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[ Abstract ] Objective To investigate the epidemiological characteristics of SARS-CoV-2 pneumonia in kidney
transplant recipients and analyze the risk and protective factors of severe/critical infection with SARS-CoV-2. Methods
Clinical data of 468 kidney transplant recipients infected with SARS-CoV-2 were retrospectively analyzed. According to
the severity of infection, they were divided into mild SARS-CoV-2 infection recipients (n=439) and SARS-CoV-2

pneumonia group (n=29). Among the 439 mild SARS-CoV-2 infection recipients, 87 recipients who were randomly
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matched with their counterparts in the SARS-CoV-2 pneumonia group according to sex, age and transplantation time at a
ratio of 3 : 1 were allocated into the mild SARS-CoV-2 infection group. Twenty-nine recipients in the SARS-CoV-2
pneumonia group were divided into the moderate SARS-CoV-2 pneumonia group (n=21) and severe/critical SARS-CoV-2
pneumonia group (n=8). Baseline data of all recipients were collected. The risk and protective factors of SARS-CoV-2
infection in kidney transplant recipients were identified. Results The proportion of recipients complicated with 2-3 types
of complications in the SARS-CoV-2 pneumonia group was higher than that in the mild SARS-CoV-2 infection group, and
the proportion of recipients treated with tacrolimus(Tac)+mizoribine+glucocorticoid immunosuppression regimen in the
SARS-CoV-2 pneumonia group was lower than that in the mild SARS-CoV-2 infection group, and significant differences
were observed (both P<0.05). In 29 kidney transplant recipients with SARS-CoV-2 pneumonia in the SARS-CoV-2
pneumonia group, white blood cells, the absolute values of lymphocytes, eosinophils, total T cells, CD4'T cells and CD8'T
cells, and serum uric acid levels were significantly lower, whereas ferritin levels were significantly higher than the values
prior to SARS-CoV-2 pneumonia, and significant differences were observed (all P<0.05). Compared with the moderate
SARS-CoV-2 pneumonia group, the proportion of recipients with hypoxemia was higher, the proportion of recipients
treated with Tac/ciclosporin (CsA)+mycophenolate mofetil+glucocorticoid immunosuppression regimen was higher, and
the proportion of recipients administered with 2-3 doses of SARS-CoV-2 vaccine was lower in the severe/critical SARS-
CoV-2 pneumonia group, and significant differences were observed (all P<0.05). Conclusions More complications and
immunosuppression regimen containing mycophenolate mofetil are the risk factor for SARS-CoV-2 infection in kidney
transplant recipients. Vaccination with SARS-CoV-2 vaccine and immunosuppression regimen containing mizoribine are
probably the protective factors for lowering the risk of SARS-CoV-2 infection. The levels of inflammatory cytokines are
associated with the severity of SARS-CoV-2 pneumonia.

[ Key words ] SARS-CoV-2 pneumonia; Kidney transplantation; White blood cell; Lymphocyte; Ursodeoxycholic

acid; Mizoribine; Mycophenolate mofetil; Sirolimus; Inflammatory cytokine; Hypoxemia
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Table1 Comparison of general data between recipients of two groups
A BRI R R (n=87)  HiEMIRA (n=29) Yz PlE
ARHTAE L2 (%) ] 0.59  0.440
gh 66 (76) 24 (83)
s 21 (24) 5(17)
BIAERIR [ (%) ] 8.90  0.030
x 24 (28) 5(17)
1 37 (43) 9 (31)
2~3Fh 26 (30) 15 (52)
BRI % [n (%) ]
Tac+2; Iy BRIR-HWE B TR 35 (40) 17 (59) 2.97  0.130
Tac+BRME ST F2-HHl K B R 40 (46) 5(17) 7.56  0.008
Tac+#2 R TR+ 74 % 5w 3(3) 2(7) 0.07  0.790
TacHBKIR T B+ P4 2 5] 3(3) 2(7) 0.07  0.790
VG2 B ] +Hpk e vy 1(1) 1(3) 0  1.000
PR+ B R R 5(6) 2(7) 0  1.000
SRR R IR S [ (% ) ] 44 (51) 12 (41) 074  0.520
SR AE 2 S IHRR IR IS ] (M ( Py, Pys) » d] 0(0, 6.5) 0(0, 12.0) -1.06  0.290
PERHER[n (%) ]
0~ 1%t 31 (36) 13 (45) 0.86  0.350
2~34f 56 (64) 16 (55) 0 1.000
E: OGIHIEEFERIRGG . I SR Z DK RERE A CME | G g sk e e FEAdL e
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Table 2 Changes of indicators of kidney transplant recipients before and after SARS-CoV-2 pneumonia
ARt KIHT (n=29) Kl (n=29) HZA8 PfH
FI4M (X5, x10°L) 77423 5.7+2.4 3.236 0.002
WREAMELEATE[M (Pys, Prs) , x10°/L] 22 (1.6, 2.9) 0.7 (0.4, 1.1) —5.669 <0.001
IR R AL XHE[M (Pys, Prs) , x10°/L)] 0.05 (0.03, 0.08) 0 (0, 0.01) -5.503 <0.001
RTAMLIXHAIM (P, Prs) , /uL] 1406 (967, 1934 ) 391 (245, 569) —5.858 <0.001
CD4' THNIBLXHE[M ( Py, Pyy) , /ul] 737 (373, 1063) 160 (94, 291) —5.651 <0.001
CDS THNMIAEXIE[M ( Pys, Pys) 5 /ul] 577 (432, 905) 229 (160, 276) —5.036 <0.001
BREEIM (P, Pys) , pg/L] 208 (121, 228) 609 (474, 961) —4.871 <0.001
Scr[M (P, Py5) , pmol/L] 109 (86, 144) 125 (92, 184) ~1.151 0.250
MLJRAR ( X+s, pmol/L) 34064 291+87 2.432 0.018
eGFR[M ( P,, P,;) , mL/min] 55 (38, 79) 47 (34, 79) 0.250 0.460
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Table3 Comparison of indicators of recipients between the moderate and the severe/critical SARS-CoV-2 pneumonia group

A M2 (n=21) EARfEERIA (n=8) 1IHZiE PlE
B (%) ] 14 (67) 8 (8/8) 1.93 0.16
WEERER [ (%) ] 16 (76) 6 (3/4) 0 1.00
REUMIE (%) ] 0 7(7/8) 19.70 <0.01
THALTEREIR[n (%) ] 4(19) 2(1/4) 0 1.00
TR B R (I [M (P, Prs) , d 10 (8, 13) 10 (8, 15) -0.47 0.64
i e M R R [ (%) ]
Tac/CsA+%z W R g+ B TR 11 (52) 8 (8/8) 9.19 0.01
TacHBKIR ST B B BT R 5(24) 0 0.94 0.33
Tac+27 B T+ P4 2 52 ] 2 (10) 0 0.01 0.93
TacHBKIK N7 B2+ P4 2 B ) 2(10) 0 0.01 0.93
VPG 2 B ] K N7 TE M R R R 1(5) 0 0 1.00
Tac+P4 % 54w+ Bz TR 0 0 0 1.00
RS AR (%) ] 10 (48) 2(1/4) 0.47 0.49
PERTHER[n (%) ] 8.51 <0.01
0~ 14f 7(33) 6 (3/4)
2~34%F 14 (67) 2 (1/4)
H4B[M (P, Pys) , x10°/L] 8(7,9) 7(5,9) -1.22 0.22
WRELANMLEXHEIM (P, Pys) , x10%/L] 22 (1.7, 2.9) 2.1 (0.9, 3.2) -0.51 0.61
TN SHE[M (P, Pys) , /uL] 1426 (1093, 2100) 994 (620, 1628) ~1.46 0.15
CD4 THIIZERHE[M (Pos, Prs) 5 /uL] 822 (453, 1107) 404 (283, 857) -1.67 0.09
CDS THMILEXHE[M (Pys, Prs) , /uL] 618 (467, 992) 513 (304, 567) -1.78 0.07
BREAM (P, Pry) , ng/L] 179 (110, 240) 220 (108, 266) -0.27 0.79
C-IWFEH[ M (P, Prs) , mg/L] 18 (15, 51) 23 (8, 41) -0.54 0.59
FEESRIE[ M (P, Prs) , ng/L] 4(4,5) 5(4, 11) -0.98 0.33
LTI M (P, Pos) , mm/h] 52 (25, 63) 58 (35, 76) -0.88 0.33
IL-6 [ M (P,, P,;) , ng/L] 33 (23, 45) 3.8 (23, 6.2) -0.32 0.75
D-ZZK[ M (P, Prs) , mg/L] 0.30 (0.23, 0.54) 0.41 (0.27, 0.64) -1.12 0.26
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