhea
 Many patients do not have rhinorrhea
 No significant mucosal swelling of the nasal cleft on imaging

 Direct infection of olfactory receptor neurons leading to 
cell death
 Time course of cellular regeneration not consistent
 No expression of viral entry proteins on ON
 Absence of virus in ON in vitro



Theories on Anosmia Continued
 Viral infiltration the brain, causing damage to the olfactory 

center (olfactory bulb and cortex)?
 No viral replication noted in the olfactory receptor neuros or 

olfactory bulb neurons
 No evidence the virus can reach the brain through the 

olfactory route
 Does the virus damage support cells in the olfactory 

epithelium?
 Prevailing theory









Neurocognitive Long COVID





Confounding Factors
Critical illness, ARDS, and long term vent support 

are known to have detrimental effects on long term 
cognition
 Psychosocial factors and prolonged isolation due 

to infection control precautions may also be 
exacerbating symptoms



Long COVID and DM2



Key Points
 Presence of Diabetes Mellitus and degree of 

hyperglycemia are associated with more severe disease 
from SARS-CoV-2
 Typical complications of diabetes mellitus (CVD, heart 

failure and chronic kidney disease) increases COVID-19 
mortality









Clinical Trials and Ongoing Research



Clinical Trials and Ongoing Research



https://www.niaid.nih.gov/clinical-trials/covid-19-clinical-trials



https://openredcap.nyumc.org/apps/redcap/surveys/?s=TYCLM7PE97



Thank you!

Questions?
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