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Abstract
Background: For cancer patients, coronavirus disease 19 (COVID-19) infection can 
lead to delays in cancer therapy both due to the infection itself and due to the need 
to minimize exposure to other patients and to staff. Clearance guidelines have been 
proposed, but expected time to clearance has not been established.
Methods: We identified all patients at a tertiary care hospital cancer center between 
25 March 2020 and 6 June 2020 with a positive nasopharyngeal reverse transcriptase 
polymerase chain reaction (RT-PCR) test for the severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2), a cancer-related visit within 3 years, and at least one 
follow-up assay. We determined the time to clearance using American Society of 
Clinical Oncology (ASCO), the UK National Institute for Health and Care Excellence 
(UK-NICE), and Centers for Disease Control and Prevention (CDC) criteria. A 
matched non-cancer comparison cohort was also identified.
Results: Thirty-two cancer patients were identified. Nineteen were cleared by ASCO 
criteria, with estimated median time to clearance of 50 days. Fourteen patients re-
sumed chemotherapy prior to clearance. Using UK-NICE criteria, median time to 
clearance would have been 31  days, and using CDC criteria, it would have been 
13 days. The matched non-cancer cohort had similar clearance time, but with less 
frequent testing.
Conclusion: SARS-CoV-2 clearance times differ substantially depending on the cri-
teria used and may be prolonged in cancer patients. This could lead to a delay in 
cancer care, increased use of clearance testing, and extension of infection control 
precautions.
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1 |  BACKGROUND

COVID-19 in oncologic patients presents a dilemma given 
the competing priorities of providing timely anticancer ther-
apy, avoiding immunosuppression during infection, and 
minimizing exposure to others. Several different criteria for 
COVID-19 clearance have been proposed, but expected time 
to clearance has not been established.(1-3)

2 |  METHODS

We identified all patients at a tertiary care hospital between 
25 March 2020 and 6 June 2020 with a positive nasopharyn-
geal SARS-CoV-2 RT-PCR, a cancer-related visit within 
3  years, and at least one follow-up assay. We selected a 
comparison cohort of 37 patients without cancer matched for 
age, gender, race, smoking status, ICU admission at presen-
tation, and COVID-19-directed therapy. Data were collected 
through 30 June 2020. The study was performed as part of an 
institutional COVID-19 registry and approved by the institu-
tional review board.

SARS-CoV-2 RT-PCR testing was performed using the 
Abbott Laboratories m2000 platform with either the Aldatu 
Biosciences PANDAA qDxTM SARS-CoV-2 or Abbott 
RealTime SARS-CoV-2 assays. These assays are widely 
used in the United States under the FDA Emergency Use 
Authorization for COVID-19 testing, and were internally val-
idated at our clinical laboratory and found to have equivalent 
performance in evaluating known samples. Time to clearance 
was analyzed using the Kaplan-Meier probability estimator, 
for which data were censored at the time of last known assay.

3 |  RESULTS

We identified 32 cancer patients with COVID-19. Median age 
was 65, 44% male, and 47% white. One required ICU-level 
care at the time of diagnosis, and five were asymptomatic. 
The majority of these cancer patients had active disease at 
time of COVID-19 diagnosis: 16 patients had metastatic dis-
ease, 17 were on active treatment, and eight patients were re-
ceiving cytotoxic chemotherapy. Four patients had localized 
disease that had not required cancer-specific treatment within 
the past year. Patient and tumor characteristics are described 
in Table 1.

At our institution, and as per current American Society 
of Clinical Oncology (ASCO) guidelines, discontinuation of 
COVID-19 precautions required two consecutive negative PCR 
tests >24 h apart.(2) Using these institutional criteria, 19 pa-
tients were cleared of COVID-19 precautions, at a median time 
of 42 days (range 10–67 days; Figure 1). Across the full cohort, 
median time to clearance was estimated at 50 days (95% CI, 

T A B L E  1  Baseline patient characteristics

Cancer patients 
(n = 32)

Non-cancer 
patients (n = 37)

Median age 65 69

Sex

Male 14 17

Female 18 20

Race

White 15 17

Black 7 15

Asian 2 0

Other/Hispanic 4 4

Unknown 4 1

Alcohol use

Yes—Current 8 7

Yes—Past 3 5

No/Unknown 21 25

Tobacco Use

Yes—Current 2 1

Yes—Past 11 15

No/Unknown 19 21

Cardiac disease (CAD, MI, CHF, or Arrhythmia)

Yes 10 8

Hypertension

Yes 16 21

Diabetes mellitus, Type 2

Yes 7 10

Presenting symptoms

Symptomatic 
requiring ICU 
admission

2 3

Symptomatic not 
requiring ICU

25 33

Asymptomatic 5 1

ECOG PS

0–I 24

II 4

III 1

IV 1

Unknown 2

Pre-COVID treatment characteristics

Received treatment 
within 6 months 
of diagnosis

17

Received 
chemotherapy

7

Received 
immunotherapy

2

(Continues)
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40–66 days). Fourteen patients resumed anticancer treatment 
prior to clearance. All were asymptomatic from COVID-19 at 
the time of resuming treatment, and there were no subsequent 
COVID-19 complications. Among the patients who met clear-
ance criteria, two subsequently had a positive assay.

In multivariable Cox models, no significant associations 
were seen between clearance time and anticancer treatment 
before or during COVID-19 positivity or the presence of 
COVID symptoms. Median Kaplan-Meier time to two neg-
ative RT-PCR assays was 49  days among the two patients 
receiving immune checkpoint inhibitors, and 48 days among 
the seven patients receiving cytotoxic chemotherapy. The 
number of prior lines of cancer therapy was not a significant 
predictor for clearance time. As an exploratory analysis, we 
added age to the multivariable model as either a continuous 
or a categorical variable (dichotomized at age 65). No associ-
ation was seen between age and clearance time.

We calculated COVID-19 clearance times under alter-
native criteria (Figure  2). Using United Kingdom-National 
Institute for Health and Care Excellence (UK-NICE) guide-
lines (one negative RT-PCR test), median time to clearance 
would have been 31  days (95% CI, 26–44  days). Using 
Centers for Disease Control and Prevention (CDC) criteria 
(10 days after positive test and 3 days after last symptoms), 
median time to clearance would have been 13 days (95% CI, 
10–17 days).

Among the matched non-cancer cohort, the median time 
to clearance was 49 days (95% CI, 40 days-NR) if requiring 
two negative tests, and 28 days (95% CI, 21–37 days) for one 
negative test. COVID-19 RT-PCR testing was less frequent 
among non-cancer patients (mean 3.2 vs. 5.75 tests).

Cancer patients 
(n = 32)

Non-cancer 
patients (n = 37)

Received targeted 
therapy

6

Received hormonal 
therapy

3

Tumor type

Gastrointestinal 
tumors

9

Hematologic 
malignancies

7

Breast and 
gynecologic 
tumors

6

Genitourinary tumors 5

Thoracic tumors 3

Othera 2
aIncludes one patient with melanoma and one patient with osteosarcoma. 

T A B L E  1  (Continued)

F I G U R E  1  Swimmer's plot of COVID-19 testing results. (+) indicates SARS-CoV-2-positive RT-PCR from a nasopharyngeal specimen. (−) 
indicates SARS-CoV-2-negative RT-PCR. Orange bars indicate patients who were cleared during the follow-up period based on two negative RT-
PCR results >24 h apart. Patients #25 and #27 later had a subsequent positive SARS-CoV-2 RT-PCR after meeting clearance criteria

reb
mun

esa
C

0 7 14 21 28 35 42 49 56 63 70 77 84 91

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

Days since diagnostic RT-PCR positive assay



1548 |   XU et al.

4 |  DISCUSSION

In this study, we observe that time to nasopharyngeal SARS-
CoV-2 RNA clearance using RT-PCR in our oncology and 
non-oncology patients is longer than the 17–20 days previ-
ously reported.(4-6) As seen with other viruses, an immuno-
compromised state may be associated with prolonged viral 
shedding.(7) A recent study showed that patients undergoing 
CAR-T cell therapy or stem cell transplantation shed viable 
SARS-CoV-2 for a prolonged period of time, some up to 
2 months.(8) In our sample, clearance time was similar in the 
cancer and non-cancer cohorts, although direct comparison 
is difficult as the cancer patients were tested for clearance 
more frequently due to the urgency of chemotherapy treat-
ment. Clearance time did not correlate with administration of 
cytotoxic chemotherapy and presumed immune compromise.

At our institution, patients are not able to return to the cancer 
center for appointments or treatment until they are cleared by 
two negative PCR assays. In the interim, patients can be seen in 
a dedicated COVID-19 assessment and treatment unit. Despite 
opening this unit, access to care and chemotherapy treatment 
is more limited for these patients. In addition, this dedicated 
unit requires allocation of staff and personal protective equip-
ment, both relatively constrained resources. Clearance testing 
requires repeated visits over multiple weeks, with some patients 
receiving up to 10 tests; this is burdensome to the patient and 
caregivers, as well as using testing resources. The dedication 
of testing and treatment resources is important and necessary, 
but understanding the true need for a COVID-19 dedicated can-
cer treatment plan will be important as we move into the next 
phases of the pandemic.

Of note, on 22 July, CDC again revised guidelines for clear-
ance of COVID-19-positive patients, suggesting that a purely 
time-based strategy allowing 10  days from symptom onset 
would be sufficient for most patients, barring severe infection 
or severe immunocompromised state.(9) Current CDC guid-
ance includes all cancer patients in the immunocompromised 

category, and patients receiving chemotherapy are considered 
severely immunocompromised.(1,10) Current CDC guidelines, 
therefore, support the use of test-based criteria for patients re-
ceiving cytotoxic chemotherapy. However, not all patients re-
ceiving chemotherapy are equivalently immunocompromised, 
and our data show that using clinical clearance criteria would 
further shorten the clearance period for most patients. There 
are, however, limited data on this population of patients on ac-
tive immune suppression.

In addition, further elucidation of the relationship between 
viral shedding and infectivity is needed to guide the develop-
ment of future guidelines. Recent data have shown that PCR 
positivity does not correlate with the ability to culture viable 
virus, and that only rarely is viable virus isolated from nasal 
secretions more than 10 days after infection.(11,12) Positive 
PCR testing may not be informative more than 10 days after 
infection.

COVID-19 has caused substantial global delays in can-
cer care, including delays in cancer screening as well as an 
anticipated increase in cancer-related deaths even among 
patients who did not develop COVID-19 infection.(11-14) 
Optimization of precautions and clearance guidelines is 
therefore essential for improving the care of cancer patients 
both with and without COVID-19.

5 |  CONCLUSIONS

At our cancer center, patients with cancer who developed 
COVID-19 infection had prolonged PCR positivity, weeks 
after symptom onset. Choosing criteria for clearance in can-
cer patients must take into account the tradeoffs between the 
increased risk of poor clinical outcomes from COVID-19, the 
clinical risk from delays in anticancer therapy, and the risk 
of exposing others. In our cancer center, the difference be-
tween using ASCO guidelines versus CDC guidelines leads 
to a difference of more than a month, during which time 

F I G U R E  2  Time to COVID-19 clearance under different criteria. Kaplan-Meier probability estimate functions are shown for three alternative 
criteria for defining COVID-19 precaution clearance: (A) American Society of Clinical Oncology/Centers for Disease Control and Prevention 
(CDC) test-based guideline of two negative RT-PCR results >24 h apart, (B) UK-NICE guideline of one negative RT-PCR after the initial 
COVID-19 diagnosis, and (C) revised CDC symptom-based recommendations for clearance. In panels (A) and (B), patients are censored at the time 
of last SARS-CoV-2 PCR assay. In panel (C), no censoring was needed as all patients achieved clearance at last clinical follow-up
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these patients are restricted from access to the regular cancer 
center resources. Symptom/time-based clearance strategies 
may result in shorter times to discontinuation of precautions, 
though the risks of earlier return to routine cancer care re-
main unclear.
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