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Coronavirus disease 2019 (COVID-19) has been a pandemic worldwide. The data

about COVID-19 in renal transplant recipient are deficiency. Herein, we report two

China COVID-19 cases in renal transplant recipients. Both cases were discharged following
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SARS-CoV-2 is a new recognized highly contagious coronavirus
which has caused a global pandemic named coronavirus disease
2019 (COVID-19).%? Previous studies have reported the clinical
characters and treatment strategies of COVID-19.2° However, the
data about COVID-19 in renal transplant recipients are deficiency.
Renal transplant recipients are immunocompromised due to the use
of immunosuppressant. Herein, we report the clinical feature and
management of two COVID-19 cases in renal transplant recipients.

1 | CASE1

A 48-year-old man was admitted on February 10 with the chief com-
plaint of intermittent fever for 13 days with a peak temperature of
37.5°C, accompany by chest tightness asthenia without coughing.
On February 6, a nasopharyngeal swabs specimen was obtained and
sent for detection of SARS-CoV-2 nucleic acid; this was reported
back within 24 hours as positive. At the same day, a pulmonary com-
puted tomography (CT) scan showed pulmonary inflammation. Local
protocol for COVID-19 was activated, and the patient was diagnosed
with COVID-19 and isolated immediately.

This patient received a renal transplantation in 2009 and

was taking oral immunosuppressants consisting of tacrolimus,

a treatment regimen including discontinued immunosuppressant and low-dose meth-
ylprednisolone-based therapy. There were no signs of rejection during the treatment.
These successfully treated cases can provide helpful information about the manage-

ment of COVID-19 in renal transplant recipients.

COVID-19, immunosuppressant, methylprednisolone, renal transplant recipient, SARS-CoV-2

mycophenolate mofetil, and prednisone with stable allograft func-
tion. From February 6, he had discontinued the immunosuppressant
use, taking his doctor's advice.

The physical examination on admission revealed a body peak
temperature of 39°C, pulse of 95 beats per minute, respiratory rate
of 20 breaths per minute, blood pressure of 140/86 mm Hg, and
oxygen saturation below 93%. Laboratory results demonstrated
a normal leukocyte count (4.5 x 10%/L), a normal percentage and
count of lymphocyte (24.8% 1.12 x 109/L), C-reactive protein
(CRP) elevation (49.68 mg/L), and a slightly increased level of pro-
calcitonin (PCT) (0.07 ug/L). Renal function was stable (creatinine
1.27 mg/dL cystatin C 1.48 mg/L), and pulmonary CT on February
13 reported the two lungs showed flocculent density increasing
shadow and ground glass-like change, with two lower lungs as the
focus (Figure 1).

The patient had a peak fever of T39°C on admission with dys-
pnea. Low-dose methylprednisolone (40 mg gd) was given with
symptomatic supportive treatment. The patient's symptoms were
improved gradually. SARS-CoV-2 nucleic acid test was negative
for consecutive three times, and CT scan on February 28 showed
that bilateral lung lesions were absorbed more obviously than be-
fore (Figure 1). The patient took the resumption of mycophenolate

mofetil tacrolimus and discharged on March 3.
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FIGURE 1 Comparison of CT of case 1 on February 13 and 28

2 | CASE2

A 65-year-old woman was admitted on February 8 with the chief
complaint of intermittent fever for 9 days with a peak temperature
of 39°C, accompany by cough expectoration and chest distress
muscle ache weakness for 4 days. A SARS-CoV-2 nucleic acids test
was performed and confirmed positive 5 days prior to hospitaliza-
tion. She was diagnosed with COVID-19 and isolated immediately
with the administration of arbibol and moxifloxacin, but it was not
effective.

She received renal transplantation on 2011 and was taking oral
immunosuppressants consisting of tacrolimus, prednisone, and
mycophenolate mofetil after surgery. The allograft function was
stable. She stopped the immunosuppressants and only reserved
prednisone in the guidance of the doctor on the second day onset
of illness.

Physical evaluation showed that body temperature was 37.3°C,
respiratory rate was 22 breaths per minute, oxygen saturation was
only 83% in ambient air and could reach above 93% with oxygen
therapy supplied at 3-5 L/min. Laboratory results on hospital day 2
revealed a normal leukocyte count (4.7 x 10%/L), a reduced lympho-
cyte count (0.72 x 10?/L), a low percentage of lymphocytes (15.3%),
and a normal thrombocyte and hemoglobin. The level of CRP ele-
vated significantly (40.14 mg/L). Serum creatinine was 0.63 mg/dL,
and cystatin C was 1.05 mg/L. The level of plasma albumin slightly
decreased (32.9 g/L) with negative proteinuria.

The patient was given high-flow nasal oxygen therapy (HFNT)
at 40 L/min immediately after admission. On second day in hospi-

tal, the patient's condition was deteriorating accompanied by chest

tightness more obvious after exercise. Non-invasive ventilator (NIV)
was administered at 50% oxygen concentration and oxygen flow
40 L/min. Low-dose methylprednisolone (40 mg qd) and human
immunoglobulin for intravenous injection (IVIG) (5 g qd) were given
with symptomatic supportive treatment. The symptoms of the pa-
tient were alleviated gradually. NIV was switched to HFNT and at
last to nasal cannula oxygen therapy till discharge. IgG (164.91) and
1gM (294.78) of SARS-CoV-2 were positive on March 09. The nu-
cleic acids tests had been intermittent positive until March 14. From
March 16, the tests were consecutive twice negative. The patient
was cured (Figure 2) and discharged on March 20 without signs of

rejection during the hospital period.

3 | DISCUSSION

Coronavirus disease 201 has been a global pandemic with nearly
two million population infected. Not only anti-infection therapy
but also adjustment of immunosuppressant should be the key
point in deal with allograft recipients with COVID-19. But there
is little experience in coronavirus infection. In severe pneumonia
caused by CMV or Pneumocystis carinii as an opportunistic in-
fection, discontinuing the immunosuppressants timely is the key
role in renal transplant recipients. Cases of coronavirus infection
in renal transplant recipients were rarely reported before. A re-
cent research reveals that in liver transplant recipients, COVID-19
does not seem to cause more severe conditions.® However, both
cases we reported had dyspnea and high fever. We observed the

rapid deterioration of illness in the second case. Discontinuation
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CovVID-19 COVID-19

pulmonary CT:virus pulmonary CT RT-PCR(-) RT-PCR(-) COVID-19
pneumonia RT-PCR(-), pulmonary
COVID-19 RT-PCR(+) CT: pneumonia cured
Hospital day onset of illness
Fever(°C) 375
chest tightness
asthenia
dyspnea
methylprednisolone 40mg iv qd from Feb.12 to 23
oral prednisone 5mg qd initial 20mg qd tapered to 15mg qd
MMF discontinued Resumption
total leukocytes(1079/L) 4.5 8.5 138 16 131
percentage of lymphocyte (%) 24.8 158 114 8.6 21.2
total lymphocytes(10/9/L) 112 1.34 1.58 1.37 2.78
Plt (1079/L) 128 208 306 315 241
CRP (mg/L) 49.68 1476 2.09 0.67 0.31
PCT(ug/L) 0.07 0.01 0.04
Cystatin C(mg/L) 148 1.46 1.34 1.46
Scr (mg/dl) 112.5 91.5 84.7 85.1
albumin (g/L) 31.2 304 337
ALT (U/L) 741 97.3 54.4 50.6
AST (U/L) 30.3 28.2 153 217
LDH (U/L) 198.9 187.7 205.9 1737
Glucose (mmol/L) 4.74 4.93 4.7 4.2
PT (s) 12,57 1154
Jan.28 Feb.06 | Feb.10 | Feb.11 [ Feb.12 | Feb.13 | Fep.1s| Feb.17 | Fen.21 | Fen.23| Feb2a | Feb.27| Fep2s| wmar03

FIGURE 2 Symptoms, laboratory results and treatments of case 1 according to day of hospitalization
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FIGURE 3 Comparison of CT of case 2 on February 21 and March 9

of the immunosuppressants as soon as the diagnosis with COVID- observe the sign of rejection during the long duration. Zhong et al’
19 was taken in both cases. The duration of discontinuing immu- reported the emergence of rejection following the discontinua-

nosuppressants was respective 18 days and 22 days. We did not tion of immunosuppressant in a liver transplant recipient who was
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CoVID-19  COVID-19

pulmonary CoVID-19  pulmonary CT: COVID-19
pulmonary CT:virus pneumonia CT:virus RT-PCR(+) Pneumonia  RT-PCR(+) RT-PCR(-) RT-PCR(-)
onset of CovID-19 pneumonia
illlness RT-PCR(+) I discharged
hospitalization | dayr [ day2[ daya | days | days [ day1o [ daya1] day14 [ dayi6 [ dayis] day22 [ dayze [ days1 | dayss [ days7] dayss [ dayao | daya2
Fever(°C) 39 373 36.3 36.2 36.8 36.4 36.4 36.7 36.4 37 36.4 36.5
cough and expectoration
chest tightness, asthenia,
muscle soreness
dyspnea
methylprednisolone —
oral prednisone 5mg qd resumption of prednisone tapered from 25mg to 5mg per day
IG 5g qd
tacrolimus -
MMF
oxygen therapy HFNT NIV from Feb 10 to 17 | HFNT nasal cannula oxygen therapy from Feb 24
total leukocytes(10°9/L) 47 78 8 82 93 85
percentage of lymphocyte (%) 153 255 26.7 339 325 318
total lymphocytes(1079/L) 0.72 2 213 28 3.03 271
Plt (101 9/L) 171 236 228 183 160 168
CRP (mg/L) 40.14 082 046 125 211 2
Cystatin C(mg/L) 1.05 123 135 118 12 112
Scr (mg/dl) 0.63 0.67 0.75 071 633 60.7
albumin (g/L) 329 351 341 343 345 38 344
ALT (U/L) 11 17.2 265 241 181 212 16.6
AST (U/L) 235 36.3 28 175 181 19.2 154
a-HBDH(U/L) 2221 2148 179.8 150 1512 1372
LDH (U/L) 2563 2621 209 172 173 163.3
san31 | Feb1 [ Feb2-7 | Feb8 [ Feno[reb 10] Feb 12] Feb 13] Feb 17]Feb 18] Feb 21[ Feb 23[Feb 25| Feb 20] Mar 4 | Mar o Mar 14]Mar 15| Mar 16] Mar18 | war 20

FIGURE 4 Symptoms, laboratory results and treatments of case 2 according to day of hospitalization

diagnosed with COVID-19 several days after liver transplantation.
Nevertheless, the time was the highest risk of rejection period.
In the same report, maintenance of the immunosuppressants not
only delayed the elimination of virus but also leaded to severe
bone marrow suppression in another renal transplant recipient.
In consideration of high mortality of COVID-19 once it develops
into critical ill,® timely discontinuation of immunosuppressant to
reduce the risk of critical ill should be considered especially in re-
cipients with stable allograft function and low risk of rejection.
Even though corticosteroid use in COVID-19 has not a consensus

conclusion,”©

in our cases, daily methylprednisolone was admin-
istrated. The use of methylprednisolone played an important role
in suppressing inflammatory storms promoting lung inflammation
absorption and preventing pulmonary fibrosis. It also could prevent
rejection during the free of immunosuppressant period. It is very
important to have the proper dose of methylprednisolone to avoid
the side effect. During 2003, SARS coronavirus (SARS-CoV) pan-
demic period, some researchers administrated methylprednisolone
to cases of SARS.!*'® The dose of methylprednisolone generally
exceeded 2-3 mg/kg/d even 500-1000 mg per day. The contro-
versy about the dose and effect lasted for a long time. Considering
the inclusive evidence and urgent clinical demand, physicians from
the Chinese Thoracic Society have developed an expert consensus
statement on the use of corticosteroids in COVID-19.2 The dos-
age of methylprednisolone was suggested to be low to moderate
(<0.5-1 mg/kg per day methylprednisolone or equivalent). It was
much lower than before to balance the effect and side effect.

We notice that the count of lymphocyte on discharge was
2.5-4 times that at admission (Figure 3, Figure 4). It reflected the

importance of the immunity in the improvement of illness. It took
the second case nearly 50 days to eliminate virus. The count of lym-
phocyte of the second case was under the normal level at admission.
In renal transplant recipients, immunocompromise condition would

delay eliminating virus.

4 | SUMMARY

In conclusion, although only two COVID-19 cases in renal transplant
recipients were showed, it may give some experience for therapeu-
tic management. For renal transplant recipients with stable function
and low risk of rejection, it is beneficial to discontinue immuno-
suppressant onset of COVID-19. Low dose of methylprednisolone
through the process has a good balance between suppression of in-

flammation storm and side effect.
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