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Covid-19 and Kidney Transplantation

Patient Number (%) n= 36
Sex, mabe, n % 26 (72
_Age in years, median [range] B0 [32-77]
Race, African-American, % 14 (39)
Ethnicity, Hispanic % 15 [42)
Type of renal transplant, deceased 27 (75]
donor, %
Anti-thymocyte globulin induction, % | 15 [42)
Malntenance Immunosuppression, %
Tacralimus 34 (97)
Mycophenolate 2gfday 11 (31)
Mycophenolate 1 gfday 16 (44)
Mycophenolate < 1 gfday 4(11)
Prednisone 34 (94]
Causes of renal disease, %
Diabetic nephropathy 19 (53]
Glomerulonephritis B(22)
Hypertensive nephroanglosclerosis 5 (14)
Cthers 3i8)
Comorbidities, %
Hypertenslon 34 (94
Diabetes mellitus 25 (69)
Heart disease Bi17)
Lung disease 4 {11}
Cancer 2 (B)
Smoking history, % 13 (36)
Influenza vaccination, % 21 (58]
Body mass index (median [range]]
 kg/m2 79,3 [21.2-43.8)
Use of Anglotensin-ll Receptor 8(22)
Blocker, %
Baseline Creatinine (median [range]) 1.4[0.8-63]

dl
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Kidney transplant recipients have
increased mortality with COVID-19

* |nitial mortality in our kidney transplant
recipient was 28% at 3 weeks

Outcomes at a median of 21 days (range, 14-28) — no. ftotal no. [36)

— Death 10/3& (28)

Intubation 11728 (39)
Death after intubation 7/11 [64)
Renal replacement therapy B/215 (21
Remained hospitalized 12728 (43)
Discharged from hospita 10/28 (3&)

Akalin, Azzi et al. N Engl J Med. 2020 ;382(25):2475-2477



COVID-19 INFECTION IN KIDNEY TRANSPLANT RECIPIENTS AT THE

EPICENTER OF PANDEMICS
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Overall mortality
20.5%
Mortality in hospitalized
patients
37.8%

Older age, receipt of
deceased-donor
transplant, lack of
influenza vaccination in
the previous year and
higher serum IL-6
levels were associated
with mortality

The prevalence of
SARS-CoV-2 infection
was 23.4% in the 975

patients tested by

either RT-PCR or
SARS-CoV-2 IgG
Older patients and
patients with higher
serum creatinine levels
were more likely

diagnosed by RT-PCR
compared to SARS-
CoV-2 1gG

CONCLUSION:

42% of kidney transplant recipients were
SARS CoV-2 1gG positive without

Azzi et al, 2020
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g{mfcant symptoms and 80% of kidney
ients developed an antlbo%re%ponse
after confirmed diagnosis by




1.475 adult kidney transplant 132 patients tested positive for
recipients followed at Montefiore -— COVID-19 with RT-PCR

Transplant Center

7/

N\

21 followed as outpatient

111 hospitalized

7 \

32 admittedtoan
outside hospital

79 admitted to
Montefiore
912 screened for SARS-CoV-2 IgG antibody Medical Center
69 had a prior COVID-19 246 tested 97 tested
diagnosis with RT-PCR=-positive NEGATIVE POSITIVE

/

55 tested POSITIVE
(80%)

|

7 were retested and
remained POSITIVE

\ |

14 tested NEGATIVE

11 patients were retested

X P

4 were retested and 9 remained POSITIVE
remained NEGATIVE

2 became NEGATIVE

Azzi et al. Kidney Int. 2020 Dec;98(6):1559-1567




SARS-CoV-2 RT-PCR positive
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Table 1] Clinical characteristics of patients by type of COVID-19 diagnosis and mortality

COVID-19 diagnosis Mortality
SARS-CoV-2 IgG
Tetal patients COVID-19 AT-PCR- an 3 Survivars  Monsuerdvers
Charscteristics N = 229) pasitive (N = 132 N = 497] value [N = 182) N =47 P value
ey 064
Male 141 {&2) 82 (63 59 (61) 113 (&2 28 (60 075
Fermnale B8 (38) 5038 EENEL &9 [38) 19 (40
Ao, yr 59 (4958 615 [51-71] 57 [46-5] 53 [46-66] 70 [58-74]
Race [.K =
Hispanic 125 [45) 74 (568) £1 (53 T4 (5] 51 (51
African American 74 (132) 41 (11 13 {14) 41 31 13 {34
Cithes 20 (13) 17 (13) (ERRES 17 [13) 13019
Type of transplarit ouo3e
Dieteased danar 145 (73] 101 {77 &4 (66 124 (53] 41 (A%
Liviney doros &1 (27 28 {21 23 (34 56 [31) 5011
Tirre sltesr 582 [25.4-127 4] GO [20-128.5] STT[FAT-1246] 09 SI7OI-10AT 652 [163-134.9)  OuD
traniplantation, ma
Transplantation at <& ma 1307 2% 48 0.49 10 (5 3105 021
Transplantation at <12 mo 18 (9 1 TR 097 137 511} 043
Eticdogy of ESAD 05
Drigbetes melitus 104G {47) 7255 4 (35 73 (401 33 (M0 L0065
Hypertendion & (23] 21 (18] (35 45 [F5) 4 9}
Galomerulonephritis 52 (1% RN 2 (30 44 [14) BN
Polycystic kidney disease o {4 iih 7 {5 84 12
Drhers 1215 BB 48 11 (8 12
Body mass ndex, kiim’ 285 [24.2-324] 287 [23.7-325] 8.1 [24.7-326] 076 M3 [42-323) 290 [337-343] 055
History of smoking 81 (15) 48 17 11 (14) 68 4 [15) 17 (36) g
Influenza waccination 191 (&) 1032 {88) 81 {54 B0 & 162 (53] 3 (68
Comorbidities
Hypeeetensinn 224 (98) 128 (58 25 (950 047 174 (58] 46 (98) 083
Driabetes it 140 (61) B9 {68 51 {53 0019 nod (5H) 6 (TN 0016
Hearl diseais &0 [17) 28 {21 239 .06 38 [21) i1 23 072
Luing divesie 167 118 £ {5 LT 10 [8) & 117 WTiTE
Cancer 23 (10) 12 {5 1 i) 055 18 (1) £ {11) 089
Angiclensin- converting &0 {26) 13 {3%5) 7 28 LB 47 [38) 13 (28) 01
BrEyTe i
ﬂ-rangimmﬁn L i
biocker uie
SLatin use 141 {63) B4 {64 29 161 110 [62) 103 (&) 086
Baseline senum creatinine, 14 0=1.7] 1.4 [1.0-1.8 12 [10-1.5 1.3 [Lo-18  1502-18] 0032
gl
Bl Ty 073
& B4 (18] 47 (37 37 (3% 64 [35) 20 (43 hT
B &4 (30) 28017 TLE: 15 [0 8 (1%
AB i {3) ERE!] 243 4 (3 1 4
£ 00 {40) 49 (38 41 (43 4 [42] 16 (34)

Azzi et al. Kidney Int. 2020 Dec;98(6):1559-1567



Table 2| Laboratory values and inflammatory markers on admission of the patients admitted to Montefiore Medical Center

Laboratory values and inflammatory
markers on admission

Total patients (N = 79)

Survivors (N = 51)

MNonsurvivors (N = 28)

P value

Hemoglobin, g/dl
WBC count, k/ul
WEBC count <4 k/ul
Lymphocytes, k/ul
Lymphocyte count <1 k/pl
Platelets, k/ul
Platelets count <150 k/pl
CD3 cell count, cells/ul
CD3 count <706 cells/ul
CD4 cell count, cells/pl
CD4 count <344 cells/ul
CD8 cell count, cells/pl
CD8 count <104 cells/ul
CRP, mg/dl
CRP =10 mg/dl
Procalcitonin, ng/mil
Procalcitonin =02 ng/ml
Ferritin, ng/ml
Ferritin =900 ng/mil
D-dimer, pg/mil
D-dimer =0.5 pg/mil
D-dimer =3 pg/ml
IL-6, pg/mi
IL-6 =60 pg/mil
LDH, uA
LDOH =15 times upper limit of normal
Creatine kinase, U/l
Creatine kinase =200 U/l
Fibrinogen, mg/dl
Fibrinogen =500 mg/dl
Pro-BNP, pg/mi
Pro-BNP =900 pg/ml
Serum creatinine, mg/dl

12.1 [10.6-132]
6.2 [4.4-8.0]
12 (15)
0.6 [0.4-0.8]
67 (85)
178 [132-240]
30 (38)
319 [205-552]
54 (68)
147 [88-304]
52 (66)
126 [83-272]
22 (28)
9.9 [4.9-162]
38 (48)
0.3 [0.1-1.7]
41 (52)
1345 [681-2397]
50 (63)
1.7 [0.8-3.3]
66 (84)

20 (25)
54 [25-154]
32 (41)
356 [274-414]
53 (67)
103 [56-204]
19 (24)

605.5 [504.5-728.5]

49 (62)
1785 [740-4987]
43 (54)

2.2 [1.5-3.0]

12.2 [10.6-13.3]
5.8 [4.1-7.7]
11 (22)

0.6 [0.4-0.8]
42 (82)

189 [132-241]
18 (35)
390 [226.5-574]
33 (65)

178 [117-305]
31 (61)
147 [87.5-263]
13 (26)

7.2 [46-14.8]
23 (45)

0.2 [0.1-1.6]
22 (43)
1516 [713-3179]
35 (69)

1.8 [0.7-3.5]
42 (82)

15 (29)

47 [26-98]
15 (29)

350 [271-406]
33 (65)

91 [55-143]
8 (16)

606 [511-754]
33 (65)
1278 [450-3234]
24 (47)

1.9 [1.3-3.0]

118 [11.1-13]
6.4 [5.4-8.1]
1 (4)
0.7 [0.4-0.8]
25 (89)
162 [118.5-2055]
12 (43)
243 [158-529]
21 (75)
120 [74-252]
21 (75)
123 [71-272]
9 (32)
113 [5.7-18.1]
15 (54)

0.4 [0.2-2.9]
19 (68)
1029 [629-1939]
15 (54)

1.7 [1.1-2.2]
24 (86)

5 (18)

101 [22-335]
17 (61)

364 [286.5-433]
20 (71)

140 [68-362]
11 (39)

605 [459-666]
16 (57)
2380 [1152-9342]
29 (68)

23 [1.7-2.9]

0.94
0.23

0.96

0.22

0.12

0.085

0.4

0.25

0.065 _
0.16

0.99

0.036 _

0.42
0.095
0.46

0031 <

0.33

Every 10 unit increase in serum IL-6 levels was associated with a 3.6% increase in

the odds of death [OR 1.036, 95% Cl 1.008-1.065, p=0.01]



Most peak inflammatory markers were higher
In non-survivors

Table 3| Peak values of laboratory values and inflammatory markers of the patients during hospitalization

Peak laboratory values and inflammatory markers Total patients (N = 79) Survivors (N = 51) Nonsurvivors (N = 28) P value

Lowest hemoglobin, g/dl 10.2 [8.2-11.9] 9.9 [8.2-11.8] 109 [7.9-11.9] 0.19
Lowest WBC count, k/pl 4.7 [3.6-6.2] 4.6 [3.0-5.9] 5.8 [4.1-64] 0.052
Lowest lymphocyte count, k/pl 0.4 [0.3-0.6] 0.5 [0.3-0.6] 0.3 [0.2-0.4] 0.021
Lowest platelet count, k/ul 154 [111-214] 170 [124-222] 135 [102-170] 0.045
Highest CRP, mg/dl 16.2 [10.2-27.8] 14.3 [5.9-25.6] 228 [174-31.9] 0.0032
Highest procalcitonin, ng/ml 0.6 [0.1-2.7] 0.3 [0.1-1.7] 1.9 [0.4-3.9] 0.006
Highest ferritin, ng/ml 1908 [936-4489] 2079 [1057-4489] 1568 [675.5-5493] 0.59
Highest D-dimer, ug/ml 3.5 [1.4-8.7] 3.3 [1.0-5.2] 44 [23-16.2] 0.06
Highest IL-6, pg/ml 64 [32-208] 48 [28-98] 182 [83-498] 0.0004
Highest LDH, U/l 448 [337-683] 389 [303-578] 612 [446-868] 0.0017
Highest creatine kinase, U/| 138 [69-318] 105.5 [64.5-182.5] 194 [107-481] 0.022

Azzi et al. Kidney Int. 2020 Dec;98(6):1559-1567



COVID-19 is associated with increased
morbidity in kidney transplant patients

Table 4| Clinical outcomes of the hospitalized patients

Total
patients Survivors Nonsurvivors P

Clinical outcomes (N=79) (N=51) (N = 28) value
Intubation 28 (35) 5 (10) 23 (82) <0.001
Acute kidney injury 18 (23) 9 (18) 9 (32) 0.15

requiring renal

replacement therapy
Bacteremia 7 (9) 4 (8) 3 (6) 0.67
Urinary tract infection 9(11) 5 (10) 4 (14) 0.55
Bacterial pneumonia 4 (5) 0 (0) 4 (14) 0.014
Fungal infection 4 (5) 1(2) 3(11) 0.12
Cytomegalovirus viremia 12.[15) 8 (16) 4 (1 ] 0.87
Deep venous thrombosis 10 (13) 6 (12) 4 (14 0.75
Cerebrovascular accident 3 (4) 1.42) 2 {F) 0.29

Data are n (%) unless otherwise noted.

Azzi et al. Kidney Int. 2020 Dec;98(6):1559-1567



COVID-192 and kidney transplantation: Results from the
TANGO International Transplant Consortium

144 hospitalized kidney

transplant recipients with COVID- AN et S —
19 at 12 transplant CenterS in the Varisble ral:ln.i'il'ft'#{ll P sl ral:iﬂﬂ'ﬁﬁﬂl:l value
. Ape 1.07§1.03-1.11) <001 107 [1,02-0.14) DE2
US, Italy and Spain L fref
] 288 1,255 070) it kb
65% were male with a mean age Diarrhea 0.38 [0.17-0.67) 017 = -
of 60 (+12) years, 40% Hispanic 7= st o '
ERpIraiory rate, Orea =Pl
and 25% African-American <20 1 et 1 iref)
. .. . &2 738 [2.568-26.18) <001 6,66 (1.563-41.98) D17
Acute kidney injury occurred in Lactate dehydrogenase, WL
52% £ 325 1 {ref] 1 iref)
o 348 (1.62-783) 002 2. 1{0.8-10.11) 114
Respiratory failure requiring S | 1,01 {1-1.01) 03 110 04
. . . rocalcitanin ngfm
intubation in 29% 0.5 1 et
. . +0.5 3,04 [1.37-4,89) 007
Mortallty Was 32% durlng a Asgrartate 1.02 {1.0:1-1.044) 04T

Iramiaminase, LML
eGFR 097 (0.95-0.949) J002 09 {0.%3-099) B P

median follow-up period of 52
days (IQR: 16-66 days)

Am J Transplant. 2020 Nov;20(11):3140-3148



COVID-19 and Solid Organ Transplantation:
A Review Article
T'"-".'.:'"-'-’ MD,' Rachel Bartash, MD.* Joseph Scalea, MD,” Pablo Loarte-Campos, MD,

irnd Enver Akalin, MO, FAST. FASH

Article/Country Patient number Patient’s characteristics and comorbidities Clinical Outcomes

Lubetzky et al 54 patients Sex: Male 38/54 (70%)

Cornell

Mehta et al
NYU

Husain et al
Columbia

Mohan et al
Columbia

Nair et al
Northwell

Median age: 57 IQR (29-83)

Race: Caucasian 17/54 (31%), Hispanic 17/54 (31%),
Black 13/54 (24%), Asian 6/54 (11%), Middle Eastern
1/54 (2%)

Hypertension 50/54 (90%)

Diabetes mellitus 16/54 (30%)

Heart disease 19/54 (35%)

Lung disease 8/54 (15%)

Sex: Male 22/34 (65%)

Median age: 59 IQR (52.5-63.8)

Race: Black 15/34 (44%), Hispanic 8/34 (24%), White
7/34 (21%), Asian 2/34 (7%)

Sex: Male 30/41 (73%)
Median age: 49 IQR (41-63)
Hypertension 23/41 (56%)
Diabetes mellitus: 37/41 (90%)
Obesity: 12/41 (29%)

Sex: Male 10/15 (66%)
Median age: 51 1QR (28-72)

Sex: Male 6/10 (60%)

Median age: 57 IQR (47-67)

Race: Caucasian 6/10 (60%), Black 4/10 (40%)
Hypertension 10/10 (100%)

Diabetes mellitus 8/10 (80%)

Heart disease 2/10 (20%)

Mortality 7/54 (13%)
Hospitalized 39/54 (72%)
ICU stay 11/54 (20%)

AKI 21/54 (39%)

Graft loss 6/54 (11%)
Discharged 30/39 (77%)

Mortality 6/44 (14%)
Hospitalized 34/44 (77%)
ICU stay 13/34 (39%)

AKI 18/34 (53%)
Discharged 27/34 (79%)

Hospitalized 13/41 (32%)

Mortality 2/15 (13%)
Hospitalized 15/15 (100%)
Intubation 4/15 (27%)

AKI 6/15 (40%)

RRT 2/15 (13%)
Discharged 8/15 (53%)

Mortality 3/10 (30%)
Hospitalized 10/10 (100%)
ICU stay 5/10 (50%)

AKI 3/10 (30%)
Discharged 7/10 (70%)



Pate=t Precicionrs of
Abcie ' country nernber Pabest’s charactenstics and comordidibes Cwnical ovtcomes mortalry

Mortality in
Europe
during first
wave of the
pandemic
mirrored that
of USA

Older age and
elevated
inflammatory
markers were most
common risk factors
for mortality

Azzi et al. Transplantation 2021;105: 37-55



Estimating the infection-fatality risk of SARS-CoV-2 in
New York City during the spring 2020 pandemic wave:
a model-based analysis

Waon Yang, Sewlinan Banduba, Mory Hupnh, Sharon K Geeene, Geetichen Van W, Wienhwi L, Hiv Tai Chan, Emadly MecGibbon, Alice Yeung,

Dawny CHusony, Anrae Froe, Jeflery Shaman

Summary
Rack grnund: Az the COVID-1D |'u1'|drr|1ir continues to unfold, the infection-fatabity msk (ie, nsk of death among all

infected individuals including those with asymptomatic and mild infections) k= crucial for gauging the burden of
death due to COVID-19 in the coming months or years. Here, we estimate the infection-fatality risk of severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) in New York City, NY, USA, the first epidemic centre in the USA,
where the infection-fatality risk remains unclear.

Methads In this model-based analysis, we developed a meta-pepulation network model-inference system lo estimate
the underlying SARS-CoV-2 infection rate in New York City during the 2020 spring pandemic wave using available
case, mortality, and mobility data, Based on these estimates, we further estimated the infection-fatality risk for all ages
overall and For five age groups (<25, 25-44, 45-64, 65-74, and =75 vears) separately, during the period March 1 1o
Jurwe &, 2020 (i, before the city began a phased reopening).

Findings During the period March 1 to June 6, 2020, 205639 people had a laboratory-confirmed infection with
SARS-CoV-2 and 21447 confirmed and probalde COVID-19%related deaths ocourred among residents of New York
City, We estimated an overall infection-fatality risk of 1- 3996 (95% credilde interval 1-04-1-77) in Bew York City, Our
estimatled infttlin-n-fal.:l:il}' risk For the two aldest age groups |:E5-—T-"4 and =75 PEATE) was miuch hi!d'ﬂ."]’ than the
vounger age groups, with a cumulative estimated infection-fatality risk of 0. 116% [0.0720-0. 148) for those aged
25— years and 09399 (0. 729-1. 1% for those aged 45-64 years versus 4 - 879 (3- 37-6- 89 for those aged 65-74 years
and 14-2% [10-2-18-1) for those aged 75 years and obder, In particular, weekly infection-fatality risk was estimated to
bz as high as 6-723% (5- 52-58- 01) for those aged 6574 years and 19 1% (14-7-21-9) for those aged 73 years and older.,

Interpretation Our results are based on more complete ascertaimment of COVID-19-related deaths in New York City
than other places and thus probably reflect the true higher burden of death due to COWID-19 than thal previeusly
reporied elsewhere. Given the kigh infection-fatality risk of SARS-CoV-2, povernments must account for and closely
monitor the infection rate and population health outcomes and enact prompt pulblic health responses accordingly as
the COVID-19 p.:l:mirmil: unfnlds.
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Take
Home
Messages

Mortality is high in kidney transplant
recipients with COVID-19 especially
for hospitalized patients

Patients with older age and elevated
inflammatory markers are associated
with mortality

Older patients with additional
comorbidities such as cardiovascular
disease, transplantation could be
deferred at the peak of pandemics




