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Abstract

Background: Various recommendations exist concerning the discontinuation of contact and droplet precau-
tions (CDP) for patients hospitalised with coronavirus disease 2019 (COVID-19). Some are based on repeated
negative real-time polymerase chain reaction (RT-PCR) results, whereas other are based on clinical criteria.
The feasibility and safety of these recommendations are poorly documented.

Method: We conducted a retrospective study to assess the feasibility and safety of a symptom-based strategy
to discontinue CDP for patients hospitalised with COVID-19. We reviewed the clinical charts of all symptom-
atic patients hospitalised in our institution with RT-PCR-confirmed COVID-19 to assess the application of a
symptom-based strategy for the implementation and discontinuation of CDP. The patients with discontinua-
tion of CDP in accordance with the symptom-based strategy were cross-referenced with patients with poten-
tial hospital-acquired COVID-19 in order to assess the safety of this strategy.

Results: Among the 147 patients included in our study, our symptom-based strategy was respected in 95 cases
(64.6%). Discontinuation of CDP in accordance with the recommendations occurred in 39 patients (26.5%).
After the discontinuation of CDP, patients remained hospitalised for a median time of 18 days, with exposure
to a median number of three patients, resulting in a total number of 588 days ‘patient-day-exposition’. No
hospital-acquired COVID-19 was detected in contact patients.

Discussion: The use of a symptom-based strategy to discontinue CDP is applicable and safe. This symp-

tom-based strategy was applicable regardless of patient’s age or COVID-19 severity.
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ised patients with real-time polymerase chain reaction

(RT-PCR)-confirmed COVID-19 to assess the applica-
tion of a symptom-based strategy for discontinuation of
additional infection control precautions. To assess the safety
of this strategy, we cross-referenced the patients still hospital-
ised after contact and droplet precautions (CDP) discontinu-
ation in accordance with recommendations for patients who
had potentially developed hospital-acquired COVID-19.

In this article, we reviwed the clinical chart of all hospital-

Background

Since its first description in December 2019 in Wuhan,
China (1), coronavirus disease 2019 (COVID-19) has
quickly spread throughout the world. The hospitalisation
rate for COVID-19 patients is estimated to be about 20% (2).

# Authors contributed equally to work.

Transmission of COVID-19 occurs primarily through
close-range contact and droplets (3). The World Health
Orginization currently recommends contact and droplet pre-
cautions (CDPs) for patients with suspected or confirmed
COVID-19, while applying airborne precautions when per-
forming aerosol-generating procedures (3). CDP is essential to
prevent cross-transmission of the infection between patients
and healthcare workers. However, in order to best allocate
resources and optimise patient care, it is essential to discontinue
CDP as soon as patients are no longer contagious (4-6).

Various recommendations exist concerning the
discontinuation of CDP in the hospital setting. Some
require repeated negative RT-PCR results (test-based
strategy), whereas others are based on clinical criteria
such as the resolution of symptoms and the duration since
the beginning of the illness (symptom-based strategy)
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(7-9). However, the feasibility and safety of these
recommendations are poorly documented.

During the beginning of the COVID-19 epidemic, we
implemented additional infection control precautions
using a symptom-based strategy in accordance with
national recommendations (Www.swissnoso.ch).
Additional infection control precautions consisted of
CDP for at least 10 days after onset of symptoms and
2 days without symptoms. In addition, airborne precau-
tion was required for aerosol-generating procedures.

The purpose of this article is to describe the feasibility
and safety of this symptom-based strategy to discontinue
CDP during hospitalisation.

Method

We conducted a retrospective study in a network of public
hospitals in the area of Fribourg, Switzerland. This net-
work consists of five hospitals with one intensive care unit
(ICU), four acute medical care wards and four rehabilita-
tion wards.

We reviewed the clinical chart of all patients hospital-
ised with RT-PCR-confirmed COVID-19 between 1
March 2020 and 12 April 2020 to document the imple-
mentation of CDP. During this period, the discontinua-
tion of CDP was determined using a symptom-based
strategy. In order to discontinue CDP, patients had to
meet both of the following criteria: at least 10 days elapsed
since the appearance of first symptoms and at least 2 days
without symptoms. The same strategy was applied regard-
less of the severity of the disease. After discontinuation of
the CDP, standard precautions were applied.

Patients under 18 years of age, patients transferred to
other hospitals and patients who were discharged home
less than 10 days after appearance of symptoms were
excluded from the study. Patients with CDP extended
after 23 April 2020 were also excluded due to the modifi-
cation of the symptom-based strategy rules after this date.

For each patient, demographic data, comorbidities and
severity of illness were documented. The severity of
COVID-19 was defined according to WHO criteria (10).

In order to assess the applicability of the precited rec-
ommendations, electronic health records were reviewed to
determine the adequacy of either CDP prolongation or
discontinuation 10 days after symptoms onset. Reasons
for prolongation or discontinuation of the CDP were doc-
umented. The implementation of CDP was considered
appropriate, provided the national recommendations were
respected, while considered inappropriate if they were
not. The extension of CDP beyond 10 days because of the
absence of clinical improvement, persistent symptoms
(defined as fever and diarrhoea), need of oxygen support
>4 L/min, or ongoing ICU stay was considered as appro-
priate. The extension of CDP was considered inappropri-
ate if justified only by the persistence of nonspecific
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symptoms (defined as dyspnoea or cough persistent after
clinical improvement), need of oxygen support <4 L/min,
for practical reasons (waiting for discharge or waiting for
transfer or delay due to weekend), or because of aero-
sol-generating procedures (tracheostomy or non-invasive
ventilation).

The safety of our CDP policy was established by
cross-referencing COVID-19 patients still hospitalised
after discontinuation of CDP in accordance with the rec-
ommendations for patients who had potentially devel-
oped a hospital-acquired COVID-19. For this purpose, all
hospitalised patients who suffered onset of COVID-19
symptoms after admission were considered as having a
potential hospital-acquired infection. In order to have
sufficient follow-up, we continued to look for potential
hospital-acquired infections up to 30 days after the last
CDP discontinuation.

We present continuous variables as median and inter-
quartile range (IQR) and categorical variables as number
and percentage.

Results

During the study period, we identified 201 inpatients with
PCR-confirmed COVID-19. Among them, we excluded
one patient for being under 18 years old, three transferred
to other hospitals, 44 discharged home less than 10 days
after symptoms onset and six with CDP extended beyond
23 April 2020 (Fig. 1).

There were 147 patients eligible for the study. The
median age was 71 years old (IQR 61-79) and 89 patients
(60.5%) were men. Forty-one patients (27.9%) required
ICU, and 27 (18.4%) required invasive mechanical ventila-
tion. The time between symptoms onset and hospitalisa-
tion was 8§ days (IQR 4-10). The median in-hospital stay
duration was 10 days (IQR 6-15.5). The median duration
of CDP was 9 days (IQR 6-13). The comorbidities and
the severity of COVID-19 are presented in Table 1.
Among these patients, the additional precautions were
discontinued during hospital stay in 62 cases (42.2%)
(Fig. 1). The characteristics of patients with discontinua-
tion and without discontinuation of CDP are presented in
Table 1. Patients for whom CDP were discontinued were
found to be older, had longer hospital stay and higher
need of intensive care or invasive mechanical ventilation.

Of the 62 cases of CDP discontinuation, 39 cases
(26.5%) occurred in accordance with recommendations
(Fig. 1). For these latter patients, the median length of
CDP was 13 days (IQR 10-18.5). The delay between
onset of symptoms and the day of discontinuation of
CDP was 19 days (IQR 13-24.5). Only six patients were
no longer symptomatic 10 days after onset of symptoms.
The reasons for the adequate prolongation of CDP were
mainly ongoing ICU stay and persistent symptoms
(Table 2).
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201 Patients screened

Reason of exclusion
Age less than 18 years old: 1
Transfer to other hospitals: 3
Discharge less than 10 days after onset of symptoms: 44
Extension of CDP beyond the 23 April 2020: 6

147 Patients included

62 With CDP Discontinuation 85 Without CDP Discontinuation
(42.2%) (57.8%)

39 In accordance with
recommendations
(26.5%)

23 Not in accordance
with recommendations
(15.7%)

56 In accordance with
recommendations
(38.1%)

25 Not in accordance
with recommendations
(19.7%)

CDP = contact and droplet precautions.
Fig. 1. Flow chart.

Table 1. Patient demographics related to discontinuation of contact and droplet precautions (CDP).

Total (n, %) With CDP

Discontinuation (n, %)

Without CDP
Discontinuation (n, %)

Total 147 62 85
Male 89 (60.5) 28 (45.2) 6l (71.8)
Years (median, interquartile range [IQR]) 71 (61-79) 74.5 (65-82.75) 68 (59-77)
Comorbidities
- Hypertension 93 (63.3) 45 (72.6) 48 (56.5)
- Heart failure 15(10.2) 7 (11.3) 8 (9.4)
- Ischaemic cardiopathy 22 (15) 9 (14.5) 13 (15.3)
- Obesity 33 (22.5) 12 (19.4) 21(24.7)
- Chronic obstructive pulmonary disease (COPD) 13 (8.8) 8 (12.9) 5(5.9)
- Obstructive sleep apnoea (OSA) 16 (10.9) 10 (16.1) 6(7.1)
- Diabetes 38 (25.9) 19 (30.7) 19 (22.4)
- Active cancer 13 (8.8) 6 (9.7) 7 (8.2)
- Immunosuppression 8 (5.4) 7(11.3) 1(1.2)
Severity of COVID-19
- Mild illness 4(2.7) 4 (6.5) 0
- Pneumonia 18 (12.2) 4 (6.5) 14 (16.5)
- Severe pneumonia 83 (56.5) 35 (56.5) 48 (56.5)
- Acute respiratory distress syndrome (ARDS) 21 (14.3) 19 (30.7) 2 (24)
- Death 21 (14.3) 0 21 (24.7)
Delay between symptoms and admission, days (median, IQR) 8 (4-10) 5(3-9) 8 (7-11)
Hospitalisation
Duration, days (median, IQR) 10 (6-15.5) 16 (12.25-25) 7 (5-10)
Need of intensive care unit (ICU) 41 (27.9) 22 (35.5) 19 (22.4)
Need of invasive mechanical ventilation 27 (18.4) 18 (29) 9 (10.6)
Duration of CDP, days (median, IQR) 9 (6-13) 12 (10-15) 7 (5-10)

In 23 cases (15.7%), CDP was discontinued beyond the
length of time defined by the recommendations. The delay
between onset of symptoms and discontinuation of CDP

was 14 days (IQR 12-18.5). The median duration of CDP
was 11 days (IQR 9.5-13). Delay between the theoretical
date and the effective date of CDP discontinuation was
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3 days (IQR 1.5-4), ranging from 1 to 8 days. The reasons
for inappropriate prolongation of CDP were mainly per-
sistent nonspecific symptoms and are detailed in Table 2.

Table 2. Justification for prolongation of contact and droplet
precautions (CDP) beyond 10 days after onset of symptoms

With CDP Without CDP
Discontinuation Discontinuation
(n) (n)
Recommendations respected 33% 56
- Persistent symptoms 33 56
- Ongoing intensive care unit 16 NA
(ICU) stay
- Fever 9 22
- Diarrhoea 7 9
- Oxygen support >4 L/min | 4
- Symptoms until death 0 21
Recommendations 23 29
non-respected
- Practical reasons 6 16
- Awaiting discharge NA 15
- Awaiting transfer 4 0
- Weekend 2 |
Persistent non-specific symptoms 16 13
- Oxygen therapy < 4 L/min 10 4
- Low grade fever 4 5
- Cough 2 2
- Confusion state 0 |
- Asthenia 0 |
Aerosol generating procedures | 0
- Non-invasive ventilation | 0

*Six additional patients were asymptomatic |10 days after onset of symp-
toms and benefited from CDP discontinuation in accordance with rec-

ommendations. NA, not applicable.

Among the 85 patients for whom CDP was
maintained during the entire hospital stay, 56 cases
(38.1%) were in accordance with recommendations. For
these patients, prolongation of CDP until discharge
from hospital was justified by prolonged symptoms,
mainly fever and diarrhoea (Table 2). In 21 cases, CDP
was prolonged until death in accordance with
recommendations. In 29 cases (19.7%), CDP was
extended regardless of recommendations. The main
reasons were practical reasons and persistent nonspe-
cific symptoms (Table 2). The median delay between
theoretical discontinuation of CDP and effective time
of discharge from hospital was 3 days (IQR 2-5), rang-
ing from 1 to 8 days.

Overall, the symptom-based strategy was
respected in 95 cases (64.6%). The characteristics of
patients with respect or without respect of the recom-
mendations are presented in Table 3. CDP discontinu-
ation rate was similar in both groups. The
recommendations were more frequently followed in
younger patients, patients with more severe COVID-19
and patients needing ICU stay or invasive mechanical
ventilation.

After discontinuation of CDP in accordance with
recommendations, the 39 post-COVID-19 patients
remained hospitalised for a median time of 18 days
(IQR 9.5-27.5) and shared their room with a median
number of three patients (IQR 1-4). The total number
of patient-day-exposure amounted to 588 days. During
this exposure period, none of the contact patients
developed a potential hospital-acquired COVID-19
infection.

Table 3. Patient demographics related to the respect of recommendations for discontinuation of contact and droplet precautions (CDPs).

Total (n, %) Respect of Disrespect of
Recommendations (n, %) Recommendations (n, %)

Total 147 95 52
Age, years (median, interquartile range [IQR]) 71 (61-79) 69 (62-77) 75 (59.75-83)
COVID- |9 severity

- Mildillness 4(2.7) 3.1 I (1.9)

- Pneumonia 18 (12.2) 10 (10.3) 8 (15.4)

- Severe pneumonia 83 (56.5) 44 (45.4) 39 (75.0)

- Acute respiratory distress syndrome (ARDS) 21 (14.3) 17 (17.5) 4(7.7)

- Death 21 (14.3) 21 (21.7) 0
Hospitalisation
Duration, days (median, IQR) 10 (6-15.5) 9 (6-18.5) 10 (7-15)
Need of intensive care unit (ICU) 41 (27.9) 32 (33.0) 9(17.3)
Need of mechanical invasive ventilation 27 (18.4) 26 (26.8) I (1.9)
CDP
Discontinuation 62 (42.2) 39 (41.1) 23 (44.2)
Duration, days (median, IQR) 9 (6-13) 8 (6-13) 10 (7-12.25)
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Discussion

Our study demonstrates the feasibility and safety of a
symptom-based strategy to guide discontinuation of CDP
in the hospital setting. The symptom-based strategy was
correctly applied in 95/147 cases (64.6%) and led to the dis-
continuation of CDP in 62 cases (42.2%). Respect of the
symptom-based strategy was more frequent in patients
with longer in-hospital stay. Following discontinuation of
CDP, patients remained hospitalised with other patients
without the implementation of supplementary infection
control precautions. The absence of hospital-acquired
COVID-19 among the contact patients exposed in the same
room of these patients confirms the safety of this strategy.

These data are reassuring since these patients remained
hospitalised for an average of 18 days after the end of CDP
and were hospitalised in the same rooms with patients not
suffering from COVID-19. Follow-up of patients in reha-
bilitation wards and search of potential hospital-acquired
COVID-19 until 30 days after the last CDP discontinuation
improved the reliability of our results.

Some studies report a longer viral shedding in older
patients and in more severe infections, suggesting the need
for more stringent precautions in these populations (11).
In our study, the same strategy has been applied regard-
less of age or severity of disease. Furthermore, discontin-
uation of CDP complied more frequently with the
recommendations in older patients and in more severe
COVID-19. Consequently, we believe that this symp-
tom-based strategy is applicable to all COVID-19 hospi-
talised patients. However, it must be specified that patients
with ongoing ICU stay were considered to have symptoms
justifying a prolongation of CDP until their discharge
from ICU. Therefore, applicability of this strategy to
patients with ongoing ICU stay must be reserved.
Moreover, some authors suggested a longer infectivity in
immunocompromised patients (12). In our study, the few
immunocompromised patients make it impossible to draw
conclusion about this subpopulation.

The definition of a symptom-free status constitutes a
challenge in applying a symptom-based strategy. The
Swiss recommendations do not specify symptoms justify-
ing the prolongation of CDP. This can lead to variability
in the interpretation of the recommendations. In order to
assess whether or not the recommendations had been fol-
lowed, we defined a posteriori the symptoms justifying the
extension of CDP. The relative low adherence to the rec-
ommendations seems mainly explained by the variation in
the interpretation of symptoms justifying the extension of
CDP. This variability explained the extension of CDP
beyond the recommended time in most of the cases.

If the application of CDP is essential to prevent the
transmission of COVID-19 within hospitals (3), it is also
important to be able to discontinue them as quickly as
possible. Unnecessary prolonged CDP is associated with
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an increase in the use of personal protective equipment,
with less favourable outcomes (5), an increased duration
of stay and costs (6). Hospital strategy should allow
prompt discontinuation of additional infection control
precautions without increasing the risk of transmission of
COVID-19. There are currently no data in the literature
comparing symptom-based and test-based strategies to
discontinue the CDP. We cannot rule out the possibility
that a test-based strategy may shorten the duration of
CDP. However, a test-based strategy could present several
limitations. First, it has been shown that patients can have
a prolonged RNA shedding up to 4 weeks after a COVID-
19 without a correlation with contagiousness (13-16).
Second, the sensitivity of PCR testing remains imperfect
and could lead to the premature discontinuation of CDP
(17, 18). Third, the systematic use of RT-PCR prior to
discontinuation of CDP results in the consumption of
large amounts of testing material (swabs and tests), some-
times in shortage, and an increase in the costs. Finally, the
safety of a test-based strategy and the gain in reducing the
duration of CDP remains to be demonstrated (15, 19).
The application of a symptom-based strategy resulted in
discontinuation of CDP in 62 cases (42.2%) with a median
time of 19 days after onset of symptoms and 13 days after
admission to hospital. Data from the literature suggest nei-
ther virus replication nor infectivity more than 10 days after
onset of symptoms (1315, 20). The applied symptom-based
strategy resulted in a much longer duration of CDP.
Therefore, the necessity to prolong CDP until 48 h after
resolution of symptoms could be assessed, and the possi-
bility of discontinuing the CDP is based solely on time
elapsed since the symptoms’ onset should be studied.
Our study has several limitations. First, the criteria of
the symptom-based strategy are highly subjective.
Therefore, the assessment of compliance with this strat-
egy may be subject to discussion. We have been very
restrictive regarding the symptoms justifying the exten-
sion of CDP. Less restrictive criteria may have increased
the level of compliance with the recommendations.
Second, we considered that the stay in ICU was a criterion
justifying the prolongation of CDP. Therefore, although
criteria for CDP discontinuation were applied at discharge
from ICU, we cannot comment on the applicability and
safety of these criteria for patients during an ICU stay.
Finally, we were not able to demonstrate that there was no
transmission of COVID-19 to the healthcare workers
after discontinuation of CDP. However, no cluster of
COVID-19 was reported among healthcare workers in
our institution during the studied period. Furthermore, it
would be difficult to conclude whether COVID-19 in a
healthcare worker would be attributable to contact with a
patient or to infection outside the hospital.
In conclusion, we have shown that the use of a symp-
tom-based strategy to discontinue CDP within hospitals
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is applicable and safe. The strategy has been applied to all
patients, regardless of age or disease severity.
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