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People with “long-haul” COVID-19 have symp toms of chronic fatigue syn drome and other breath ing prob lems
months after �rst test ing pos it ive for the virus, a study pub lished Nov. 29 by the Journal of the Amer ican Col lege of
Car di ology found.
Nearly half the par ti cipants in the small study met the cri teria for chronic fatigue syn drome, or myal gic enceph a -
lomy el itis, the data showed.
In addi tion, nearly all of the par ti cipants, or 88 per cent, exhib ited abnor mal breath ing pat terns referred to as dys -
func tional breath ing, while 58 per cent had evid ence of cir cu lat ory impair ment dur ing peak exer cise per form ance,
the research ers said.
“These �nd ings sug gest that in a sub group of long haulers, hyper vent il a tion and dys func tional breath ing may
under lie their symp toms,” study co-author Donna M. Man cini said in a press release.
“This is import ant as these abnor mal it ies may be addressed with breath ing exer cises or retrain ing,” said Man cini,
a pro fessor of car di ology at the Icahn School of Medi cine at Mount Sinai in New York City.
Chronic fatigue syn drome is a med ical con di tion that can often occur fol low ing a viral infec tion, accord ing to the
Cen ters for Dis ease Con trol and Pre ven tion.
It can cause fever and muscle aches as well as pro longed tired ness and depres sion, the agency says.
Many people with COVID-19, even those who exper i ence mild ill ness, have repor ted per sist ent symp toms after
they recover from their
ini tial infec tion, research sug gests.
Those a�ected are com monly referred to as COVID-19 “long-haulers,” and their symp toms include severe fatigue,
cog nit ive di�  culty, unre fresh ing sleep and muscle aches and pains, pre vi ous stud ies have
found.
For this study, the research ers assessed 41 patients — 23 women and 18 men — ages 23 to 69 who’d pre vi ously
been dia gnosed with acute COVID-19 infec tion between three and 15 months before eval u ation.
Par ti cipants were referred to the study from pul mono log ists or car di olo gists and all had nor mal pul mon ary func -
tion tests, chest X-rays, chest CT scans and echo car di o grams before infec tion with the virus.
All par ti cipants under went a stand ard car di op ul mon ary exer cise test, which eval u ates heart and lung func tion
based on phys ical activ ity, and con tin ued to exper i ence unex plained short ness of breath.
For this test, they were seated on a sta tion ary bicycle and used a dis pos able mouth piece for meas ure ment of
expired gases and other breath ing meas ure ments, includ ing peak oxy gen con sump tion, car bon diox ide pro duc tion
and breath ing rate and volume, the research ers said.
They were also con nec ted to an elec tro car di o gram machine, pulse oxi meter and blood pres sure cu� to meas ure
heart rate, pulse and blood pres sure, respect ively.
After a brief rest period, par ti cipants began exer cises which increased in di�  culty every three minutes, the
research ers said.
Most of the par ti cipants had evid ence of abnor mal breath ing pat terns referred to as dys func tional breath ing,
which is most com monly observed in asth matic patients and is de�ned as rapid, shal low breath ing.
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In addi tion, they had low car bon diox ide val ues at rest and with exer cise, sug gest ing chronic hyper vent il a tion. 
The cir cu lat ory impair ment observed in many par ti cipants may be an indic a tion of heart muscle dys func tion, 
accord ing to the research ers.
“Recov ery from acute COVID-19 infec tion can be asso ci ated with resid ual organ dam age,” Man cini said.
“Many of these patients repor ted short ness of breath, and the… res ults demon strate sev eral abnor mal it ies, includ -
ing reduced exer cise capa city, excess ive vent il at ory response and abnor mal breath ing pat terns which would 
impact their nor mal daily life activ it ies,” she said.
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