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Abstract
Background and objectives Outcomes of kidney transplant recipients diagnosed with coronavirus disease 2019 as
outpatients have not been described.
Design, setting, participants, & measurements We obtained clinical data for 41 consecutive outpatient kidney
transplant recipients with known or suspected coronavirus disease 2019. Chi-squared and Wilcoxon rank sum
tests were used to compare characteristics of patients who required hospitalization versus those who did not.
Results Of 41 patients, 22 (54%) had conﬁrmed coronavirus disease 2019, and 19 (46%) were suspected cases.
Patients most commonly reported fever (80%), cough (56%), and dyspnea (39%). At the end of follow-up, 13
patients (32%) required hospitalization a median of 8 days (range, 1–16) after symptom onset, and 23 (56%) had
outpatient symptom resolution a median of 12 days (4–23) after onset. Patients who required hospitalization were
more likely to have reported dyspnea (77% versus 21%, P50.003) and had higher baseline creatinine (median, 2.0
versus 1.3 mg/dl, P50.02), but there were no other differences between groups.
Conclusions In an early cohort of outpatient kidney transplant recipients with known or suspected coronavirus
disease 2019, many had symptomatic resolution without requiring hospitalization.
CJASN 15: 1174–1178, 2020. doi: https://doi.org/10.2215/CJN.05170420

Introduction
The global pandemic of coronavirus disease 2019
(COVID-19), caused by the novel severe acute respiratory syndrome coronavirus 2, continues to spread, with
cases now reported in almost every country in the world
(1). As the burden of disease grows, there is increased
emphasis on understanding disease presentation and
management in high-risk subgroups. One such group is
kidney transplant recipients, who many have suspected
to have an increased risk of severe disease due to their
underlying immunosuppression and a high prevalence
of other comorbidities associated with the development
of severe disease, such as hypertension, diabetes,
cardiovascular disease, and CKD (2). On the other
hand, it has also been suggested that some of the
medications routinely prescribed for transplant immunosuppression may have a protective effect in
patients with COVID-19—namely prednisone and
mycophenolate (3).
We and others have previously described the presentation and outcomes for kidney transplant recipients who required inpatient hospitalization for
COVID-19, noting similar presenting symptoms and
early outcomes as have been reported for patients in
the general population (4–6). However, the outpatient
management of and outcomes for kidney transplant
recipients diagnosed with COVID-19 are of particular
1174
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interest because it is unclear whether immunosuppressed patients can be safely managed as outpatients
or how their disease evolves. Here, we describe our
early experience with outpatient kidney transplant
recipients with established or suspected COVID-19 at
Columbia University Irving Medical Center.

Materials and Methods
We identiﬁed 41 consecutive kidney-only transplant recipients followed at our center who were ﬁrst
tested and conﬁrmed to have COVID-19 or who were
suspected to have COVID-19 (person under investigation [PUI]) in the outpatient setting with symptom
onset between March 13 and April 6, 2020. PUIs were
deﬁned as patients with presumed COVID-19 on the
basis of symptoms but who did not have conﬁrmatory
testing performed given the limitations of access to
testing during the early phase of the pandemic in New
York City. Patients who were initially suspected to have
COVID-19 but subsequently tested negative were excluded from this analysis, despite the fact that current
testing may carry a false negative rate exceeding 40%
(7). Patients were monitored by the clinical team
through telemedicine visits and/or phone calls that
were conducted every 6, 24, or 48 hours on the basis of
the patient’s symptom severity.

1

Division of
Nephrology,
Department of
Medicine, Columbia
University College of
Physicians and
Surgeons and New
York Presbyterian
Hospital, New York,
New York
2
The Columbia
University Renal
Epidemiology Group,
New York, New York
3
New YorkPresbyterian Hospital,
New York, New York
4
Department of
Epidemiology,
Mailman School of
Public Health,
Columbia University,
New York, New York
Correspondence:
Dr. S. Ali Husain,
Department of
Medicine– Division of
Nephrology,
Columbia University
Medical Center, 622
West 168th Street,
PH4-124, New York,
NY 10032. Email:
SAH2134@cumc.
columbia.edu

www.cjasn.org Vol 15 August, 2020

CJASN 15: 1174–1178, August, 2020

COVID-19 Kidney Transplant Outpatients, Husain et al.

Patient demographics, clinical data, symptoms, clinical
course, and outcomes were obtained from a review of the
medical record and patient interviews. Medical comorbidities and medication history were obtained from the
medical record. Three patients did not have recent creatinine values available to assess baseline creatinine and were
excluded for the reporting of this variable. The primary
outcome was need for hospitalization. Among patients
who did not require hospitalization, time to outpatient
symptom resolution was assessed. Outcomes were recorded with end of follow-up on April 22, 2020. Chi-squared
and Wilcoxon rank sum tests were used to compare
characteristics of PUIs versus those with conﬁrmed
COVID-19 and to compare patients who eventually required hospital admission versus those who did not require
admission. No subgroup or sensitivity analyses were
performed. This study was approved by the Columbia
University Medical Center Institutional Review Board. The
clinical and research activities being reported are consistent
with the Principles of the Declaration of Istanbul as
outlined in the “Declaration of Istanbul on Organ Trafﬁcking and Transplant Tourism.”

Results
Of the 41 outpatients included in this analysis, 22 (54%)
had testing that conﬁrmed the diagnosis of COVID-19,
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and 19 (46%) were PUIs (Table 1). Overall, patients were
predominantly men (73%), with a median age of 49 years
(interquartile range [IQR], 41–63) and median time since
transplant of 42 months (IQR, 18–66). Almost all (90%) had
hypertension, and 27% had diabetes; 22% were taking
either an angiotensin-converting enzyme inhibitor or angiotensin receptor blocker at the time of diagnosis. About
half of the patients had an identiﬁable sick contact. There
were no differences in any of these characteristics between
PUIs and patients with conﬁrmed COVID-19. Maintenance
immunosuppression was also similar between both
groups, with 76% of patients taking a calcineurin inhibitor
and 76% taking either mycophenolate mofetil or mycophenolate sodium (Table 1). A minority of patients had
immunosuppression regimens that included belatacept
(22%), prednisone (39%), or azathioprine (12%).
The most common presenting symptom was fever, reported by 80% of patients overall, including 100% of conﬁrmed
cases (Table 1). Cough was reported by 56% of patients, with
39% reporting dyspnea, 27% reporting gastrointestinal symptoms, 27% reporting myalgia or arthralgia, and 24% reporting
fatigue or malaise. Among 13 (32%) patients who eventually
required hospitalization, all but one had positive COVID-19
testing, and the median time from symptom onset to hospital
admission was 8 days but as long as 16 days in one patient
(IQR, 6–9; range, 1–16) (Table 1). Among those whose
symptoms resolved as outpatients (n523, 56%), median time

Table 1. Characteristics of outpatient kidney transplant recipients with known coronavirus disease 2019 versus suspected coronavirus
disease 2019
n (%) or Median (IQR)
Characteristic
n
Men
Age, yr
Time since transplant, mo
Deceased donor kidney recipient
Hypertension
Diabetes mellitus
Body mass index, kg/m2
Obese, body mass index $30 kg/m2
Angiotensin-converting enzyme inhibitor use
Angiotensin receptor blocker use
Maintenance immunosuppression
Calcineurin inhibitor
Mycophenolate mofetil/mycophenolate sodium
Belatacept
Prednisone
Azathioprine
Known sick contact
Symptoms
Fever
Cough
Dyspnea (exertional or rest)
Gastrointestinal
Myalgia/arthralgia
Fatigue/malaise
Headache
Chills
Symptoms improved as outpatient
Admitted to hospital

All

Suspected COVID-19 (PUI)

Known COVID-19

41
30 (73)
49 (41–63)
42 (18–66)
23 (56)
37 (90)
11 (27)
26.6 (25.7–32.0)
12 (29)
3 (7)
6 (15)

19 (46)
13 (68)
49 (38–62)
39 (18–61)
12 (63)
17 (89)
5 (26)
27.5 (24.8–32.5)
7 (37)
2 (11)
1 (5)

22 (54)
17 (77)
52 (42–64)
43 (17–98)
11 (50)
20 (91)
6 (27)
26.5 (25.8–27.9)
5 (22)
1 (5)
5 (22)

31 (76)
31 (76)
9 (22)
16 (39)
5 (12)
21 (51)

16 (84)
14 (74)
3 (16)
7 (37)
4 (21)
13 (68)

15 (68)
17 (77)
6 (27)
9 (41)
1 (5)
8 (36)

33 (80)
23 (56)
16 (39)
11 (27)
11 (27)
10 (24)
3 (7)
2 (5)
23 (56)
13 (32)

11 (58)
14 (74)
6 (32)
6 (32)
7 (37)
8 (36)
1 (5)
0 (0)
15 (79)
1 (5)

22 (100)
9 (41)
10 (45)
5 (23)
4 (18)
2 (11)
2 (9)
2 (9)
8 (36)
12 (55)

IQR, interquartile range; COVID-19, coronavirus disease 2019; PUI, person under investigation.
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from symptom onset to resolution of symptoms was 12
days, but it was as long as 23 days (IQR, 8–15; range, 4–23).
The remaining ﬁve patients (12%) have not had resolution of
their presenting symptoms but have not required hospital
admission to date (median follow-up, 19 days; range, 16–21).
A total of 26 patients (63%) had a reduction in their
immunosuppression regimen (including 42% of PUIs and
82% of patients with conﬁrmed cases; P50.008), whereas the
remaining 15 (37%) had no change (Table 2). There were no
differences in initial presenting symptoms between patients
who did or did not have a reduction in immunosuppression.
Patients who eventually required hospital admission were
more likely to have reported dyspnea than those who did not
require admission (77% versus 21%, P50.003) and had higher
baseline creatinine (median, 2.0 mg/dl; IQR, 1.6–2.8 versus
median, 1.3 mg/dl; IQR, 1.1–1.9; P50.02). Otherwise, there
were no differences in immunosuppression management
strategy, comorbidities, or demographics between patients
who were admitted to the hospital and those who were not.
None of the patients who had their immunosuppression
reduced have experienced acute rejection to date during this
limited follow-up period.

Discussion
As the COVID-19 pandemic continues to progress, we
are likely to see an increasing number of kidney transplant

recipients who will be exposed to and subsequently develop a COVID-19 infection. A better understanding of the
disease course is needed to identify which patients can be
managed safely at home and which are at a higher risk of
severe disease or need closer monitoring. Herein, we
describe our experience with 41 outpatient kidney transplant recipients known or suspected to have COVID-19.
By the end of follow-up, about one third of our
outpatients required hospital admission, which occurred
a median of 8 days after the onset of symptoms but as late
as 16 days. This wide interval underscores the need for
increased vigilance approximately 1 week following the
onset of symptoms and the need for continued close
outpatient follow-up for the early detection of clinical
deterioration during the second week. This pattern is
consistent with what has been described as the biphasic
nature of the clinical course, the sometimes slow and
protracted recovery in some individuals, and the median
duration between symptom onset and hospitalization
in the general population in the United States (median,
7 days; IQR, 3–9 on the basis of data from the Centers for
Disease Control and Prevention) (8,9). Further, even among
patients whose symptoms resolved without requiring
admission, median time to resolution of symptoms was
12 days, with a maximum of 23 days. Clinicians caring for
these patients must therefore be aware that a prolonged
duration of symptoms does not necessarily portend a poor

Table 2. Characteristics of patients admitted to the hospital versus those who remained outpatient
n (%) or Median (IQR)
Characteristic
n
Men
Age, yr
Time since transplant, mo
Deceased donor kidney recipient
Hypertension
Diabetes mellitus
Body mass index, kg/m2
Angiotensin-converting enzyme inhibitor use
Angiotensin receptor blocker use
Baseline serum creatinine, mg/dla
Maintenance immunosuppression
Calcineurin inhibitor
Mycophenolate mofetil/mycophenolate sodium
Prednisone
Azathioprine
Belatacept
Known sick contact
Symptoms
Fever
Cough
Dyspnea (exertional or rest)
Gastrointestinal
Myalgia/arthralgias
Fatigue/malaise
Seen in clinic for evaluation
Any reduction in immunosuppression
Days to symptom improvement, n523
Symptom onset to admission, d, n513
IQR, interquartile range.
a
n538 due to three patients with missing data.

Outpatient Only

Hospitalized

28 (68)
19 (68)
48 (40–63)
41 (18–61)
16 (57)
25 (89)
7 (25)
26.7 (25.0–31.51)
2 (7)
3 (11)
1.3 (1.1–1.9)

13 (32)
11 (85)
56 (43–64)
43 (15–100)
7 (54)
12 (92)
4 (31)
26.6 (26.0–34.0)
1 (8)
3 (23)
2.0 (1.6–2.8)

21 (75)
23 (82)
10 (36)
4 (14)
7 (25)
17 (61)

10 (77)
8 (62)
6 (46)
1 (8)
2 (15)
4 (31)

21 (75)
18 (64)
6 (21)
6 (21)
10 (36)
6 (21)
4 (14)
15 (54)
12 (IQR, 8–15; range, 4–23)
—

12 (92)
5 (38)
10 (77)
5 (38)
1 (8)
4 (31)
4 (31)
11 (84)
—
8 (IQR, 6–9; range, 1–16)
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outcome. Additional data are needed to determine when in
the clinical course immunosuppression should be returned
to baseline and whether that decision can be safely made
using clinical symptoms alone.
Notably, patients who reported dyspnea were more
likely to eventually require hospitalization than those who
did not report dyspnea, perhaps because of the eventual
need for supplemental oxygen that would require hospitalization. As a result, patients with dyspnea at the outset
should be monitored closely for the likely eventual need for
hospitalization. However, the ideal strategy for monitoring
has not been established. As hospitals reach overﬂow
capacity, dyspnea and hypoxia have become the main
decision point for admission decisions, so there is a need to
establish pathways for close outpatient follow-up. Access
to ambulatory clinics during the pandemic is often adversely affected by reductions in outpatient clinic hours
and the transition to telemedicine to enhance social distancing policies and the redeployment of staff to assist with
the surge of inpatients with COVID-19. This is likely
further compounded by the inability of symptomatic
patients to come to an in-person clinic visit and the
difﬁculties in arranging such visits. In light of these
circumstances, we implemented a telemedicine approach
that included self-monitored temperature and (when available) pulse oximetry combined with frequent phone checkins. However, additional experience is needed to determine
whether this is sufﬁcient and whether it will remain
sustainable as the volume of patients with COVID-19
increases. Given the limits of telemedicine and need for
laboratory follow-up in some patients, we have also
partnered with our institution’s general internists who
have developed a “Fever Clinic” that provides scheduled
appointments for patients with mild/moderate symptoms
to be assessed in person and have laboratory studies
performed. The Fever Clinic avoids use of the emergency
department, and earlier intervention may improve outcomes. Outpatients being monitored with telehealth who
develop worsening dyspnea and/or hypoxia are referred
to either the Fever Clinic or the emergency department for
further evaluation, depending on the severity of
their symptoms.
The majority of our patients were men, 29% were obese,
and almost all had hypertension. However, despite all of
these characteristics’ association with more severe disease
in general population cohorts, there were no differences
between patients who did and did not require hospital
admission in our study, a ﬁnding that needs additional
study in larger cohorts (9,10). Further, we observed that
maintenance immunosuppression regimens were similar
among patients who were hospitalized and those who did
not require hospitalization. Timing and the degree of
immunosuppression reduction were not uniform because
patients ﬁrst reported symptoms at varying time points
during their illness and degree of immunosuppression was
at each clinician’s discretion on the basis of illness severity
and risk of immunosuppression reduction. A substantial
proportion of patients did not undergo a reduction in
immunosuppression, including half of patients who were
not admitted to the hospital. The effect of this decision on
symptom course and time to improvement is difﬁcult to
ascertain given selection bias and a lack of follow-up viral
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testing, and it underscores the need for further studies to
determine the optimal immunosuppression management
strategy in kidney transplant recipients with COVID-19.
For now, it seems that more information is needed in order
to identify which ambulatory patients are at a higher risk of
progressing to severe disease. Management of patients who
are COVID-19 positive on belatacept presents an additional
challenge. We have administered maintenance belatacept
to a patient who was COVID-19 positive in an examination
room outside of our transplant center to avoid potential
exposure to patients and staff, with the infusion given at
the end of the day to allow time for the room to be cleaned
before being used by other patients. Finally, half of the
patients in our cohort had a known sick contact before
developing symptoms. This ﬁnding underscores the need
for kidney transplant recipients to practice social distancing
at home when members of their household are ill, especially as they or their household contacts return to work.
Patients with conﬁrmed COVID-19 cases were more
likely than PUIs to require hospital admission. It is possible
that this ﬁnding is a product of the limited testing initially
available in New York City, resulting in patients with more
severe symptoms being more likely to undergo testing.
However, it is also possible that hospitalization was less
frequent among PUIs because some did not truly have
COVID-19. A better understanding of the natural history of
this illness in kidney transplant recipients and the optimal
outpatient management will require broader testing to
accurately identify those with COVID-19. Subsequent
antibody testing may also help us retrospectively conﬁrm
COVID-19 in PUIs who did not undergo testing while
symptomatic.
Limitations of this study include the 12% of patients with
ongoing illness. It is possible that as these cases progress,
overall hospitalization rates may rise. Additionally, given
the limited availability of COVID-19 testing in New York
City, we are unable to determine what proportion of PUIs
truly had COVID-19. Given that hospital admissions predominantly occurred among patients who were COVID-19
positive, it is possible either that these represented less
severe disease manifestations that did not trigger a testing
pathway or that many of these patients were experiencing
an alternative illness. Further, because we were only able to
identify and include patients who contacted us to report
symptoms and seek treatment advice, it is possible that
additional mild cases of COVID-19 among our transplant
recipients were not included in our study. Additionally,
because we lack data on PUIs who tested negative, we are
unable to compare these patients with those in our cohort
in order to identify characteristics associated with decreased likelihood of positive testing or the clinical course
of PUIs who test negative. Such data are needed because it
is possible that some PUIs did not have COVID-19 and that
others had false negative test results. Overall hospitalization rates for the general population cannot be reliably
determined for similar reasons (9). Additionally, given that
the vast majority of patients were managed remotely while
remaining at home, we lack imaging or laboratory data,
such as inﬂammatory biomarkers, that may have helped
identify patients at risk for clinical deterioration (6).
In conclusion, among 41 outpatient kidney transplant
recipients at Columbia University Medical Center with
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known or suspected COVID-19, about one third required
hospitalization by the end of follow-up, and there were no
differences in demographics or medical comorbidities between those who were or were not admitted to the hospital.
These patients therefore require close monitoring for
clinical deterioration until symptom resolution. Further
research is needed to determine the optimal management
of COVID-19, particularly the risks and beneﬁts of reduced
immunosuppression, in this vulnerable population.
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