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Abstract
In December 2019, an outbreak of COVID-19, caused by a novel SARS-CoV-2, occurred in Wuhan. Currently, COVID-19 has spread
widely around the World. Although immunosuppression is associated with a severe course of covid infection, information on the first
presentation, clinical findings and outcomes of COVID-19 disease in patients with kidney transplantation is limited.
This study included kidney transplant recipients who were radiological and/or serological diagnosed COVID-19 in University of Health
Sciences, Haydarpasa Numune Education and Research Hospital. Data from 5 patients were reviewed retrospectively.
Four patients were female and the median age was 46. Four recipients had hypertension, 1 had diabetes mellitus. All the patients were
taking tacrolimus except one at the time of COVID-19 diagnosis, and all of them were also taking either mycophenolate mofetil or
mycophenolic acid. One patient was taking mTOR inhibitor.The most common presenting symptom was cough. All of the patients
had multifocal bilateral ground-glass opacity which was compatible with viral infection with Thorax CT scans. Three patients were
lymphopenic. The primary change in immunosuppression in the majority of patients was complete cessation of either mycophenolate mofetil or mycophenolic acid while reducing the tacrolimus. The mTor inhibitor dose of the patient receiving antimetabolite with
mTor inhibitor was maintained. All of the patients received hydroxychloroquine (HCQ), azithromycin and ceftriaxone as treatment. Two
patients recieved oseltamivir treatment. One patient was treated with azithromycin, hydroxychloroquine, ceftriaxone, favipiravir and
vitamin C combination. During the follow-up, none of them had acute kidney injury and needed for intensive care.
In our study, among 5 kidney transplant recipients with COVID-19, overall presentation was similar to that reported from other countries. All of our patients experienced a favorable outcome with our current treatment strategy but the small group cohort makes it
difficult to say any conclusions about safety and tolerability of our protocol.
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I

n December 2019, cases of pneumonia of unknown cause
were reported in Wuhan, Hubei Province, China which
was later confirmed to be caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). The clinical
condition caused by SARS-CoV-2 was referred to as coronavirus disease 2019 (COVID-19) [1]. January 2020, the World

health organization (WHO) announced COVID-19 disease
as a pandemic disease [2]. The disease was confirmed to
have reached Turkey on 11 March 2020, after a man who
had returned to Turkey from Europe, tested positive. The
first death due to COVID-19 in the country occurred on 15
March 2020 and by 1 April it was confirmed that COVID-19
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had spread all over Turkey [3, 4]. Since that time, Istanbul
has become the epicenter of COVID-19 in Turkey, with approximately 60% of confirmed COVID-19 cases as of May
10, 2020.
The relative importance of different underlying health conditions is unclear, such as immunosuppression in solid organ transplantation. As a population living with immunosuppression, the clinical manifestations, treatment and
prognosis of COVID-19 pneumonia for kidney transplant
recipients may differ from those of the general population[5].
International data regarding the management and prognosis for kidney transplant recipients with COVID-19 has
been limited to case reports. The largest case series to date
of kidney transplant recipients with COVID-19 was from
USA, New York [6].
Herein we report our initial series of COVID-19 in kidney
transplant recipients and present their characteristics. Also,
we describe our experience with managing patients with
kidney disease during the current COVID-19 pandemic in
Istanbul, with particular attention to kidney transplant recipients.

Materials and Methods
This study included kidney transplant recipients who were
clinically diagnosed and/or confirmed COVID-19 in University of Health Sciences, Haydarpasa Numune Training and
Research Hospital between April 2020 and May 2020. Data
from 5 patients were reviewed in institutional medical
records retrospectively.
According to the “COVID-19 Diagnosis and Treatment
Guide” printed by the Turkish Ministry of Health, patients
were separated into three groups by their clinical presentation. Mild illness presented with symptoms such as fever,
cough, sore throat, and nasal congestion, with or without
mild pneumonia together with a respiratory rate <30/
min and an oxygen saturation above 90% while breathing
room air. The severe illness was defined with widespread
findings of pneumonia in chest radiography or computed
tomography (CT). Critical illness defines the requirement of
the intensive care unit (ICU) [4].
The following data were recorded from patient charts:
baseline characteristics (gender, age, comorbidities, donor
type, transplantation time, tobacco use, maintenance immunosuppression), laboratory parameters (White blood
cell count (WBC), absolute neutrophil count, absolute
lymphocyte count, eosinophil count, serum albümin, hemoglobin (hb), ferritin, d-dimer, C-reactive protein (CRP),
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lactate dehydrogenase (LDH), creatinine level) physical
examination findings and symptoms on the date of the
first examination in the emergency room and also COVID,
Nephrology outpatient clinics. Thorax CT was performed
at the first presentation of the patients. Nasopharyngeal/
oropharyngeal swab test was performed to confirming
the SARS-CoV-2 infection. Clinical follow-up, change in
immunosuppression, the treatment and outcomes were
recorded. Ethics committee approval was received from
the Ethics Committee of University of Health Sciences, Haydarpasa Numune Training and Research Hospital.

Results
The baseline characteristics of patients are shown in Table
1 (page11-12). All but one of the patients were living donor
kidney transplantation. Among the patients who were
transplanted from live donors, two received kidneys from
the mother, one from her husband and one from her son.
The most common presenting symptom was cough, which
was reported in all cases, followed by dyspnea, which was
present in four (80%) cases. Interestingly, only two patients
had fever (%40).
All of the patients had multifocal bilateral ground-glass
opacity which was compatible with viral infection with
Thorax CT scans. According to initial blood test results,
the median absolute lymphocyte count was 900 per mm3
(range, 520-1920). Three patients (60%) were lymphopenic.
None of them had an eosinophil count above 230 per mm3.
Inflammatory markers were measured, and 5 (100%) had
CRP levels higher than 0,5 mg per deciliter (upper limit),
4 (80 %) had d-dimer levels higher than 500 ng/ml. We
observed a wide variation in admission values for ferritin
(median 162 ng/ml; range, 32-4923). Allograft function was
stable in all of the patients. The severity of the disease was
severe in 1 and mild in 4 patients.
The primary change in immunosuppression in the majority
of patients was complete cessation of either mycophenolate mofetil (MMF) or mycophenolic acid (MPA) (4 patients,
%80) while reducing the tacrolimus (4 patients, %80) with
a goal trough of 4–6 ng/ml. The mTOR inhibitor dose of the
patient receiving antimetabolite with mTor inhibitor was
maintained (with a goal trough of 3–5 ng/ml) but the dose
of antimetabolite was reduced. All patients were under
prednisolone maintenance therapy and the current dose
was maintained.
All of the patients received hydroxychloroquine (HCQ),
azithromycin as treatment. One patient who had a severe
infection (the patient presented with tachypnea, 02 de-
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Table 1. Clinical Features and Outcomes in Kidney Transplant Recipients
Characteristics
Baseline characteristics
Woman, n (%)
Age (years)
Time since transplant (mo)
Deceased donor,n (%)
Previous history, n ( %)
Hypertension
Diabetes
Heart Disease/ Cancer / COPD
Tobacco use
Maintenance immunosuppression, n ( %)
CNI
mTOR
Mycophenolate
Steroids
Belatacept
Admission clinical presentation, n ( %)
Fever
Cough
Dyspnea
Fatigue
Gastrointestinal symptoms
Initial Thorax CT, n (%)
Bilateral ground-glass opacity
Unilateral ground-glass opacity
Linear subsegmental density
Pleural effusion
Laboratory tests on diagnosis (Median (range))
White blood cell count, (per mm3)
Lymphocyte count, (per mm3)
Eosinophil count, (per mm3)
Platelet count, (per mm3)
Hemoglobin (g/dl)
Ferritin, (ng/ml)
d-dimer, (ng/ml)
C-reactive protein, (mg/dl)
Lactate dehydrogenase, (IU/l) (n=4)
Albumin, (mg/dl)
Serum creatinine, (mg/dl)
eGFR (MDRD) (ml/min/1.73 m²)
Change in immunosuppression n (%)
CNI (n=4)
mTOR (n=1)
Mycophenolate (n=5)
Steroids (n=5)
Specific treatment n (%)
Hydroxychloroquine
Azithromycin
Favipiravir
Vitamin C
Outcomes at a median of 12 days (range, 7–13) n (%)
Death
Intubation
Renal replacement therapy
Acute renal injury/Rejection
Discharged from hospital

4 (%80)
59 ± 14 (mean ± SD), Range 35-67
93 ± 113 (mean ± SD), Range 3-240
1 (%20)
4 (%80)
1 (%20)
0 (%0) / 0 (%0) / 0 (%0)
0 (%0)
4 (%80)
1 (%20)
5 (%100)
5 (%100)
0 (%0)
2 (%40)
5 (%100)
4 (%80)
1 (%20)
1 (%20)
5 (%100)
0 (%0)
1 (%20)
0 (%0)
6000 (3880-9900)
900 (520-1920)
0 (0-220)
248 000 (198 000-320 000)
11 (10,6-15)
162 ( 32-4923)
1090 (400-1820)
2,9 (0,8-9,4)
218 (207-332)
3,9 (3,7-4,1)
1 (0,7-1,48)
54 (46-71)
Withdrawned

Maintained

Reduced

0 (%0)
0 (%0)
4 (%80)
0 (%0)

0 (%0)
1 (%100)
0 (%0)
5 (%100)

4 (%100)
0 (%0)
1 (%20)
0 (%0)

5 (%100)
5 (%100)
1 (%20)
1 (%20)
0 (%0)
0 (%0)
0 (%0)
0 (%0)
5 (%100)
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mand and diffuse-severe Thorax CT lesions) were treated
with azithromycin, HCQ, favipiravir, low-molecular-weight
heparin, n-acetylcysteine and vitamin C (1,5 gr/day intravenously). All patients had an electrocardiogram (ECG)
performed before initiation of therapy. Daily ECG of the
patients was taken and QTc levels were recorded. The QTc
levels were appropriate.
The patients were followed up in the clinic (inpatient) for
an average of 12 days. None of them had acute kidney injury and needed intensive care. All of the patients were discharged from the hospital after the recovery.

Discussion
The sudden spread of COVID-19 throughout the globe has
resulted in early uncertainty in the identification and management of this disease. Although the general understanding of the clinical presentation of COVID-19 is improving,
information about selected patient groups who may warrant special consideration, such as kidney transplant recipients, remains limited [7]. The immune response of kidney
transplant recipients is significantly suppressed due to the
long-term use of immunosuppressive agents. This means
that some of the clinical manifestations of COVID-19 infection in this population may be distinctive and that treatment methods for COVID-19 pneumonia require careful
consideration [8]. Although our cohort is small, here, we
present a series of 5 cases of COVID-19 in kidney transplant
recipients at our center who required hospitalization.
The study included three positive cases confirmed with the
rRT-PCR method and two negative cases who had typical
CT findings of viral pneumonia and COVID-19 contact history. Cases had been reported that rRT-PCR test is negative
but medical histories, clinical and also CT scans are compatible with COVID-19 [9]. The false negativity rate of rRT-PCR
test was reported to reach 30% [10]. In another study, a retrospective analysis showed that the sensitivity of initial CT
was 97.2%, whereas initial rRT-PCR sensitivity was 83.3%,
with 6 initially missed cases [11]. This may be related to sample collection, Pharyngeal, oral and nasal samplings are
easier methods to collect, whereas lower respiratory tract
sampling is relatively difficult to perform, with medical staff
susceptible to get infected. The sensitivity of the rRTPCR kit
can also contribute to false negatives [12]. In summary, CT
scan seems to be also another sensitive method for virus
detection, whereas rRT-PCR may produce false-negative
results. According to multiple study, the investigators recommend that patients with positive imaging findings but
negative rRT-PCR results should be isolated and rRT-PCR
repeated to avoid misdiagnosis [11].
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Regarding the cases discussed before this study, overall
clinical characteristics of kidney recipients (symptoms, laboratory examinations, and thorax CT) were similar to those
of other non-transplanted adult patients with COVID-19
pneumonia [8]. According to Nair et al similar to those of
the general population, the most frequent presenting
symptoms were fever, myalgia, and cough [13]. In our study,
the symptom of fever was less common than in other studies. This may be due to the steroid regimen that masking
the fever symptom. In other studies, some patients are followed up with steroid-free regimens. While other studies
had patients who were followed up with steroid-free regimens, all patients were using steroids in our study.
Older age, accompanying chronic illnesses, lymphopenia, and elevated procalcitonin and d-dimer levels were
found to be related to severe disease and mortality [14]. In
our study, comorbidities with the highest frequency were
as follows: hypertension (4,%80), diabetes (1, %20) The
severity of the disease was mild in four of the cases, only
in one case it was more severe. But none of the patients
were classified as critically ill. All of them were healed and
discharged from the hospital.
With regards to prognostic blood tests including lymphocyte counts and serum levels of d-dimer, ferritin, albumin is
likely to be valuable. In our patients, among the biomarkers of inflammation measured at presentation, although
almost slightly elevated. In a study of kidney transplant
recipients, it had been reported that the worsening of
these inflammatory markers may determine the prognosis [15]. There was no such change in the biomarkers of our
patients. By determining the severity of the disease and
the prognosis of the patients, we think these tests will be
valuable when making immunosuppressive and COVID-19
specific treatment decisions.
When studies and case reports involving kidney recipients
are examined, it is seen that mortality rates vary between
6 and 30% [6, 7, 13, 15-17]. When the outbreak first emerged,
the overall mortality rates of the general population reported in China were between 4- 15% [18]. A study from
Italy reported that the in-hospital mortality was 15% [19].
In a recent study involving 5,700 patients in New York, US,
the mortality rate was reported as 21% [20]. The preliminary
results of the study which was performed in our country,
the mortality rate of hospitalized patients were found at
3.8%. Immunosuppressed patients were commonly presented with atypical or attenuated signs and symptoms of
infection, often leading to late presentations, or missed diagnoses, more severe illness and potentially leading more
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severe illness to worse outcomes overall. Besides the other
studies, our patients’ lower mortality rate can be explained
as follows; a low number of patients in critical condition,
low comorbid diseases of patients and relatively low age.
Also, criteria for hospitalization, ICU admission, discharge
and treatment of COVID-19 are likely to be different between countries. Larger studies are warranted to fully understand mortality risk and prognostic factors of transplant
recipients with COVID-19.
The ideal treatment for kidney transplant recipients with
COVID-19 remains uncertain at present. Treatment consists of two arms, immunosuppressive treatment management and COVID-19 specific treatments.
Managing immunosuppression in these patients is challenging and the patient’s age, the severity of COVID-19 infection,
associated comorbidities, and also posttransplant period
should have to be taken into account. In kidney transplant
recipients with mild to moderate infections, the usual practice is to continue or make reductions in the dose of immunosuppressive drugs, but this approach might favor high
mortality in patients admitted to hospital with COVID-19
infection [15]. The Columbia University COVID-19 protocol
is to withdraw the antimetabolite [7]. The patient reported
from Wuhan recovered after cessation of immunosuppression and treatment with methylprednisolone, intravenous
Ig, and IFNa [8]. Brazilian investigators reduced tacrolimus
to reach through levels of 3-5 ng/mL, withdrawn MMF/MPA
and doubled prednisone dose on their study [21]. According
to the Spain based study, their policy is to temporarily discontinue immunosuppressants in admitted patients (MMF/
MPA and/or mTOR-i in all patients, and CNI if lopinavir/ritonavir is prescribed due to interactions). Maintenance immunosuppression is based on prednisone (15-20mg/day)
until improvement [16]. In the study of Montagud ‐ Marrahi
et al. based in the USA, immunosuppressive management
included the withdrawal of an antimetabolite in 24 of 28
patients (86%). In addition, tacrolimus was withheld in 6 of
the 28 severely ill patients (21%) [6]. The impact of the approach is not clear. There is concern that immunosuppression may be associated with poor virologic control, leading
to more severe disease and more prolonged viral shedding.
Conversely, reducing immunosuppression may not only
lead to acute rejection but may cause an immune reconstitution-like reaction with a paradoxical worsening of disease
[22]. Our general approach was to hold the antimetabolite
while reducing the tacrolimus (with a goal trough of 4–6 ng/
ml), mTor inhibitör (with a goal trough of 3–5 ng/ml) and the
baseline prednisone in those individuals who were on maintenance prednisone.

At this time there are no medical therapies that have been
definitively shown to improve outcomes in patients with
COVID-19. Several drugs have demonstrated in vitro activity against the SARS-CoV-2 virus or potential clinical benefits in observational or small, nonrandomized studies. Adequately powered randomized clinical trials are currently
enrolling and needed to establish the efficacy of these
proposed therapies. There is yet no proven treatment for
COVID-19. The most frequently used agents both in Turkey
and all over the world are chloroquine, HCQ, azithromycin,
lopinavir/ ritonavir, favipiravir and remdesivir. The reported clinical benefits of the combination of HCQ and
azithromycin for patients with COVID-19 based on nonrandomized trials with small numbers of participants (<100 patients) [23]. Favipiravir is a RNA-dependent RNA polymerase
inhibitor with broad-spectrum antiviral activity; however,
demonstrated high EC50 (decreased potency) against
SARS-CoV-2 but was effective in protecting mice against
Ebola virüs despite similarly high EC50 values [24]. Currently
being evaluated in Clinical Trial for Patients with COVID-19.
All of our hospitalized patients were treated with HCQ and
azithromycin. One patient who had a severe infection (the
patient presented with tachypnea, 02 demand and diffusesevere Thorax CT lesions) were treated with azithromycin,
HCQ, ceftriaxone, favipiravir and vitamin C combination. As
we applied this treatment to our patients, there was no or
acute kidney injury or death due to COVID-19.
The most important limiting factor in our study was the
lack of data specific to retrospective studies. The number of
patients included in the study was small, which may have
reduced the effectiveness of the statistical results.
In conclusion, among 5 kidney transplant recipients at our
center with COVID-19, the overall presentation was similar
to that reported from other countries. All of our patients experienced a favorable outcome with our current treatment
strategy but the small group cohort makes it difficult to
say any conclusions about the safety and tolerability of our
protocol. Large scale studies are needed to define the risk
factors and proper treatment for COVID-19 in transplant
recipients.
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