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Lung function and ventilatory
response to exercise in
asymptomatic elite soccer players
positive for COVID-19

Check for
updates

Dear Editor

Individuals recovering from SARS-CoV-2 (COVID-19) infec-
tion' show impaired lung function, particularly diffusion
capacity (DLCO).? In addition, high prevalence of muscle
weakness and impairment in physical performance have
been reported in individuals without any prior motor
limitations.>“ While data report cardiac injury among pro-
fessionals athletes,>” less is known about the potential dam-
age to lung function and ventilatory response to exercise in
asymptomatic elite athletes. Soccer is a highly physiologi-
cally demanding sport, with additional stress resulting from
frequent matches and high load training sessions, ventila-
tory parameters playing a role in performance.®”°

In asymptomatic professional soccer players, we retro-
spectively report data of lung function and cardiopulmonary
exercise tests after return to negativity to nasal/throat
swabs for COVID-19 by polymerase chain reaction. We com-
pare the findings with data of evaluations before the start of
the sport season for license to professional activity.

The study was approved by the Ethical Committee of ICS
Maugeri (2515 CE, February 9%, 2021) and participants
signed the informed consent for the scientific use of their
data.

Players underwent daily swabs to assess return to Covid
negative. Before the sport season (Ty) and the day immedi-
ately after return to Covid negative (T4: 14.3+5.4 days from
testing positive), participants underwent flow-volume curve
and cardiopulmonary incremental exercise test on treadmill
according to standards ®° to be permitted to resume activ-
ity. Researchers performing analysis of data but not those
performing assessments were blind to players’ identity.

Data are shown as mean = standard deviation (SD). A Stu-
dent’s t-test was carried out for differences between T, and
To. In case of failure of normality test, a Mann-Whitney Rank

https://doi.org/10.1016/j.pulmoe.2021.11.002

Sum test was performed. Linear regressions between days of
Covid positive and velocity at peak exercise (VELpeax) and
velocity at anaerobic threshold (VEL,r) respectively, were
also computed. A p value <0.05 was considered as statisti-
cally significant.

Sixteen players (22.9 + 4.5 years; Body-Mass Index:
23.4 + 1.9 Kg/m?) from three teams were evaluated: as
expected, none reported smoking habit or any relevant dis-
ease, with negative chest physical examination. After com-
prehensive evaluation, including cardiological tests, all
players could return to sport professional activity.

As compared to Ty, at T4 there was no significant reduc-
tion in dynamic lung volumes (Table 1). However, players
showed a significant mean reduction in VELpeax and VELyp,
with a significant increase in oxygen consumption at anaero-
bic threshold to peak oxygen consumption ratio (Table 2).
There was no significant correlation between days when
Covid positive and T¢-Ty changes in VELpeax OF VELAr

We have no data for immediately before infection, there-
fore we had to compare data after return to Covid negative
with pre sport season evaluation. It has been reported that a
competitive season improves ventilatory profile response to
exercise in elite athletes.” Therefore, we may argue that
after the prolonged period of training and competitions per-
formed before pandemic, the physical performance of our
players would have been higher than at Ty, and as a conse-
quence the differences with post return to Covid negative
even greater.

What could be the cause of reduced physical perfor-
mance in these individuals? It may be argued that rest and
lack of training due to imposed quarantine (at least while
Covid positive) may have influenced results. However,
there was no significant correlation between days when
Covid positive (and rest) and reduction in exercise veloc-
ity. In addition, due to the lack of assessment of DLCO we
cannot exclude any lung involvement beyond dynamic lung
volumes.

We were unable to report any data of cardiac function.
However, we know that all these players were allowed to
return to their activity after cardiological evaluation. A
large screening has reported a 3.8% prevalence of
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Table 1 Individual and mean data of lung function.

Player. FEV, L FVC, L FEV{/FVC, % MEF;s, L/sec MEFsg, L/sec MEFs, L/sec
TO 1 5.20 5.68 91.5 2.48 6.02 8.00
T1 5.12 6.04 84.8 2.46 6.26 10.01
TO 2 4.31 5.51 78.2 1.71 4.23 6.77
T1 4.44 5.87 75.6 1.58 4.32 6.35
TO 3 4.59 5.34 86.0 2.54 4.71 8.19
T1 4.41 5.03 87.7 2.49 3.94 7.72
TO 4 4.28 5.07 84.4 2.15 4.38 7.14
T1 4.55 5.35 85.0 2.54 4.87 8.29
TO 5 4.26 5.57 76.5 1.51 4.18 7.76
T1 4.17 5.33 78.2 1.53 4.05 8.35
TO 6 5.15 6.11 84.3 2.50 6.27 8.75
T1 5.11 6.24 81.9 2.49 5.47 10.13
TO 7 5.08 6.68 76.0 2.51 4.48 7.42
T1 5.32 7.23 73.6 2.25 4.65 7.84
TO 8 4.70 4.88 96.3 5.33 7.59 10.27
T1 4.90 5.40 90.7 3.49 7.57 10.26
TO 9 4.78 4.89 97.7 5.82 6.76 9.97
T1 5.53 5.94 93.1 5.66 6.89 7.77
TO 10 4.53 5.28 85.8 2.21 5.91 9.03
T1 5.00 5.31 94.2 2.30 5.74 9.52
TO 11 5.31 5.97 88.9 3.35 7.72 13.31
T1 5.31 5.94 89.4 3.77 8.44 14.31
TO 12 5.56 6.38 87.1 3.35 7.02 10.72
T1 5.76 7.20 80.0 2.57 5.91 10.87
TO 13 5.13 5.13 100.0 3.1 7.05 6.69
T1 5.27 6.08 86.7 2.94 6.97 8.34
TO 14 5.14 6.42 80.1 2.30 5.31 9.71
T1 4.95 6.30 78.6 2.01 5.20 9.11
TO 15 3.84 3.86 99.5 2.1 5.25 8.05
T1 3.78 3.80 99.5 3.75 6.58 7.30
TO 16 5.10 5.89 86.6 2.09 7.33 10.67
T1 5.21 6.15 84.7 2.62 7.53 9.92
(iTO mean=SD 4.8+0.5 5.5+0.7 86.5+1.6 2.8+1.2 59+1.3 8.9+1.8
(T1 mean=+SD 4.9+0.5 5.8+0.8 86.5+0.5 2.84+1.0 5.9+1.4 9.1+1.9
P Value 0.077 0.316 0.986 0.692 0.981 0.735

Abbreviations. FEV1, Forced Expiratory Volume at 1 second; FVC, Forced Vital Capacity; MEF75, maximal expiratory flow at 75% of FVC;
MEFs50, Maximal Expiratory Flow at 50% of FVC; MEF,5, Maximal Expiratory Flow at 25% of FVC.

abnormalities in cardiologic screening of professional ath-
letes 19+17 days after a positive test.® In another study
2.3% of athletes with recent infection were diagnosed with
clinical and subclinical myocarditis.” Our study seems to sug-
gest the importance of assessing lung function in the com-
prehensive evaluation of elite athletes.

Our study has the limitations of the small sample size
and the flaws of a retrospective design like the lack of
assessment of DLCO (or a chest CT scan), respiratory or
peripheral muscle function and the lack of cardiological
data.

In conclusion, with the above limitations, this study sug-
gests that reduction in exercise performance in professional
soccer players after return to negativity for COVID-19 is not
associated with a reduction in dynamic lung volumes.
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Despite the relatively small sample size and the possible
lack of external validity of these results, our findings may be
useful for guiding sport medical supervisors of these players.
Our study indicates also the need to assess lung function for
a full evaluation of these individuals. However, to exclude
any potential lung involvement, assessment also of DLCO
should be mandatory.
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Table 2

Individual and mean data of exercise test.

Player. VEL a1 HR a1 VEL peak, HR peaks VO; a7 VO3 peaks VO, ar/ VE x1 VE peaks
km/h bpm km/h bpm ml/kg/min ml/kg/min VO3 peak, L/min L/min

TO 1 17.9 172 21.8 170 55.5 63.3 87.7 154 205

T 15.9 178 20.2 193 51.9 51.6 100.6 142 179

TO 2 17.1 183 18.5 188 48.8 54.6 89.4 83 136

T1 15.7 171 17.5 181 55.9 60.0 93.2 106 135

TO 3 16.2 174 21.7 194 45.0 62.0 72.6 95 159

T1 15.0 173 20.2 199 46.2 64.2 72.0 78 173

TO 4 15.2 172 18.8 176 46.2 53.6 86.2 101 153

T 13.9 169 18.4 192 43.4 49.8 87.1 102 147

TO 5 15.1 172 18.9 193 49.8 50.9 97.8 114 149

T1 15.7 168 19.8 190 54.3 53.9 100.7 117 158

TO 6 16.2 178 21.0 198 47.5 53.7 88.5 98 175

T1 13.2 178 15.1 186 46.5 44.7 104.0 90 78

TO 7 16.2 177 20.9 191 59.4 67.4 88.1 113 197

T1 15.7 174 17.8 182 64.0 58.7 109.0 129 155

TO 8 14.9 188 18.9 199 47.3 52.5 90.1 119 170

T1 15.9 182 18.9 194 50.5 48.9 103.3 124 154

TO 9 15.8 169 20.2 178 56.9 60.1 94.7 127 178

T1 16.0 172 20.0 181 55.1 62.8 87.7 123 176

TO 10 14.2 148 19.0 179 43.3 50.5 85.7 93 170

T1 15.2 152 17.1 166 51.4 54.3 94.7 140 137

TO 11 14.4 163 18.9 190 49.2 53.6 91.8 105 182

T 13.4 179 18.5 209 50.2 46.3 108.4 115 181

TO 12 15.0 169 19.2 190 41.8 52.2 80.1 115 185

T1 13.8 168 18.9 189 43.0 53.7 80.1 110 183

TO 13 14.8 167 20.3 183 43.5 60.0 72.5 99 187

T1 15.1 158 18.8 174 51.1 59.0 86.6 120 168

TO 14 18.5 185 20.8 195 52.0 49.3 105.5 129 140

T 14.7 169 18.9 185 48.9 50.7 96.4 126 144

TO 15 15.9 178 20.7 202 50.1 44.0 113.9 97 117

T1 15.3 183 17.1 189 39.7 52.1 76.2 75 123

TO 16 16.1 180 19.7 197 52.3 55.6 94.1 139 192

T1 13.9 164 19.0 188 50.9 52.5 97.0 116 174

TO mean=SD 15.7+1.3 172.0 £ 11.0 19.9+ 1.1 188.2 £9.5 49.3+5.0 55.3+5.8 68.4+10.9 115.5 + 18.2 169.5 +23.8
T mean=+SD 14.9+0.9 169.0 £9.7 18.5+ 1.3 186.0 + 10.8 50.2 +5.8 53.5+5.8 76.8 +10.6 113.4 + 18.8 153.4 + 26.6
P Value 0.032 0.570 0.002 0.570 0.474 0.441 0.029 0.762 0.074

Abbreviations. VEL,p, exercise velocity at anaerobic threshold; HR,p, heart rate at anaerobic threshold; VEL peax: Velocity at peak exercise; HRyeak, heart rate at peak exercise; VO, ar, oxygen

consumption at anaerobic threshold; VO,peak, 0Xygen consumption at peak exercise; VE,p;, Minute Ventilation at anaerobic threshold; VE,eax, minute ventilation at peak exercise.
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