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1  | INTRODUC TION

In December 2019, severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) emerged as the etiologic agent of Coronavirus dis-
ease 2019 (COVID-19).1 COVID-19 has different degrees of severity. 
Older adults and patients with chronic diseases are at a higher risk of 
developing severe disease.2

Testing for SARS-CoV-2 RNA remains the gold standard for 
COVID-19 diagnosis,3 however, SARS-CoV-2 IgG/IgM antibodies 
may be relevant for viral clearance.4

Recently, several nationwide and multicentric studies concerning 
COVID-19 and kidney transplantation (KT) have been published in 
the literature. These studies have primarily focused on clinical and 
laboratory risk factors for severe disease and mortality.5-7 Kidney 
transplant recipients are at an increased risk for severe COVID-19 
because of their immunosuppression. Conversely, as severe disease 

results from a hyper-inflammatory state, immunosuppression may 
be beneficial.8,9

No ideal marker reliably defines the immune function of KT pa-
tients. Torquetenovirus (TTV) has recently gained attention as a po-
tential surrogate marker of the net state of immunosuppression.10 
The inverse correlation between immune competence and TTV rep-
lication might be a promising strategy.

We report a mild course of SARS-CoV-2 infection with prolonged 
viral shedding and failed antibody response in a recent KT recipi-
ent. TTV DNA load increased with the onset COVID-19 and reduced 
after its resolution.

1.1 | Case report

A 42-year-old man with end-stage renal disease because of dia-
betic nephropathy received a KT from a non-heart-beating donor 
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Abstract
Kidney transplant (KT) recipients are at an increased risk for severe COVID-19 be-
cause of their immunosuppressed state. A 42-year-old KT patient was diagnosed 
with COVID-19 three months after KT. Despite lymphopenia and several risk fac-
tors, he had a mild disease course. Nasopharyngeal real-time reverse transcriptase 
polymerase chain reaction for SARS-CoV-2 became negative 48 days after detection. 
SARS‑CoV‑2 IgG antibodies became negative after day 40. TTV DNA load increased 
with the onset COVID-19 and reduced after its resolution. This is the first report 
where TTV DNA load was measured during the course of COVID-19.
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in January 26, 2020. Obesity and hypertension were additional 
comorbidities.

Immunosuppression included thymoglobulin, tacrolimus, my-
cophenolate mofetil (MMF), and prednisolone. Hemodialysis was 
required for 2  weeks after KT because of delayed graft function. 
Kidney function gradually improved and his eGFR (CKD-EPI) at dis-
charge was 36 mL/min/1.73 m2.

On April 25, 2020 (day 0) he was admitted for elective removal 
of ureteral stent. He complained of low-grade fever and mild tho-
racic pain 3 days prior to admission. He denied dyspnea, cough, or 
gastrointestinal symptoms. Physical evaluation was unremarkable: 
body temperature was 36.5ºC and oxygen saturation was 98% in 
ambient air, blood pressure was 110/69 mmHg and respiratory rate 
was 25 breaths per minute. Real-time reverse transcriptase poly-
merase chain reaction (RT-PCR) nasopharyngeal swab for SARS-
CoV-2, routinely performed 24  hours before surgical procedures, 
unveiled a positive result. Laboratory results revealed lymphopenia, 
slightly elevated C-reactive protein and D-dimer, stable kidney func-
tion (Figure 1) and normal levels of transaminases, lactic dehydroge-
nase, and ferritin. Tacrolimus through blood level of tacrolimus was 
10.6 ng/mL. Arterial blood gas exam and chest X-ray were normal.

He was admitted to a COVID-19 specific ward. On admission, 
tacrolimus dose was reduced, prednisolone was increased to 20 mg/
day and MMF was suspended. On day 2, TTV viral load was 7.14log10, 
serum Immunoglobulin G (IgG) and Immunoglobulin M (IgM) were 
decreased and CD4+, CD8+, CD3+, and CD 19 + count in peripheral 
blood were reduced (Figure  1). Cytomegalovirus (CMV), BK virus 
(BKV), and JC virus (JCV) viremia were absent.

During admission, he remained asymptomatic with stable renal 
function but with persistent leucopenia and lymphopenia. No antimicro-
bial or antiviral therapies were prescribed. He was discharged at day 7.

After discharge, lymphopenia, IgG, and IgM levels progressively 
improved, but lymphocyte subpopulations remained reduced on day 
25 (Figure 1). MMF was restarted (250 mg two times a day) at day 

17. BKV, JCV, and CMV viremia remained undetectable along the 
course of COVID-19.

Total antibodies (Ab) (IgM/IgG) and specific IgG antibodies 
against SARS-CoV-2 were performed on day 17, 25, 40, and 48. 
Titers of SARS‑CoV‑2 total Ab were negative in all four determina-
tions. SARS-CoV-2 IgG antibodies were positive on day 17 and 25 
and became negative after day 40 (Figure 2).

RT-PCR SARS-CoV-2 became negative on day 48 and day 50, 
when he was considered cured.

Kinetics of TTV DNA load was stable during COVID-19 (7.14 
log10-7.87 log10), however, 2log10 higher than TTV viral load at month 
1 and at month 6 after KT (5.6 log10 and 5.9 log10, respectively) 
(Figure 2).

2  | DISCUSSION

We present a patient infected with SARS-CoV-2 3 months after a KT. 
Despite several risk factors for severe COVID-19 (immunosuppres-
sion, diabetes, hypertension, and obesity) and biomarkers associ-
ated with poor outcomes (neutropenia, lymphopenia, elevated levels 
of C-reactive protein and D-dimer), he had a mild disease course. 
Lymphocyte subpopulations were also reduced, consistent with an 
immunosuppressed status.

Lymphopenia is a common feature in patients with COVID-19 
and may be a critical factor associated with disease severity and 
mortality.11 In the setting of transplantation, lymphopenia may be 
multifactorial. As many KT patients have pre-existing lymphocyte 
depletion, further drop in lymphocyte may be more meaningful 
as a prognostic marker.12 In our patient, lymphopenia was pres-
ent before COVID-19, because of thymoglobulin induction and 
maintenance immunosuppression. Nevertheless, lymphocytes sig-
nificantly decreased between D2 and D7, with subsequent partial 
recovery.

F I G U R E  1   SARS-CoV-2: Severe acute respiratory syndrome Coronavirus 2; Screat: seric creatinine; BUN: blood urea nitrogen; WBC: 
white blood cells; Neut: neutrophils; Lym: lymphocytes; IgG: immunoglobulin G; IgA: immunoglobulin A; IgM: immunoglobulin M; CRP: 
C-reactive protein; FEU: fibrinogen equivalent units; 1st: first
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Managing immunosuppression in KT patients infected with SARS-
CoV-2 should take into account severity of disease, age, comorbidities, 
and time post-transplant. Although reduction or temporary discontin-
uation of immunosuppression has been recommended in KT patients 
with COVID-19,13 withdrawal of immunosuppression may favor SARS-
CoV-2 activated cytokine storm and increases the risk of rejection.

Shingare A et al14 described 2 KT recipients who developed mild 
COVID-19 in the first month after transplantation. Both received an-
ti-thymocyte globulin and developed lymphopenia. Antimetabolite 
was interrupted in one patient and reduced in the other; no allograft 
dysfunction was observed in either case.

In our patient, antimetabolite was discontinued because of 
neutropenia and lymphopenia rather than to the clinical course of 
disease. However, it is not clear if early MMF discontinuation influ-
enced clinical outcomes.

At admission, the dose of prednisolone was increased from 5 mg 
to 20 mg/day, with progressive tapering. Steroid increment may be 
justified to reduce the risk of acute rejection, suppress the inflam-
matory cascade and reduce mortality.15 However, the additional risk 
of opportunistic infections needs to be weighed. In this case, despite 
adjustment in immunosuppression, kidney function remained stable 
without evidence of rejection.

In non-immunosuppressed patients, age is the main contributor 
to disease severity and outcome,16 so this could be one of the rea-
sons for the mild course of disease in this case.

In general population with COVID-19, the median duration of virus 
shedding is 20  days.17 However, in solid organ transplant recipients 
viral shedding could last longer, up to 68  days.14,17 Our patient pre-
sented viral shedding for 48 days after diagnosis. Immunosuppression 
may impair viral clearance,18 leading to a prolonged viral shedding.

Data on antibody response in transplant patients are scarce. In a 
recent report,19 a KT patient who developed COVID-19 pneumonia 
less than one month after KT, did not develop IgM/IgG antibodies 
for more than 2 months. In our report, SARS‑CoV‑2 total Ab were 
sustainably negative, probably because of an inability of suppressed 
naïve T cells to recognize viral antigens, contributing to absent re-
sponse of specific humoral immunity.20 However, IgG antibodies 
were marginally positive but became negative after day 40. Possible 
explanations include false positivity or viral-induced clonal deletion. 
Reduced total IgM levels, borderline low IgG levels and reduced 
CD19 + lymphocytes during COVID-19, reveal an impaired humoral 
immunity, which could contribute to the inability to produce a spe-
cific antibody response against SARS-CoV-2.

Until now, no reliable marker has been identified to quantify the 
net state of immunosuppression in transplant patients. Kinetics of 
TTV DNA load has gained attention and have made this virus a pos-
sible marker of immune function, able to predict the risk of graft 
rejection and infection after KT.10 It is expected that TTV viral load 
increases from day 7 do day 30 after KT, peaks around month 3 to 12 
post-KT and reaches steady state thereafter.21 In a recent study,21 

F I G U R E  2   TTV: torquetenovirus; Ab: antibodies; SARS-CoV-2: Severe acute respiratory syndrome Coronavirus 2; IgG: immunoglobulin 
G; RNA: ribonucleic acid. Total Ab SARS-CoV-2 - Electrochemiluminescence immunoassay for qualitative in vitro detection of total 
antibodies (IgM and IgG) against SARS‑CoV‑2 (Elecsys Anti-SARS‑CoV‑2 total Ab, Cobas e602); negative < 1. IgG SARS-CoV-2 - 
Chemiluminescence microparticle immunoassay for qualitative detection of IgG antibodies against SARS-CoV-2 (SARS-CoV-2 IgG, 
ARCHITECT i System); negative < 1.4
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TTV DNA loads above 3.15 log10 and 4.56 log10 copies/mL at month 
1 predicted the occurrence of post-transplant infection (adjusted 
hazard ratio [aHR]: 2.88; 95% confidence interval [CI]: 1.13-7.36; P-
value  =  .027). In another study including 386 KT patients,22 TTV 
viral load was higher at the end of month 3 post-transplant and 
reached steady state thereafter. Authors defined a TTV load be-
tween 1 × 106 and 1 × 108 copies/mL as the optimal range to mini-
mize the risk for rejection and infection.

Our patient was included in a prospective cohort study where 
TTV levels are measured at KT time, 1 week, 1 month and 3 months 
after KT and then quarterly until the first year post-KT. Coincidently, 
COVID-19 was diagnosed at the third month after KT. TTV DNA load 
was stable during COVID-19 (7.14log10-7.87 log10), but higher than 
the TTV DNA load at month 1 and at month 6 after KT (5.6 log10 
and 5.9 log10, respectively). This increase in 2log10 during the course 
of COVID-19 is in line with the expected kinetics of TTV DNA load 
along the third month after KT. Regarding this information, it seems 
that a mild COVID-19 course does not change the net state of immu-
nosuppression. Nevertheless, a role of COVID-19 on the increase in 
TTV DNA load cannot be excluded.

Considering the optimal range of TTV viral load, between 6 log10 
and 8 log10, the risk of organ rejection or severe infection during 
this period was accordingly minimized in this patient, in line with the 
good outcome of SARS-CoV-2 infection.

This is the first report where the kinetics of TTV DNA load was 
measured during COVID-19. Further studies are needed to describe 
the kinetics of TTV viral load as a marker of immune function in KT pa-
tients infected with SARS-CoV-2, as well as in the general population.
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