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Hello, my name is Ian Ferguson and I will be speaking on the topic of long covid. I am a pediatric rheumatologist in New Haven, CT and see patients with all stages of COVID; acute COVID with uncontrolled inflammation and post COVID sequelae including Long COVID and the multisystem inflammatory disorder of children.



• PASC (”long COVID”):
• Umbrella term to describe chronic outcomes of SARS-CoV2 

infection
• Total morbidity could be comparable to acute infection

• Several subsets:
• Post-ICU syndrome; organ specific damage (lung, clotting)
• Unexplained exertional intolerance, fatigue, headache, 

myalgia
• Cognitive and sensory disturbance
• “unmasking” other conditions  POTS, Guillain Barre

• Multiple infections have historically been associated 
with post-acute infection syndromes

• Ebola, Chickungunya, EBV, Polio, Lyme
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Post acute infection syndrome
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Post acute infection syndromes are fairly common across multiple infection subtypes. Although they were not previously well described as associated with coronaviruses (although the original SARS and MERS, both much smaller scale, have post infectious complications); there is a long history of these associated with other bacterial and viral infections. 

Post-acute infection syndrome is an umbrella term and post-acute COVID syndrome is the specific set of symptoms associated with this infection. The total morbidity from these type of symptoms may yet exceed that of the acute viral infection, this will likely be true for populations outside of those with a high burden for COVID mortality (such as the young and previously healthy).

There are several subsets of COVID associated post-acute infection syndrome:

	Post-ICU syndrome is likely related to acute damage and includes organ specific damage such as that in the lung or with clotting.

	There is additionally the concern that infection will un-mask an endogenous inflammatory disorder such as orthostasis or Guillian-Barre.

	When we think (atleast through the media and popular representations) about “Long-COVID” we tend to think about the somatic and neurologic complaints that persist after infection.

The World Health Organization defines post-acute COVID syndrome as occurring in individuals with a probable or confirmed SARS-CoV-2 infection and most often occurs within 3 months from the onset with symptoms that last for atleast 2 months and cannot be explained by alternate diagnoses. Common symptoms are wide ranging but should have an impact on everyday functioning.



Burden of illness

• Prevalence varies 
greatly with studies 
and with symptoms 
reported

• 6-46% reported atleast
1 symptom greater 
than 4 weeks outside 
of infection

• Most often in 
adolescence

Choutka 2022
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The prevalence of these symptoms vary greatly throughout the literature, as low as 6% to as high as 46% of studies report individuals with symptoms greater than 4 weeks outside of an infection. 

The Stephenson study (out of England), studied 23,000 COVID-19 positive effected children and 28,000 non-effected controls) and showed that in all areas, those who tested positive for COVID-19 had more symptoms than age matched controls and, I will show in upcoming slides, this contributed to a worsened quality of life for these children.

The Borch study (out of Denmark, studied 40,000 COVID-19 positive effected children and 80,000 non-effected controls) and showed that in the most effected age groups, about 50% still had symptoms after 4 weeks. The majority of patients with symptoms resolve within 6 months, however there are certainly patients who did not resolve symptoms within the first year and this is notable especially in early and late adolescent patients. Given that this is such an important developmental age for a “sense of self”, we likely do not understand the full impact this will have on the current and future mental and physical health of these children.



Common Symptoms
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• Common symptoms are widespread 
across many systems.
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The symptoms of long covid are generally very divers across multiple organ systems but there are certainly some that are more prevalent than others. The predominant symptom across both adult and pediatric studies is fatigue and this can have a profound effect on school performance in young people. This is a common post-infectious sequalae across pathogens (EBV is the most well publicized) and is often the most persistent somatic complaint in young people effected with this condition. 

The Stephenson study compared those patients with and without a positive COVID test and gives an interesting snapshot of pandemic in general. When compared to matched controls, those effected with COVID were more likely to have:

Respiratory symptoms: chest pain, shortness of breath
Otolaryngolic symptoms: hoarse voice, loss of smell, sore throat, earache/tinnitis
Gastrointestinal symptoms: diarrhea
Musculoskeletal symptoms: unusual muscle pains
Neurologic symptoms: headache, dizziness, cognition changes

It is not difficult to see how this can impact school and daily function in children.



Common Symptoms
• All patients then stratified to “few” or 

“multiple” symptoms
• Probability of having “multiple” symptoms:

• 30% SARS-CoV2+
• 19% SARS-CoV2-
• RR for ”multiple” symptoms 1.52

• For both + or – patients; those with 
multiple symptoms had worse mental 
health and wellbeing scores

• Older, female, poorer baseline physical and 
mental health

Stephenson, 2022
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In the supplement to their article they then separated out two distinct groups, those with few symptoms and those with many symptoms. The relative risk for having multiple symptoms was 1.5 for those effected by COVID. Those with multiple symptoms were also more likely to have said that their previous (to infection) mental and physical health was poor. This suggests that those patients, often older adolescents, female, and with poorer baseline mental and physical health should have special concern for developing these persistent symptoms and many benefit from counseling prior to infection.



Identification, investigation, management 
• Risk factors for severe acute COVID infection is not the same for “long 

COVID”
• Female, older teenager, previously “healthy”

• Part of the initial treatment is recognition and empathy with patients.
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Entry into any treatment plan first involves identification of these patients and this needs to be considered a primary medical intervention. While this is traditionally noted to be the pediatrician’s office it may also be evaluated in school or on the sports field. 

Identification and understanding of Long COVID symptoms would ideally occur before COVID infection. Discussing potential symptoms may prompt patients to consider vaccination (although data is incomplete on what effect vaccination has on long COVID, it does seem to be reassuring for atleast a subset of patients, it is clear they reduce the development of MIS-C and severe acute disease) and continued masking. 

In CT there is a school-based health program where the school nurse becomes the primary care provider, under the supervision of a pediatrician for the district. This allows an early intervention for patients with unexplained or prolonged absences, symptoms that manifest as worsening with school function and occasionally symptoms that manifest on the sports field. This significantly reduces the “entry barrier” that a typical pediatrician (especially in a community health setting) may have with appointment scheduling and difficulty with parental work schedules. 

The next potential “entry point” into Long covid care is at the primary care office or referring subspecialists when a patient presents with symptoms. These offices have often performed some of the needed investigations to reassure patients against other etiologies of their symptoms, and this allows the patient to pursue management options. 

I would argue that large subspecialty clinics; at Yale we have a dedicated time (Friday mornings) in which rheumatology, neurology, cardiology, and infectious diseases share a clinic space; are the worst entry point for identification of Long COVID patients. If a patient enters into these settings without idea of the course of illness and potential treatment options, it likely means that they have spent a great deal of time suffering symptoms without meaningful therapy. In our case, patients are referred into the clinic and a nurse triages their symptoms so that they can be scheduled with the appropriate subspecialist as a primary lead for testing and treatment. As all are in the same clinical space, although there is opportunity for multiple providers to be involved directly or indirectly with each patient the lead time is measured in weeks.

An overarching theme is that those who are affected with symptoms after infection benefit most from and empathetic and person-centered approach to their evaluation. Special attention should be paid to discussing the effects these symptoms have on daily function in school and social situations. While we should not offer prognoses on duration or consistency of symptoms we should start a “roadmap” for functional improvement throughout the course.



Identification, investigation, management 
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Symptom Lab testing Radiographic Studies Consultation

Fever CBC, CMP, ESR, Crp, UA CXR

Cough, shortness of breath, chest pain CXR, (PFT) Respiratory

Diarrhea Fecal calprotectin, fecal WBC (Endoscopy) Gastroenterology

Headaches, brain fog (Brain MRI) Neurology, psychiatry

Orthostasis CMP, iron studies, TSH ECHO, EKG

MSK pains Vitamin D, Iron studies Ultrasound, radiograph, MRI Rheumatology

Sleep disturbance (Sleep study) Sleep medicine
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Investigations cannot fit an algorithm because of the specificity of symptoms. Additionally, it is well described in patients with “medically unexplained symptoms” that we wish to avoid over medicalization with testing. In my clinic, I like to phrase testing as “being reassured by the negative” rather than using a negative test to consider additional testing, which I describe as the “do everything” mindset. There are however excellent screening tests that help with organ specific evaluation and may direct therapy.



Identification, investigation, management
• Symptom based

• NSAIDs, breathing treatments, melatonin, migraine medication
• Function based

• School attendance
• Physical and occupational therapy
• Empathy (with expectation)
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The key components of treatment are designed to increase function in successive days. There is a focus on treating symptoms individually and directly but there needs to be the overarching goal of treating to optimize the persons daily activities.

Treatment is best accomplished where the patient lives and where they hope to function. Pediatric amplified pain (a diagnostic term that encompasses many of the medically unexplained symptoms shared with long covid, including fibromyalgia and chronic fatigue syndrome) is a common model for this type of care and is best treated with a balance of physical therapy, emotional support, and judicious use of medicalization, including testing and medications. It is likely that long COVID will be much more widespread than this etiology, I would argue that public schools are the best entry point for continued therapy for children. Funding for nurses, physical and emotional therapy (which would largely include biofeedback) and could be done in a class wide setting. 

It is also important to note that almost every patient I have seen for long covid also has a parent who has been effected by the disease; this enmeshment brings its own set of complications but also offers an opportunity for family or community-based treatment.

Some examples for individual therapies include:
-Encouraging sleep hygiene and the judicious use of melatonin.
-Biofeedback techniques to help psychologic symptoms 
-Meal management; multiple small meals versus designated eating times
-Strong emphasis on school attendance; discuss the usage of the 504 plan and conditions that would optimize education for the student
-Physical therapy to help improve musculoskeletal conditioning and reduce fatigue; NSAIDs as prophylactic for PT associated pain, I am frequently asked about CBD oils and although the research is mixed, they seem to be safe (within the limits of manufacturing standards)

We should have empathy for their symptoms and listen with the understanding; the expectation should be that we will work together but that the patient (and family) had a responsibility for many of the daily measures.




School

Family/Home

Subspecialty Clinic

Multispecialty Clinic

Identification, investigation, management 

Doctor’s office

Patient
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As a pediatric subspecialist, especially one that is tasked with treating medically unexplained symptoms, it is important to recognize the limitations of our model of care. I see patients in 30-minute blocks (and that is an unheard-of amount of time compared to other specialties) but their treatment occurs in the day-to-day life. 



Famous Faces
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Early in the pandemic there was a feeling that those who would be most effected would be older and with previous medical issues; Long COVID symptoms are shifting to make the face of this disease as that of the young and previously healthy. 

Recognition, even prior to infection, and treatment of the whole person are needed.

Thank you very much for your time.
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