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Dear Editors,

Recently, the American Autonomic Society (AAS) released 
a position statement, providing guidance for safely resum-
ing autonomic function tests (AFTs) during the coronavirus 
disease 2019 (COVID-19) pandemic [1]. When mandatory 
shelter-at-home orders were issued by local governments 
in March 2020, our autonomic center began developing its 
own AFT safety protocol pursuant to institutional policy and 
the recommendations from the Centers for Disease Control 
and Prevention (CDC) [2]. When both personal protective 
equipment (PPE) supply and COVID-19 polymerase chain 
reaction (PCR) test availability improved, the center, armed 
with our safety protocol, felt confident enough to gradually 
resume AFTs. We would like to share our experience from 
implementing such protocol.

Our current safety protocol is as follows:
All AFTs are scheduled in advance. Two weeks before 

the AFT, a nurse contacts the patient to convey information 
regarding institutional safety protocol and the requirement 
that the patient must receive a negative COVID-19 PCR 
report no earlier than 7 days prior to the AFT. A technician 
contacts the patient to reaffirm the requirement.

Only one entrance of our facility is open, where clinic 
staff screen each patient and health care worker (HCW) for 
COVID-19 symptoms. They receive new surgical masks. 
They must cover the mouth and the nostrils. A family mem-
ber can accompany a patient only when the patient requires 
assistance. A technician accompanies a patient from the 
waiting area.

HCWs must wear surgical masks, protective eye (or 
facial) shields and disposable gloves during AFT. Wearing 
a disposable gown is not mandatory. Patients must keep the 
surgical masks on, except during thermoregulatory sweat 
test (TST) and Valsalva maneuver (VM). During TST, 
the patient wears an N95 mask while indicator powder is 
applied, and a surgical mask may be used afterwards. For 
VM, a single-use mouthpiece with a bacterial/viral filter is 
used. If the first attempt of deep breathing or VM shows 
unequivocally normal findings, the technician may move for-
ward to the next test at his/her discretion. Other single-use 
items include tubes used during VM and capsules used for 
quantitative sudomotor tests.

A technician is permitted to leave the suite when a phy-
sician enters for a tilt-table test. When possible, physical 
distance is encouraged as recommended by the CDC [2]. All 
surfaces that the patient may contact are cleansed thoroughly 
between patients. There are no specific parameters regarding 
the adequate amount of time necessary for air change in the 
suites between tests.

For quality improvement and assurance, performance 
data between March 16 and August 21 were analyzed. No 
patients were denied entrance due to COVID-19 symptoms. 
A total of 267 patients had AFTs during the period, and 201 
(75.3%) visited the center on or after the week of May 11, 
when our protocol began to require the COVID-19 PCR test. 
Initially, PCR screening no earlier than 3 days before AFT 
was recommended only for VM. If a patient was unable to 
obtain PCR screening, the protocol permitted the perfor-
mance of VM with additional PPE. There were two major 
incidents that caused our center to refine the protocol. The 
first incident involved an urgent PCR test on the same day 
as AFT. Its negative result, however, become available 
the following day. The second incident involved a patient 
who received a PCR test at a different facility 4 days prior. 
The test result was positive, but neither the patient nor the 
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treating physician was notified. The patient became mildly 
symptomatic the day after the AFT. All potentially exposed 
HCWs remained asymptomatic with negative post-exposure 
PCR tests. From these two incidents, we learned that our 
protocol was causing confusion for the following reasons: 
(1) it was unclear whether PCR screening was recommended 
or mandatory and (2) for what AFT PCR screening was rec-
ommended or being required. Thus, we decided to stream-
line our protocol so that PCR tests no earlier than 7 days 
prior to AFT are required for all patients. Only 22.2% of 
patients and 50% of those with VM received PCR tests ini-
tially. The rate of PCR tests increased, reaching 100% within 
several weeks (Fig. 1). Among the 201 patients, 116 (57.7%) 
were from neighboring counties (Santa Clara, San Francisco, 
San Mateo, Santa Cruz, Alameda), 76 (37.8%) from other 
counties, and 9 (4.5%) from other states. Rates of PCR tests 
did not differ between the neighboring counties and the other 
California counties (89/119 vs. 53/76; chi-square, p = 0.281). 
The former group was more likely to have the tests done at 
Stanford (84/89 vs. 39/53; chi-square, p < 0.001). Patients 
were tested at Stanford 3 days (interquartile range: 2–5) prior 
to AFTs and at other facilities 4 days (interquartile range: 
3–7) prior (Mann–Whitney tests, p = 0.004). By late June, 
the number of AFTs performed had recovered compared to 
the past 2 years (Fig. 1). Twenty patients repeated PCR tests 
after AFTs for different reasons including pre-procedure 
screening or possible COVID-19. Half of these were done 
within 2 weeks of AFTs. All 20 patients had negative results.

Lacking evidence-based, established safety guidance 
for AFT, Stanford autonomic center has implemented its 
own safety protocol to minimize transmission of COVID-
19. Through the protocol, we have not seen any COVID-
19 cases attributed to AFTs, although we cannot rule out 
possibilities of asymptomatic cases without repeated PCR 
tests. The PCR testing at our institution has specificity of 
99.9% and false-negative rate of 2.8% [3, 4]. When com-
bined with testing at other facilities, they may differ, and 
infection risk during AFTs may change due to patients 
from other counties or states. Negative PCR results should 
not compromise the safety protocols, and HCWs should 
be aware of infection risks from asymptomatic patients. 
Our AFT safety protocol was instituted before the release 
of the AAS statement but has been modified several times 
based on HCW feedback and to reflect institutional policy 
updates. The current protocol is similar to the AAS state-
ment guideline [1]. Differences include the use of PCR 
screening, using both disposable viral filter and tube dur-
ing VM, and optional use of disposable gowns. This pro-
tocol may not be applicable at other centers in different 
situations [5]. From our experience, we learned that mul-
tidisciplinary efforts are critical, including those among 
HCWs, department, and infection control team. Clear and 
timely communication to the patients and their compliance 
are also key factors.

Fig. 1  A timeline of COVID-19 and weekly changes in AFT num-
bers. The weekly number of AFTs (solid line) declined due to com-
munity spread of COVID-19 and stay-at-home orders. With imple-
ment of the safety protocol, it has increased gradually back to similar 

numbers from the past 2  years (dashed line). The two lines at the 
right lower corner show that the rate of PCR test as a screening tool 
has gone up to 100% over a few months in both all AFTs and AFTs 
with Valsalva maneuver
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