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ABSTRACT

Background: Basiliximab is used as an alternative to tacrolimus in patients with decreased renal function, However, studies on
basiliximab as a maintenance immunosuppressant, particularly in patients with lung transplantation, are limited. Therefore, here, we
investigated the efficacy and safety of basiliximab in patients with lung transplantation, Methods: Adult patients with acute kidney
injury (AKI) who received lung transplantation at a single general hospital between July 1, 2014 and June 30, 2018, were selected
and classified in tacrolimus and basiliximab groups. Both groups received a triple—drug regimen (tacrolimus, mycophenolate mofetil,
and steroids). However, tacrolimus was discontinued in the basiliximab group when AKI occurred, and two or more repeat
basiliximab doses were administered within 3 months after transplantation, The electronic medical records were analyzed
retrospectively. Results: Of the 85 patients who met the selection criteria, 61 and 24 were assigned to the tacrolimus and
basiliximab groups, respectively, Significant improvement in renal function was observed in the basiliximab group (p<0.001),
However, there were no differences in acute and chronic rejection rates in both the groups. No difference was observed in the
incidence rate of complications between the groups, except for chronic kidney disease, which showed higher incidence in the
basiliximab group (25.0% vs. 4.9%; p =0.013). Conclusions: We suggest the use of basiliximab as an immunosuppressant
alternative to tacrolimus in patients with acute renal failure after lung transplantation, Basiliximab demonstrated effectiveness as an
immunosuppressant and improved renal function, Therefore, basiliximab can be used in patients with decreased renal function,
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Tacrolimus group (n=61)

Basiliximab group (n=24)

Fig. 1. Flow diagram of patient selection.
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Table 1. Demographic and baseline characteristics of the study population (n=85)

Characteristics Tacrolimus group (n=61) Basiliximalb group (n=24) p value

Age, years, median (IQR) 55.0 (40.5-59.0) 58.0 (50.3-63.8) 0.031*
Male, n (%) 36 (59.0) 10 (41.7) 0.148t
Height, cm, mean  SD 164.6+7.4 1637 £8.4 0.634%
Weight, kg, median (IQR) 59.0 (51.5-68.5) 54.0 (48.25-70.0) 0.262*
BMI, kg/m?, mean +SD 21.9+40 21.8+4.5 0.9298
Types of LT, n (%) 0.489*

Double 60 (98.4) 23 (95.8)

Single 1 (1.4) 1 (4.2)
Indications of LT, n (%) 0.166

Idiopathic pulmonary fibrosis 36 (59.0) 13 (54.2)

Interstitial lung disease 9 (14.8) 4 (16.7)

Bronchiectasis 6 (9.8) 1 (4.2

Bronchiolitis obliterans 3 (4.9) 2 (8.3)

COPD 3 (4.9) 0 (0.0)

Pulmonary hypertension 1 (1.6) 4 (16.7)

Others 3 (4.9) 0 (0.0)
Underlying disease, n (%)

Osteoporosis 38 (62.3) 10 (41.7) 0.084f

Hypertension 18 (29.5) 9 (37.5) 0.476"

Diabetes mellitus without complication 12 (19.7) 4 (16.7) 1.000*

Dyslipidemia 4 (6.6) 2 (8.3) 1.000*

Cancer 0 (0.0) 1(1.2) 0.282%
Pulmonary function tests, median (IQR)

FVC, L 1.4 (1.1-1.9) 1.4 (1.0-1.7) 0.308*

FEV,, L 1.1 (0.8-1.5) 1.2 (0.9-1.4) 0.350*

FEV,/FVC, % 87.0 (75.0-92.0) 88.0 (81.0-95.0) 0.199*

FEF,s5 759, L/sec 2.2 (0.8-3.1) 1.8 (1.2-3.0) 0.408*
Renal function tests, median (IQR)

BUN, mg/dL 11.9 (9.8-15.6) 15.5 (11.6-21.0) 0.005*

SCr, mg/dL 0.6 (0.4-0.7) 0.5 (0.4-0.7) 0.368*
State immediately after LT, median (IQR)

ICU hospitalization, days 7 (412) 17 (6.25-26.25) 0.001*

Mechanical ventilation, days 5 (3-13) 15.5 (4.2-3¢) 0.005*
PRA, %, median (IQR)

Class 1 0.0 (0.0-4.0) 0.0 (0.0-18.0) 0.076*

Class 2 0.0 (0.0-20.0) 0.0 (0.0-17.0) 0.388*
Tacrolimus TDM, %, median (IQR)

Proportion of over-therapeutic level (>12 ng/mL) 6.4 (2.8-10.5) 5.0 (2.39.9) 0.327*

Proportion of under-therapeutic level (<8 ng/mL) 52 (2.1-9.1) 12.5 (3.8-36.3) 0.001*

§Student t-test

*Mann-Whitney U test

tPearson's chi-square test

*Fisher's exact test

BMI; Body mass index, BUN; Blood urea nitrogen, COPD; Chronic obstructive pulmonary disease, FEF,s 754; Forced expiratory flow between 25%
and 75%, FEV,; Forced expiratory volume in one second, FVC; Forced vital capacity, ICU; Intensive care unit, IQR; Interquartile range, LT; Lung
transplantation, PRA; panel ractive antibody, SCr; Serum creatinine, SD; Standard deviation, TDM; Therapeutic drug monitoring
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Table 2. Concomitant use of nephrotoxic drugs

Nephrotoxic drugs, n (%) Tacrolimus group (n=61) Basiliximab group (n=24) p value
Acyclovir 3 (4.9) 0 (0.0) 0.555*
Amikacin 7 (11.5) 12 (50.0) <0.0011
Liposomal amphotericin B 5 (8.2) 3 (12.9) 0.682
Amphotericin B 4 (6.6) 2 (8.3) 1.000*
Ceftazidime 5 (8.2) 8 (33.3) 0.007*
Celecoxib 1(1.) 0 (0.0) 1.000%
Colistin 22 (36.1) 17 (70.8) 0.004f
Furosemide 50 (82.0) 22 (91.7) 0.3341
Ganciclovir 47 (77.0) 24 (100.0) 0.008*
lbuprofen 15 (24.¢) 3 (12.9) 0.2191
lodixanol 9 (14.8) 5 (20.8) 0.525*
lohexol 16 (26.2) 11 (45.8) 0.0817
Ketorolac 1(1.¢) 0 (0.0) 1.000%
Metformin 18 (29.5) 2 (8.3) 0.038t
Naproxen 1 (1.6) 0 (0.0) 1.000%
Piperacilin/tazobactam 14 (23.0) 8 (33.3) 0.325"
Tobramycin 0 (0.0) 1 (4.2) 0.282%
Topiramate 1(1.4) 1 (4.2) 0.487%
Valganciclovir 57 (93.4) 16 (66.7) 0.003*
Vancomycin 12 (19.7) 14 (58.3) <0.0011

tPearson's chi-square test
*Fisher's exact test

3, U0 2 (27, 31.8%), FHSS FRSIA 2 I
(169, 18.8%) o2 ©skow, IS T3 Fis}
CKD< 7 - Bl A I1t(Table 1). # o] 2] & 714 2%
o] FHAAME F T3 gk 2pol 7} glith & H 75 A
A} FRIEF 2715 A T SCr RO T+ 27 F2] 8 =}
o7} il oy}, BUN2 tacrolimus o4 11.9 mg/dL (9.8-
15.6), basiliximab ol 4] 15.5 mg/dL (11.6-21.0)Z basiliximab
0] o8| B E=3ATHp=0.005)(Table 1).

0]2]l A% [CU YUY 71713 ventilator A7) basiliximab
oA FAHCE sl o A3tk Y717k tacrolimus
oA 79 (4-12), basiliximab T4 172(6.25-26.25)2 L}
ERES ™ (p=0.001), ©]2] ¥ ventilator AFE-7|7F2 tacrolimus
ol A 5Y(3-13), basiliximab o A 15.59(4.2-36)2 WFE}S:
Hp=0.005). ©]2] & A t)’$&21e] PRA AL A3= PRA
class 17} class 1A T 271 2Fo) 7} gldth. 012 & 1d T2t
9] tacrolimus TDM =4 3= £ 12 ng/mLE 233} 315=9]
mRgo = 7§03k zlol7F i), tacrolimus TDM
=4 314 T 8 ng/mL H|TE] 3l4=o] WIE-8-2 tacrolimus T
o] 5.2% (2.1-9.1), basiliximab 0] 12.5% (3.8-36.3)2
basiliximab ¢] & ¥ 3ktHp=0.001).

A=A obA| B-8-89] 7%, tacrolimus 7ol A= valganciclovir
(579(93.4%) vs. 169 (66.7%), p=0.003)2} metformin (187

(29.5%) vs. 2% (8.3%), p=0.038) AH&3+ Al frolahi|
o @9k, basiliximab o4+ amikacin (7% (11.5%) vs.
12%(50.0%), p<0.001), ceftazidime (5%(8.2%) vs. 8%
(33.3%), p=0.007), colistin (2278(36.7%) vs. 17%(70.8%),
=0.004), ganciclovir (473 (77.7%) vs. 245 (100%), p=0.008),
18] 31 vancomycin (12%(19.7%) vs. 1478 (58.3%), p<0.001)
© Z tacrolimus TR U 72514 ] 2 hTHTable 2). + &+ &
ol 4] hydralazine¥} interferon2- 5o ¥ 3kx}l= ¢I1ch.

M7|s Hat

A7 34 FFS T3 23 AKI A BE= basiliximab
FoqAZHE] o] 14AA71R]e] SCr A 4+ basiliximab
Tl A —0.39 mg/dL (-0.93- —0.02)&, tacrolimus 2] —0.02
mg/dL (-0.13-0.09) Xt} FoleiAl of & o= Yeiith
(p<0.001). AKI ¥4 o] AthA] 8-S BAIHCZ o3t
Al basiliximab 7ol 4] Zo] Al = A THp<0.001)(Table 3).

7t 78 AKI 24 = basiliximab F{A2HE o] % 14
A7FA| ] SCr ¥Hslsh k2o vl-&-3- A48 A}, SCro] 7HAsgh
3Ixl= basiliximab (16, 66.7%)°] tacrolimus (329,
52.5%) BT} E=9kol} BAH o Golaba] Qkgki(p=0.234),
SCro] Z7}38t 341+= tacrolimus (28, 45.9%)°] basiliximab
T4, 16.7%) BTt 2] 8HA] =UTHp=0.012) (Fig. 2). = ©]4]
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Table 3. Comparison of changes in renal function and renal replacement therapy between two groups
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Classifications Tacrolimus group (n=61) Basiliximalb group (n=24) p value
SCr after AKl, mg/dL, median (IQR)
SCr day OF 0.58 (0.45-0.81) 1.36 (0.97-1.94) <0.001*
SCr day 14% 0.55 (0.46-0.70) 0.73 (0.50-1.3¢) 0.008*
ASCr -0.02 (-0.13-0.09) -0.39 (-0.93-0.02) <0.001*
RRT after AKI, n (%) 5(82) 19 (79.2) <0.0011
CRRT 3 (4.9) 7 (29.2)
HD 0 (0) 1 (4.2)
CRRT and HD 2 (3.3) 11 (45.8)
Renal function tests after LT, median (IQR)
BUN, mg/dl
A3 months 9.10 (3.59-15.58) 12.10 (1.07-25.32) 0.179*
A6 months 8.90 (4.80-14.77) 11.25 (5.03-19.65) 0.134*
A12 months 8.30 (3.26-12.53) 9.20 (4.41-15.62) 0.353*
SCr, mg/di
A3 months 0.17 (0.03-0.29) 0.19 (-0.09-1.08) 0.224*
A6 months 0.21 (0.01-0.32) 0.15 (-0.03-0.6¢) 0.490*
A12 months 0.28 (0.13-0.45) 0.29 (-0.03-0.94) 0.376*

*Mann-Whitney U test
fFisher's exact test

¥SCr day 0 and SCr day 14 included serum creatinine levels on day 0 and day 14 after AKI development, respectively.
AKI; Acute kidney injury, BUN; Blood urea nitrogen, CRRT; Confinuous renal replacement therapy, HD; hemodialysis, IQR; Interquartile range, LT;
Lung transplantation, RRT; Renal replacement therapy, SCr; Serum creatinine

p=0.234
(%)
i 66.7
p=0.012
70.0 (16%)
525
600 (32%) 45.9
50.0 (28%)
400
300 167 p=0.487
20.0 “%)
42
16
- l -
%)
0.0 ||

Decreased SCr Increased SCr Unchanged SCr

Tacrolimus group M Basiliximab group

Fig. 2. Changes in serum creatinine (SCr) after acute kidney
injury.

AIFRE o)A F 3, 6, 1|3l 1271€ER7EA19] 737171e] BUN
9 SCro] Wsh= 7 w1 9] 3 2to] 7} YIATH Table 3).

AFHRS MAES B A9, T e Y 2ozt
At T4 ARHR-S tacrolimus T 3% (4.9%)7} basiliximab
T 178(4.2%)°1 RA3L(p=1.000), T AF-H-8-& tacrolimus T
57(8.2%)7} basiliximab 7 2%(8.3%)°] ATHp=1.000). F=3},

H o2 AFRE o)A ¥ 3, 6, 183 120 LR7A] F7IzE
9] ¥ 7|5 W3lE ¥4% A%, FVC, FEV,, FEV,/FVCoA
T R YR Alel= VERA] e3skar, o] AlRE 1270
D7 FEF,5 750,21 WSRANE 7 27 ZFo]7} AATHp=0.038)
(Table 4). ¥ AFREE DAl gk ojH=F 4237
liposomal amphotericin B] AR&TFo] 2]t 2}o]5 HATH
(p=0.016).

=

ot
¥ o]4 F AFA LA hES) B, A W Al

A TERb0] 37 (43.5%) 0.2 71 BREL, T 420 B
7} 2678(30.6%) 2 = 34tk v, CKD Y #EA1= basiliximab
TollA 675 (25.0%)2-Z tacrolimus 2] 3% (4.9%)HEC} o}
BAXSE frodt folE HAOH (p=0.013), 7L &] S
2 F 71F ol gk 2po] 7} g1 TH Table 5).

o]2l & 1id F2te] F Al U= basiliximab 0] 122.5
(88.25-228.5)Y =, tacrolimus 2] 54 (35.5-82.0)d Xt} 2
O™ (p<0.001), ©]2] & 1'd oJJ] AFFEE basiliximab T
(163, 66.7%)°] tacrolimus (78, 11.5%) Xt} =94Th
(p<0.001). AFZ Q1 FolME F o BFox HdZFo] 7
=2 B8-S 2FA8153 2.1, tacrolimus ol 4] 378(42.9%)°] 31
31 basiliximab 7ol A= 1478(87.5%)°] S tH Table 5). Ab4 2
Aol gk o LA oA o)A S K]l WigS(basiliximab,
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Table 4. Comparison of immunosuppressive effects and changes in pulmonary function between two groups

Classifications Tacrolimus group (n=61) Basiliximalb group (n=24) P value
Rejection, n (%)
Acute rejection 3 (4.9) 1 (4.2) 1.000*
Chronic rejection 5 (8.2 2 (83 1.000*
Pulmonary function tests after LT, median (IQR)
FVC, L
A3M 0.65 (0.28-1.22) 0.54 (-0.05-0.65) 0.135*
A6M 0.82 (0.30-1.3¢) 0.36 (-1.23-0.72) 0.080*
A12M 0.96 (0.51-1.50) 0.73 (-0.46-1.19) 0.177*
FEV,, L
A3M 0.63 (0.37-0.9¢) 0.18 (-0.02-0.73) 0.098*
A6M 0.66 (0.27-1.00) 0.44 (-0.15-0.78) 0.100*
A12M 0.83 (0.49-1.11) 0.79 (-0.36-1.2¢) 0.373*
FEV,/FVC, %
A3M 1.00 (-7.50-18.00) 3.00 (-13.50-11.00) 0.496*
A6M 1.00 (-12.00-16.00) 5.50 (-3.25-9.75) 0.262*
A12M -2.00 (-12.00-9.25) 6.50 (5.25-10.00) 0.094*
FEF,5 759, L/sec
A3M 0.84 (-0.72-2.89) 1.25 (-1.48-2.10) 0.403*
A6M 0.62 (-0.75-1.92) 1.56 (-2.51-2.68) 0.323*
A12M 0.43 (-0.92-1.86) 1.68 (1.25-3.8¢) 0.038*

*Mann-Whitney U test
*Fisher's exact test

FEF,5 75%; Forced expiratory flow between 25% and 75%, FEV,; Forced expiratory volume in one second, FVC; Forced vital capacity,

Interquartile range, LT; Lung transplantation

Table 5. Safety features after lung fransplantation

Classifications Tacrolimus group (n=61) Basiliximab group (n=24) P value

Complications after LT, n(%)

Hypertension 27 (44.3) 10 (41.7) 0.828'

Diabetes mellitus 17 (27.9) 9 (37.9) 0.386"

Chronic kidney disease 3 (4.9) 6 (25.0) 0.013*

Dyslipidemia 12 (19.7) 3 (12.5) 0.540*

Osteoporosis 12 (19.7) 6 (25.0) 0.588f

Cancer 4 (6.6) 0 (0) 0.573%
Total hospitalization, days, median (IQR) 54 (35.5-82.0) 122.5 (88.25-228.5) <0.001*
Mortality, n (%) 7 (11.5) 16 (66.7) <0.0011
Cause of death, n (%)%

Sepsis 3 (42.9) 14 (87.5)

Heart failure, ventricular fibrillation 2 (28.¢) 0 (0.0)

Multi organ failure 2 (28.¢) 0 (0.0)

Ischemic brain injury 0 (0.0) 1 (6.3)

Cancer 0 (0.0) 1 (6.3)

*Mann-Whitney U test

tPearson’s chi-square test

Trisher's exact test

£Ratio of subtotals of mortality by each group
IQR; Interquartile range, LT; Lung transplantation
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amphotericin B, ceftazidime, colistin, ganciclovir, topiramate,
valganciclovir AHE- o5 918 ICU Y4717t ventilator A&
7170l o3l SRR R4S Als)st 2, basiliximab
(OR: 6.524, 95% CI: [2.463-17.278], p<0.001), amphotericin
B (OR: 5.775, 95% CI: [1.698-19.642], p=0.005), Z1&]aL
colistin (OR: 3.622, 95% CI: [1.168-11.230], p=0.026)2] A&
o] )% ke M.

2t

1

H A3= ¥ o] & tacrolimus, MMF, steroids®] 34 &1
ARESHA £ AKD} 243 x5S T & | tacrolimus

A8k 77} tacrolimus = £ basiliximab® 2 thA)] Fo
St ko] FrEAY HHAdE vl =) A Aotk B A
TE AP G SEddre 9 o4 84} 5 AKI
7} A8t tacrolimusE AHE-317] o8- 739~ 1 A kAl
= basiliximabS AF&-3}H, basiliximabs- F31%] oF 25F &
AKIZ} 31EE+= ool wie} tacrolimus S A7031AL
t}. o]k oFF ARE-9] A& basiliximabo] Al7)%E 7H2)
T &% 24 glo] AR 7hss AQYAIAR, 71E oHAE T
O ok WA EnE @ & doke Holth!o o=t
British Columbia ©]23}3](BC Transplant)2] A& X% #|
]2 gkato] ARHEG oS 913) basiliximabS AFEE 5
JE Ao Ho 1,2 o= H o] Fxjel|A 13]
20 mg®] basiliximabsr & 23]7}4] FoJdhe= A2 8% 797t
QA ETE?) B A2 basiliximab 7 247 Fol| A% 20 mgS- 4
A HAHoE F 23] Fog 3Pt 14902 JPY wWkon,
1 9]0l = basiliximabS- 3~83] Tt} 18] 1, basiliximab
oA AFESE ARE AlQslals BF tacrolimus® 8]
o] HAAA QHE X&) #H o] BAjollA] A7) &
A2 93} basiliximabe- AFEShH= W @]9 = tacrolimuss
HFIAY 98P A mammalian target of rapamycin
(mTOR) AAA|Q] everolimus T+ sirolimuss W83 AY
AR WHE 13T 7 UARE, mTOR JAAE A ]
S TAAA 7] o]2] 27)d0 ARE-37ldl= A7
B2 039 pasilximabe] 43 X5 AANTIA 2 HolAM
mTOR A Ao vlgte] 2] = ATt

g A7) ol Al AKEE 2 5 Sle 8jloms,
1 A%, B 71 B 2 o] A &2t A AH, =
T FAshy B, AEA oFF ARS T o)X & AT
2 AA ARE Bo] LEA JtkID B Ao F0E A%
4 918 aQloll= o4 A 7 75 H-4, o4 ¥ tacrolimus
=4 ok Salgo] Uik, o B4 7} IPE, ILD 5
RS A5l gl ¥IZid 27] #HdS AL, # o]
2 & ZAFE GAAR] tacrolimusE B-831%Th FEV,/

FVC 8} 22 ¥ 7% #32 CKD 24 $3
o2 d4HAA 92,3 tacrolimuse] A=A WhAY ¥l
Al A UA] oLt oF 17~44%elM Yeh=
Hygo] r}3?) w3l o]y F 7k o]y} XEZ 98
valganciclovirt} ganciclovire} 22 454 k&9 Fox &
Zhsitt. weba, olgh AH A} A=A okE Ao R
QIsiA AKT A 913o] S7HlS 7Fsds wiAlg < Qick
olef], #| o]2] Fxjol| A AMEEE ikt oHEol| tigh AEA
HES T3l Al=54 8 oF=ol tigt SA1E Aldstal, g4
o] Zdefell At AAE Tk 59 A U= kb
o] o] Fadittal Als HTh

# o]4] 3 AKI ¥ FA] SCr gkt AKI 2 o] 5 AthA)
Q™ A3 H]E-L basiliximab 0] T EYCEE AKI =
T basiliximab 7oA B E=9kd Aog Algdd. v
SCre] W02 27| 315 S HlwsliS w, basiliximab
oA SCr 7HAaFo] Fo81A o ZAth(p<0.001)(Table 3).
SCr gre] Wg} S AMELS o, 7 & =5 SCr gholl ¥
7} AR}, basiliximab w4 SCr 74 3E#} HS0| T
=2 APS B SCr 571 8 BlE-2 frofsiAl o B
ol, A17]s w84 STl A tacrolimus w1t} basiliximab
o] t] a3Ad 7Fs/do] AUrk(Fig. 2). B3k, SCr 3] ®isk=
o = W 3782 B basiliximab 7 AR L RE A=
R basiliximab Fo] 25 ApGE 84} 1 7, 2iA] &
HE Al 32} 2xolqln). AldiA] QS AlEsH #8429
Z 172 basiliximab 5o GA] AJ3sE AohA] QWS 14
A FEIPOEE AVIso] AU FHE A
olE THMEH, £ A7 basiliximabS FoIgh 2479
32} F 178(70.8%)001 A A 7]50] A ATHAL E 4= Tt
Hogerle 5-2] Aol o2/ #H o]4] 3 AlEo] 14 ol
&= 9ol FxJoA] tacrolimus FY TFE g &
basiliximabd- AF8-81o] 6% (67%)2] BAANAA A7) 3=
o] Byl ul Itk o] B A9l f AR AnE, H 0] &
AR 9 $h}ol| A tacrolimus THA] kA 24 basiliximab
O AHE 7hs A& A AT

Tacrolimus®] thA] kA 24 basiliximabsr ARE-SF Ag) A
TET} FARIALS 21 B Ao M o)) & 1dzke] F4
AFRES I v AR YA ES 7 7 oA AL
2 I3k Apol7t 13171 whizell " AA =] basiliximab
o] FEAS 4FE & A Ak, 7 +1F TDMS F5i
ZAI%E tacrolimus?] E3 8% % W (8~12 ng/mL) v|9t
Q1 Hl&o] basiliximab TollX B A Yelteol= Bt
AL 57 R RS BAAE L] Zlol7t IR Ao basiliximab
o] A BE U5 SR Fot v AR T
AJol] t3l liposomal amphotericin BS] AF&-0] £-2]3F 2}o] &
R =d, liposomal amphotericin BE F43F A} -

tlo
Hir
ed

T
b
e
of rir

2k
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Aspergillus AHE X53E7] Q1) FoA=o], whA] ARat
WAl AR YIS & A= Aspergillus HAHYL A
2 ALREH, o= Sole 59 Aol vHE R vl gle}Y
o4 & ubgl FES CKD 2ollE 23k xjo]7} Qlo],
basiliximab AF&-9] ¢kAAS S o wE AHs=E 4= Yot
T2, o]2] 3 CKD £ basiliximab ol A T E=9kth
= HL&(p=0.013), basiliximab ol AKI 24 A] 217159
38 Fo| v E9kH Avjel ditEl s Aot} o], basiliximab
o] ARgo] ZHZIQI A1 7159 SEels fraskARt, T
2|02 AP d AR 7)s B Eol= fFaskA & A=
Yep Yy 48 4= 9t} Cantarovich 5% £ 9] 23}
9} FU3HA basiliximabe] AFg-0] FAIOE BB A1RH ]
1

o oo Mz

AA o] ARGOZ Q15 21 FE Aol ST e T
F3uk ok

that, 2 ATllA] CKDY] $j882lo] basiliximab ol 4]
FiA o= o Wit AS agslior gtk CKDe| Y138
olo g R AKIY thsir=, AKI A E basiliximab &
of AJEF Aol basiliximab 78] SCr ko]  =94oug
(p<0.001), 2NZ 22 tacrolimus Xt} basiliximab 7=
2715l O FA] & St E3EI7IA CKD W El
FFS VHE 7S wiAIE = glok B3 o] 4] A% ICU
QD717 ventilatore] ARE-S AKI ol J3FS Fm,
AKF= CKD?] 918 @eqlog 4#A gled,!d B a7
basiliximab Tl ICU Y7171 ventilatore] A& 717F0]
o 23" HE CKDe A8 dFs = % Utk
Basiliximab w4 froJabA] =9kd A% H3F CKD| 913
29 F sho]r ?) pdzke] B 7|7t B A=A A}
basiliximab ol 4] T o] ARS-H A% 7H4et 4 it whet
A, AKI A BA)9] SCr, ©]4] A2 [CU Y717t ventilator
AT IZE, A7, Al ofAo) AR 22 QQ1E<] basiliximab
oA 2ord AL 7238w, basiliximab?} tacrolimusel] Bl
3 CKD 24 $13o] o] tha 248 A& F glen P E ¢
ZF CKD 1g8glo] F53tA o]Foixl tiatre] SExjelA]
o] AFE BT F/HAR AFol BagH AOE AlsHTh

Z A A, APEE-S tacrolimus 74©] basiliximab w0l H]
3 o g AFE BT S20H AT RFEEA A
A3}, basiliximab ©]2]o| %= amphotericin B2} colistin®] A&
o] AFE WA FEFS = F UMD Ao=Z YERtET,
amphotericin B& 25 A #H&, colistin T2 ThAA]
Acinetobacter baumannii == Klebsiella pneumoniaeoﬂ 93l
AEE A5 98l FAg AR ER, olfd I A
A7F AFEEl dEFS vHS 5 ok o4 F$ ICU 497]
313} ventilator ARE71ZHE- o] gkzte] F A Aok AP

9l FFS v Aog YA k) F oM wEH
o2l A& ICU YL71ZHH(p=0.001), ventilator AFE-7|7H
(p=0.005) tacrolimus oA © &3t7] W&ol tacrolimus -
o] gxje] 714 A7} o] Fthal A, o]= & A &
T} AFEEC QES F 5 JoBE 1A 219 Aol o
g FEFS A = it

£ A7 AL v Aok g V18l BxE o
o2 g AFEAN F wFHe] A7] Aolek 71K Feje] Zpel7t
AT Aol WX S wiAE [z, At S Ui
o2 716 # o]2] T BE AR xjol|A dutsle 4~
itk SRS 2=t 22jal B A= EMR HES 53
FFHoRE FY A=A Am FH olHwol A
o2 = ujdEel] gk As o] bkl AKI X
< SCr kol ©J&E3FAAL, o] 2 M) SCr 3k 7g7do] A9k = v A
o] H2] %+ AKI 2= 2 Aol A Al o] = et wgh 2 A
T 584 AFolEE EMR A 9] Adtou) A <]
ARE FAo] FA|H g WPAJEo] A et B Fxte] 7
F AR5 FAH R FRIE = e, A= H o)A F
1 o) Apge] Fo @dlom duix] glomz s = o)
APGE] PR FFE wiAE o glok #H o] § Fojd
steroid= methylprednisolone, prednisolone, deflazacort 5
2] FFReH, & FAPIME steroidse] Aot -&Fo] ¥
A== A7 2ol 5 F3F steroids T &0l Tk g &3k H)
WE o]Fofx|A] FZh. AR AFoxe AP 2
A2 Abdo] WAELr] X7EA] BE SkrfollA # o]4] %
HE steroidsE R|& EJ5195 022 steroids ARE Y=ol o
g F IXE 2 Aol gtk IR, B Adie
basiliximab®] Fof 314= 9l ARR7|Tte]] W JFe S
T AT SARE ATk wEbA, o E tigtE SRS o
dog B AT S Bk A A7t dad A
ojct.

Z =

H o]al & AKIZ} B3 BAJo|A] basiliximab T4
tacrolimus o Xt} SCr gko] F-23HA4 Ao 2N AV
o] FE AL, AFHLE, FHFTS E3e ofE FaAdT <k
Aol ztel7F A whebA, 27150 Aste # o] &
A}l A tacrolimus®] A W A A 24 basiliximabe] AR
< 1HE Aok 2HY, B AT Sd 73 AR 82
E o= 3 337 A7ds g W, 5 A7ARl &
o} bAAE dI53l] S8l o] AFE Rt vt g
2 A7 st




10.

12.

14.

16.

0l3H

Ao B w=ge) U} Thelslel ofm g olah R i,

0

=
S

ol

&

HO
r

. Scheffert JL, Raza K. Immunosuppression in lung transplantation. J
Thorac Dis 2014;6(8):1039.

. Paik HC, Hwang JJ, Kim DH, Joung EK, Kim HK, Lee DY. The 10
Years Experience of Lung Transplantation. Korean J Thorac
Cardiovasc Surg 2006;39(11):822-7.

. The International Society for Heart and Lung Transplantation.
International Thoracic Organ Transplant (TTX) Registry Data
Slides. Available from https://ishltregistries.org/registries/slides.asp.
Accessed October 26, 2019.

. Roden AC, Aisner DL, Allen TC, et al. Diagnosis of acute cellular
rejection and antibody-mediated rejection on lung transplant
biopsies: a perspective from members of the pulmonary pathology
society. Arch Pathol Lab Med 2017;141(3):437-44.

. Chambers DC, Cherikh WS, Goldfarb SB, et al. The International
Thoracic Organ Transplant Registry of the International Society for
Heart and Lung Transplantation: thirty-fifth adult lung and heart-
lung transplant report-2018; focus theme: multiorgan transplantation.
J Heart Lung Transplant 2018;37(10):1169-83.

. Ivulich S, Dooley M, Kirkpatrick C, Snell G. Clinical challenges of
tacrolimus for maintenance immunosuppression post-lung transplantation.
Transplant Proc 2017;49(9):2153-60.

. Knoop C, Haverich A, Fischer S. Immunosuppressive therapy after
human lung transplantation. Eur Respir J 2004;23(1):159-71.

. McDermott JK, Girgis RE. Individualizing immunosuppression in
lung transplantation. Glob Cardiol Sci Pract 2018;2018(1):5.

. Hogerle BA, Kohli N, Habibi-Parker K, ef al. Challenging immuno-

suppression treatment in lung transplant recipients with kidney

failure. Transpl Immunol 2016;35:18-22.

TruneCka P, Klempnauer J, Bechstein WO, et al. Renal function in

de novo liver transplant recipients receiving different prolonged-

release tacrolimus regimens-The DIAMOND study. Am J Transplant
2015;15(7):1843-54.

. Sikma M, van Maarseveen EM, van de Graaf EA, et al

Pharmacokinetics and toxicity of tacrolimus early after heart and

lung transplantation. Am J Transplant 2015;15(9):2301-13.

Anselm A, Cantarovich M, Davies R, et al. Prolonged basiliximab

use as an alternative to calcineurin inhibition to allow renal recovery

late after heart transplantation. J Heart Lung Transplant 2008;27(9):

1043-5.

. Puttarajappa CM, Bernardo JF, Kellum JA. Renal complications

following lung transplantation and heart transplantation. Crit Care

Clin 2019;35(1):61-73.

Ziolkowski J, Paczek L, Senatorski G et al. Renal function after

liver transplantation: calcineurin inhibitor nephrotoxicity. Transplant

Proc 2003;35(6):2307-9.

. Cantarovich M, Metrakos P, Giannetti N, Cecere R, Barkun J,

Tchervenkov J. Anti-CD25 monoclonal antibody coverage allows

for calcineurin inhibitor “holiday” in solid organ transplant patients

with acute renal dysfunction]. Transplantation 2002;73(7):1169-72.

Chapman TM, Keating GM. Basiliximab: a review of its use as

induction therapy in renal transplantation. Drugs 2003;63(24):2803-

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

T Al gAtoll A F-2] HY A A ZA] basiliximabe] A8 7 /159

35.

. Adegunsoye A, Strek ME, Garrity E, Guzy R, Bag R.

Comprehensive care of the lung transplant patient. Chest 2017,
152(1):150-64.

Park JE, Kim CY, Park MS, et al. Prevalence of pre-transplant anti-
HLA antibodies and their impact on outcomes in lung transplant
recipients. BMC Pulm Med 2018;18(1):45.

Goldstein SL. Medication-induced acute kidney injury. Curr Opin
Crit Care 2016;22(6):542-5.

Moore PK, Hsu RK, Liu KD. Management of Acute Kidney Injury:
Core Curriculum 2018. Am J Kidney Dis 2018; 72(1):136-48.
Liangos O. Duration of acute kidney injury. Available from https:/
www.uptodate.com/contents/kidney-and-patient-outcomes-after-
acute-kidney-injury-in-adults?search=kidney%?20and%20patient%
20outcomes%?20after%20acute%20kidney%20injury%20in%20ad
ults&source=search_result&selectedTitle=1~150&usage type=def
ault&display rank=1. Accessed January 31, 2020.

Khwaja A. KDIGO clinical practice guidelines for acute kidney
injury. Nephron Clin Pract 2012;120(4):c179-84.

Verna EC, Farrand ED, Elnaggar AS, ef al. Basiliximab induction
and delayed calcineurin inhibitor initiation in liver transplant
recipients with renal insufficiency. Transplantation 2011;91(11):
1254-60.

Pilewski J. lung transplantation acute rejection. Available from
https://www.uptodate.com/contents/evaluation-and-treatment-of-
acute-lung-transplant-rejection?search=lung%?20transplantation%
20acute%20rejection&source=search_result&selected Title=1~34&
usage type=default&display rank=1#H9. Accessed October 25,
2019.

Kim DH, Paik HC, Lee DY. Analysis of complications of lung and
heart-lung transplantations. J Korean Soc Transplant 2003;17(1):
83-7.

Pilewski J. Chronic lung transplant rejection: Bronchiolitis
obliterans. Available from https://www.uptodate.com/contents/
chronic-lung-transplant-rejection-bronchiolitis-obliterans?search=
bos&source=search_result&selectedTitle=1~21&usage type=defau
It&display rank=1#H13. Accessed October 26, 2019.

Haam SJ, Paik H-C, Lee D-Y, Lim B, Kim K-W, Yu W. A case
report on redo lung transplantation for treating chronic pulmonary
graft rejection. Korean J Thorac Cardiovasc Surg 2010;43(6):734-8.
BC transplant. Clinical guidelines for transplant medications.
Available from http:/www.transplant.bc.ca/Documents/Health%
20Professionals/Clinical%20guidelines/Clinical%20Guidelines%20
for%20TRANSPLANT%20MEDICATIONS.pdf. Accessed July
25, 2020.

Health Insurance Review & Assessment Service. Reimbursement
Principles of Healthcare Notification 2020-17. Available from http:/
/www.hira.or.kr/rd/insuadtcrtr/InsuAdtCrtrPopup.do?mtgHmeDd=
20200201&sno=3&mtgMtrRegSno=0002. Accessed February 22,
2020.

Groetzner J, Wittwer T, Kaczmarek 1, et al. Conversion to sirolimus
and mycophenolate can attenuate the progression of bronchiolitis
obliterans syndrome and improves renal function after lung
transplantation. Transplantation 2006;81(3):355-60.

Pham PT, Slavov C, Pham PC. Acute kidney injury after liver, heart,
and lung transplants: dialysis modality, predictors of renal function
recovery, and impact on survival. Adv Chronic Kidney Dis
2009;16(4):256-67.

Kim SK, Bae JC, Baek JH, Hur KY, Lee MK, Kim JH. Is decreased



160 / Korean J Clin Pharm, Vol. 30, No. 3, 2020

33.

34.

lung function associated with chronic kidney disease? A
retrospective cohort study in Korea. BMJ Open 2018;8(4):e018928.
Randhawa PS, Starzl TE, Demetris AJ. Tacrolimus (FK506)-
associated renal pathology. Adv Anat Pathol 1997;4(4):265-76.

Solé A, Morant P, Salavert M, Peman J, Morales P; Valencia Lung
Transplant Group. Aspergillus infections in lung transplant
recipients: risk factors and outcome. Clin Microbiol Infect 2005;

11(5):359-65.

35. Ojo AO, Held PJ, Port FK, et al. Chronic renal failure after
transplantation of a nonrenal organ. N Engl J Med 2003;349(10):
931-40.

36. Speich R, van der Bij W. Epidemiology and management of
infections after lung transplantation. Clin Infect Dis 2001;33 Suppl
1:S58-S65.



