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Author Response to “Dysautonomia in Long 
COVID: Why Sex Differences Matter in 
Cardiovascular Risk Assessment”

Editor – We appreciate the letter from Dr. Mattioli1 regarding 
our article. Our study found that dysautonomia was common in 
long COVID and that its presence was associated with higher 
long COVID symptomatology on age- and gender-adjusted 

models. Dr. Mattioli has raised two important issues: First, the 
underrepresentation of women in our cohort and the need to 
further evaluate sex-related differences; and second, the 
importance of identifying dysautonomia as a potential future 
cardiovascular risk factor rather than solely a contributor to 
symptoms.

It is well established that in the United States the prevalence of 
long COVID is higher in women;2 however, women only 
represented 32% of our cohort. The most plausible explanation 
is that our cohort was assembled at a Veterans Affairs Healthcare 
System (VAHS), where women are generally underrepresented. 
Our proportion of women has been consistently higher than that 
reported by Bui et al.3 who examined a larger VAHS sample in 
which the prevalence of a long COVID diagnostic code (U09.9) 
was only 12%, but lower than observed in other cohorts.4 On 
further analysis, we found that men had significantly lower heart 
rate variability (SDNN: 49.6  ±  27.2 vs. 66.0  ±  36.8 ms in 
women; P = 0.02) but did not identify other significant sex 
differences in the prevalence of dysautonomia (Table 1). This 
finding may be explained by the small number of women in the 
sample, and we agree with Dr. Mattioli that the underrepresentation 
of women is a limitation that must be acknowledged in any study 
conducted within the VAHS.

Regarding cardiovascular risk, we agree with Dr. Mattioli that 
dysautonomia carries implications well beyond symptom burden. 
The COMPASS-31 is a valuable tool for capturing both 
cardiovascular and non-cardiovascular dimensions of autonomic 
dysfunction and their impact on overall symptomatology. 
Abnormal heart rate variability is an established predictor of 
sudden cardiac death in patients with and without known heart 
disease.5 Orthostatic hypotension and POTS are associated with 
decreased cerebral blood flow,6 preload failure,7 and endothelial 
dysfunction driven by hyperadrenergic responses.8 Whether 
these abnormalities translate into increased long-term 
cardiovascular morbidity in long COVID patients remains an 
important and unanswered question that future longitudinal 
studies should address.

Table 1. Prevalence of dysautonomia by gender
Men 
(n=68)

Women 
(n=32)

P value

COMPASS-31 score 43.4+/-
17.4

45.5+/-
18.3

0.61

COMPASS-31 >28.7, % 80 82 0.75
SDNN 49.6+/-

27.2
66.0+/-
36.8

0.02

SDNN <50, % 62 50 0.34
Orthostatic hypotension, % 12 12 0.93
POTS, % 10 9 0.63
COMPASS-31: Composite Autonomic Symptom Score; SDNN: 
Standard deviation of normal-to-normal intervals; POTS: postural 
orthostatic tachycardia syndrome.
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