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Clinical Features and Outcome of Infectious Complica-
tions in Heart Transplant Recipients in Korea

Background: Although heart transplantation is the only therapeutic modality for
patients with end-stage heart disease, immunosuppressive therapy to reduce organ
rejection may increase the risk of infection in transplant patients. Little is known
regarding infectious complications in heart transplant recipients in Korea. Thus, this
study was performed to evaluate the clinical features and outcome of infectious
complications in patients receiving heart transplantation.

Materials and Methods: A retrospective cohort study was performed by reviewing
medical records of patients who underwent heart transplantation from December
1996 to October 2008 in Samsung Medical Center, Seoul, Korea.

Results: A total of 72 cardiac allograft recipients were included in the analysis.
Median follow-up duration was 417 (range, 2-3995) days. During the follow-up
period, 75 infectious complications occurred in 39 (54.2%) recipients, of which
31 cases (41.3%) were caused by bacteria, 28 (37.3%) by viruses, 10 (13.3%)
by fungi, 4 (5.4%) by Pneumocystis jirovecii, and 2 (2.7%) by Mycobacterium
tuberculosis. Median onset time of bacterial, viral and fungal infection were 153,
106 and 68 days, respectively. The most common site of infection was lung (n=26,
34.7%), followed by gastrointestinal tract (n=11, 14.7%) and oral cavity (n=9, 12%).
All patients were sero-positive for cytomegalovirus (CMV)-specific 1gG before
transplantation and received preemptive therapy of CMV infection. After heart
transplantation, 44 (63.8%) patients experienced CMV reactivation identified by
CMV antigenemia and 9 (13%) patients had organ-specific CMV diseases. The
overall mortality rate was 33.3% (24/72). Infectious complications were the most
common cause of death (n=10, 41.7%). The operative risk factors for death were
lung infection, fungal infection and bloodstream infection.

Conclusions: In the current study, the lung was the most common site of infection
and bacteria were the most frequent etiologic pathogens among heart transplant
recipients. Infectious complications, especially fungal infections were the most
common causes of death. Prevention strategies against fungal infections should be
evaluated in the future studies.
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$A}+= cyclosporine B=+= tacrolimus, azathioprine ==
mycophenolic acid®} corticosteroid®] Al 71x] Y A A S F
HHoXTE 1998\ 49 o] £HE =

azathioprine tjAlol mycophenolic

acidZ AH8-31 3L 200613 1Y o] FH-E|= cyclosporine thAld]|
tacrolimusE Fo3515th 19991714 ¢] 32} 11HL 4 & Hay
A 72 FE=AZ antithyroglobulin (ATG) 2.5 mg/kgE & 3

A 13] Fojukely1 2003358+ interleukin 2 (IL-2) $=-&Aol] gk

GEEA] 491 daclizumab FE+ basiliximab-2- FoJRHITHG1™).

Daclizumab-2 1 mg/kgs & Ao 13] T3 1
T Ao FoIslal & F 4940l ThA] 20 mgS Fo
SIGL] FEA] oA FAAZE 199913 714] cefamandole-g- AF&-8}
3 2003\ AF-E]+= cefotetang AF8319.0H, o= =& AHd &
oJalA] Bt 4U& AHEBITE & Foll Wit 7 olgE Slske]

itraconazole 200 mg< 3} 2314 193}, ¥ A% (Pneumocystis

11, basiliximab

2 20mgS

jirovecii) 7+ oW 24 0 2 trimethoprim/sulfamethoxazole
(TMP/SMX) 400/80 mg< &+ 13]%) 113z} Foia} i) v Z-54] o
A3 Wo] 931 A X| 50| gli= - A oAl E FAT A
gJojgl ot oo s Fate= Bk YA

Aol d] FE|AHE-S cytomegalovirus (CMV)ol] Tk o 3H4] &
k-9 514 2231 CMV ZHA| (CMV pp65 FL8ZE A D2 A 171 Yol
= 13], 2-37ell= 257 13, 4-67]Lell= w1314 A8t
o). CMV pp65 8501 5/200,000 o421 7-$-ol] ganciclovire] A
AFA(5 mg/kg IV q 12hr, A7) 50l whe} §224) 5 sta T4
o] 4 w7hA] AFE-SISIT) A4 CMV F ko] Q= A -g-oll=
ganciclovir X £(5 mg/kg IV q 12hn) & Q& =0] 2% 31 ZA4bo]
slold wj71A] Aiakic.
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ALy WSS Nwdly| 95ke] BRS AN Mann-Whitney
U-test, H58 WS 8] ws)7] 91519] chi-square-test 1= Fisher’
s exact tests AH&-3FATE TR EA0) A Pgho] 0.05 H|FRe. = 94
v Sl Aol & Bl R ZAAE F]FRALS Faff thawk B4
< 8kl t-& 1A =(odds ratio) ok T8 AFE=S] 95% Al F3E
(confidence interval)& T3}t ¥5 A4S B3l A2 Pgto] 0.05
ulRk) 98 EAH Feldo] Rl Ao St EARAS

SPSSversion of 17.0 (SPSS, Chicago, IL, USA) & A}-&-3}53t}

J ol el A7 AR EEH
mq ogre 79580089, 2-4436 121tk 44 )
J 7e] AEe] Sk 484089, 12784191 A7) 57
(7920025 oA Bkek 49 AEHE 307(54.296)001 4 Byl
31 7o) IR S0} ko] Il o) 7 7o, EL}TOW =4
& H)B Ik (Table 1), ¥ 2 BFolA] 8127} 604121 597} 20%
= 2 Aol o4 ol A1, Foldke] 1}
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Table 1. Demographic Characteristics of Study Population
Patients Patients
Variable with infection without infection value
(n=39) (n=33)
Recipient age, median years (range) 48 (12-72) 45 (14-78) 0.69
Donor age, median years (range) 49 (12-72) 47 (14- 78) 0.44
Sex of recipients, No. of male (%) 28 (71.9) 29 (879 0.08
Charlson comorbidity scores .0(1-3) .0(1- 5) 0.56
Baseline measurements
Serum Creatinine (mg/dL) 114 (1-2) 113 (1-5) 0.37
BMI (kg/m?) 21.7 (16-29) 21.8(16-30)  0.71
Preoperative supportive management, No (%)
Inotropics 7(17.9) 10(30.3) 0.27
ECMO 7(17.9) 13(39.4) 0.06
IABP 5(12.8) 9( 7.3 0.14
Ventilator 12 (30.8) 1(33.3) 1.00

Ak 7 &5k 7 A 718wl = 2570(33.4%) & AFAISHA AL 9]
o, 7733 D579 42o]AtH(Table 2). #l#@ Q] QQIi+-S Alito] 107
(40%), o} 2| 2AF-AF0] 573(20%), HEAFF0] 473(16%), AdHo]
27(8%), Tt #ll”o] 271(8%), CMVZF 171(4%), 7] o}ell 94
gk H|7o] 173(4%) 0]tk 7 tt]of HlH-S 5 o of A=A

o] = BRI FEZAAHAT ¢ 7 ES T 1122 CMV
o] 74, Pseudomonas aeruginosa©l 93+ 7+9A thaedo)
14, 7+aA AR} 24, Clostridium ditficiled) 23+ F<do] 17013
o} I S ARt uhet EFES o, o) e g e A
710l 9213} 771 0. 2 7P Bkl # A Foll A= Al Ao
47031 o} AT 2AFEAZ] 3710 7 Wby g 7+ FoAi=
CMV 93¢do] 74 oA 67102 7P wekth Herpes simplex
virus (HSV)el| 93k 20U 7H 52 27100 o] ekl oL 74
Zohgo] 194 2l om T 9] Agke ulg- A2 Nz
A8kt

=

Alete] BEE B, AlgFo] 3071(40%), vholE 27t 2971(387
13.3%), zhx}%%] 473(5.3%), 23Yo] 273(2.7%) 9]
LAkl A, Xt A AEe 2 7]
7} 1539, 106% 68?20191“4- Al 7FAZIA 8
Ao A& I 5 /Il T5 S8 I3 FETS 4
7} 11719] A3 Ao 7 oW, P aeruginosa’} 771, Staphylococcus
aureus®] 473, Enterococcus species?} 3710]1t}. nlolgiA 7=

oA E3F AN+ Varicella zoster virus (VZV)E 10710] U1,

-

Table 2. Infection Sites and Cause of Deaths among 72 Heart Transplant
Recipients

Early Intermediate Late  Delayed

«im  (6m Em1y Gy O@

Infection site, No. (%) of infections

Lung 5(333) 9(322 3(215) 8(44.4) 25(334)
Skin and soft tissue 0(0 ) 2(71) (71 1(55 4(53)
Gastrointestinal tract 1(67) 7@25) 1(71) 2(111) 11(14.7)
Oral cavity 7(467) 1(36) 1(71) 0(0) 9(12)
Bloodstream 20133  2( 71 (71 3(16.7) 8(10.7)
Abdominal cavity 0(0 ) 1(36) 1(71) 1(56) 3(4)
Central nervous system 0(0) 0(0) 1(71)0(0 ) 1(13
Upper respiratory tract 0(0) 0(0) 1(71) 0(0 ) 1(13
Others® 0(0) 614 4288 3(16.7) 13(17.3)
Total 15(100) 28(100) 14(100) 18(100) 75(100)
Cause of death, No. (%) of deaths

Infection 2(333) 1(333) 2(33.3) 5(55.6) 10(41.7)
Cardiovascular problem 0(0) 1(333) 2(333) 2(222) 5(20.8)
Rejection 2333 0(0) 1(67) 0(0 ) 3(12.5
Hemorrhage 2333 0(0) 0(0) 0(0 ) 2(83
Unknown 0(0) 1(333) 1(16.7) 2(22.2) 4(16.7)
Total 6(100) 3(100)  6(100) 9(100) 24(100)

Proportion in total mortality (%)  25% 12.5% 25%  375%  100%

BMI, Body mass index; ECMO, Extracorporeal membrane oxygenation; IABP, Intra-aortic
balloon pump.

‘others : Urinary tract infections, herpes keratoconjuctivitis, cytomegalovirus retinitis,
herpes zoster
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Table 3. Incidence of Infectious Causative Pathogens among 72 Heart
Transplant Recipients

No. (%) of infections (Ea%) Intt(eger(]i:)a te (6r|;1a-t1€yr) Dg?ggd Total
Bacteria 6(37.5) 11 (40.7) 4(286) 9(45 30(40 )
Usual bacteria 4 11 4 8 29
Nocardia 0 0 0 1 1
Virus 7(43.8) 11 (40.7) 8(671) 3(15 29(387)
CMV* 1 6 2 0 9
HSV 6 1 1 1 9
Vzv 0 4 4 2 10
Unknown 0 0 1 0 1
Fungus 3(187)  4(149 2(143) 1( 5 10(13.3)
Aspergillus spp. 1 3 2 0 5
Candida spp. 2 1 0 1 5
Pneumocystis jirovecii 0(0) 0(0) 0(0) 4(200 4(53
M. tuberculosis 0(0) 1(3.7) 0(0) 1( 5 2(27
Total 16 (100) 27 (100) 14(100) 18(100) 75(100)
“CMV disease

CMV, cytomegalovirus; HSV, herpes simplex virus; VZV, varicella zoster virus.

Hlole] i ZFo] 7, Xt 7H¢de] 3710 = vlolg| X 7Hhe] HlE 7}
Ekortutoly A 7 FollA] 6712 HSVell &gk 73] ZHo)ick
71l Al A3 volE| 2 7H o] RIE 7} H]ssslal $7]o)l=
Hlolei A 7+ o] WIS 7} =qkont A A7loll= Al e Wi=rt =
ﬁbﬂr(Table 3).

< 1d 9] 74 52 57710] WAISIA AL vlolg A 7F¢do]
26740i7}zc} 11 A ito] 217, A to] 97, Adllo] 1712] 420 7wt
AeFaAet. 19 violl BE CMV 7H4d, 8318 HSV 743} o daexlo]
AL, Al el 70%7F A8 1749 gtk EF31H4
< ARt BE X 7 o] Aol ekl A3 1d W 23
ZFolA o] WAYSIATH Table 3). ©]2] =< 1'1d F-oll= 1871¢] 7+
i Fo] TSI L At o] 971 0 2 7 B2 RIEE 2pA|3)
et H=A 2 HEHe 117 TMP/SMX o aR o & Qs B
o] Al7]ol| A SFATE,

3) CMV 7o) =

A o012 Aef| BE F8AH= CMV A AHE A8kl B 3
ZtellA] CMV F-0] 1gG A7} Fdol ). Fe25- AFgel 379 gk
22 A 9)3 69 ] St A CMV FLEZE AXE 7712 0 2 AF)
B3 CMV 72 447(63.8%) 014, CMV A 3-8 99 (13%) ol A
BT CMV 235 3= 9190tk CMV A3k d CMV 8Fg 8 =o)
A 74 DY IT F CMV pp65 FHUGMAZ7} 57| oo =
ESA 9= 471(44.4%) 0113 0] Foll AR Fa= 37l AT Al
FATE CMV G 2] S48 AT CMV &8 Z0] 57) o] o =2 4
S8 7395 399(56.5%, CMV A3kt Q19w 578 7)) 9] 3 )019;1;

£ 9= 2470 AR E A BEHA| G

g2 ?‘z}%‘ FIZEE 11 (B9 6-41)Z 0|5 B0l A] X}OS@QE
2AE Q) A o] BA) LS X = FYR 18 (
9 5—201)i ganciclovirg o938 3kx}= S5k 149 3-(H¢ 2-21)
o] 25 54 EAAL, o] - APEeE A= 2478 (272 Abgake] s
2 )% olA 695 (25%) 1AL o] 73-%-l
T}A] ganciclovirg o018k $of| % S AT CMV 7HE 2] 2hA A

719] Fke- 28U (M, 9-495¢)0] 1L 2710l 2071(46.5%), 71
1971(44.29%), 5719l 373(7.0%), A7l 173(2.3%) 0] ATk 1 Fl1 4]
CMV ko] A A]7]9] S5k 479 (RIS, 27-289%) 0] AL 24

A5 212) 27090 12, 710l 67, $7)ol| 27 0.2 nE Aske 1l
oujol] BAIRITY, o] &2 77} wle] 17, 91733 7o) 79, Wy
o] 19o|Aet. STl 27] T2 -7 Ao, B 3kt
£ ganciclovirE 2| 5A|2 Fof wglon (uto] 2] = 9
A FY= AP AL YA 882 2ETE CMV o] lE
449 Fo| A 7+ Foll X 87} E 23k 7 3Rk-g-0] BhYE 9= 101
(227%) 0.2 A7) Sk T - 91U (HS, 7-4019)°]Y
t}.
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P53 CMV RS 74387 oA 27100 AP e 292) 848 A
915 3799] B4l 138 GABZ0] 7] o1 1 CMV HAT
ofg AlsHA gkt 015 139] Bl AR CMV Fbo] Wyst
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3L 7L 9] e] FRpol A= A AFHAIL CMV 7HE 9] A2 fIRATE,
Z54 CMV Aslo] gl 3k} S0l A 472 A sH kA Ao CMV A=
A7t A3, 71 F) 312 $xol| A ganciclovir AA1F0 S A8
a1t} 499) $A} Foll M 2-& CMV LS 450 7 X8 F 25
Holl CMV 232 ik ky1 v X] 212 CMV L85 Aol o]
3 X525 vl F 77} 172, 2499 Fofl CMV Fgko 2 Zenkor

3, HY AX|x|2t 7‘| Alesy

714 5817 2k Wl oA Al = corticosteroid 2 7078(97.2%) 2]
SR} ol| Al A3k AL mycophenohc acid (6771, 93.1%), tacrolimus
(3871, 52.8%), cyclosporine (n=34, 47.2%), azathioprine (n=4,
5.6%) 9] o 2 A3t 27 ) R e T Yjol A5t
7 corticosteroidE £2-8-314] 53130t

A2 o) Sl Aol A ARk & Saoll A Lpebdeh, 4 % 1
oljo]l X 57} E a3t A =0] A¥-uH-3-(ISHLT 2R grade o) 257
(34.7%) 14 YERAL itraconazoleS AF&3HE &3 3 & A4ub
2 137(18.1%) 9l A LEFSATE Aol 715 olake] |1 AAIA] T
£ ROz 79 090 2 69% 5 AR, ARAE A AlE 11
ol A AH|2o]= 4 Q-2 Al#5) 17, 270l A daclizumab-&- A}
BITh AR 9kg- X5 5 3k ool A8 Al gh-e- 2719 off
AHERIZ} 1709) HSV 72 2 oI, g g gie] whe 913

.—@

4. AHE
19961 H-E 1999 d74A] 11782] 27t Aol 2s-& Aldietalal
o] 717 e] AFHE-S 54.5% (6/11)0] 31 FFHE-2 54.5% (6/11)°]tt.
2003 37-E] 2008744 61789] A7} 417 o] A& A3l EQEIL AL
e 7AEL 27 295% (18/61), 54.1% (33/61)0|t}. F 713+4-
33 F-9le H 2 XI5 1996-1999 711bel] Xt
=S HH®, HSV 74U 2+, HSV Zrepa by, 2eobald ot
Aol TAglar, 2003-2009 717kell= 1 9] the] 7F
Zo] AT, & 1996-1999 717t = 75 27], T7], &
R A 7FAo] Z¥2; 26 7%, 46.7%, 13.3%, 13.3% = %, 5710l 744
abgo] ¥l 7} =911 2003-2009 7174l 212} 20%, 33.3%, 20%,
267%F 5719 74 WA W% 7L 71 =41 11 9ol vt 7
A Ao B =7 7R AFell] 2ol 7t fASiTk
FA| APGAE 249 0 2 AFEE-S 33.3%0] 3L AFEREY] AEU
TR 3179 (RIS, 16-534)0lt}. 7 T 1] APAL= 159
o2 1d AFEE-L 79.2%0] 1 2003-2008d SRk 19 BEELS
8200tk 7Hd S5k Abge] €912 7H9 FHS(107, 41.7%)°] 2L 1
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Table 4. Risk Factors Associated with Death in Patients Undergone Heart
Transplantation

No. of Deaths/  Univariable Multivariable analvsis
. Patients (n/N)  analysis v

Variables

Yes No P value ohi 7

(95% Cl) value

ECMO 8/20 16/52 0.03 - 0.80
CCS 0.01 - 0.50
Postoperative CRRT 713 17/59 0.02 - 0.31
Preoperative Shock 917 15/55 0.02 - 0.84
Preoperative Ventilator use  11/23  13/49 0.01 - 0.47
Fungal infection 7/9  17/63 0.00 7.85(1.30-47.26) 0.02
Lung infection 10117 14/55 0.01 - 0.99
Bloodstream infection 4/6  20/66 0.02 - 0.54
Early operation period® 6/11 511 0.16 3.88(0.81-18.44) 0.08
“From 1998 to 2000

ECMO, Extracorporeal membrane oxygenation; CCS, Charlson comorbidity score; CRRT,
Continous renal replacement therapy.

N

2} 2710|432 AHHEg-0] 1718 2R3t 2003-2008 o= 7 &
HZo] 8o = 71 wkal 11 H = AP EAI7E 37, AR-1kgo] 2
Zdo] Tk

>~

A Aol M &3 T3t A9 717k F A )
T SR 1434 (S, 3-75)3 46.49(H 9], 15-158)0]7k 74
o] A Al M) A 717 SIS 22 10,64 (9, 4-43),
3632081, 15-108)01ATHPL0.005).
Abge] 919 QA= &% xﬂs’% Bt RS e S,
A

COsTh A el

A 014 5% ol 3l WS Eabl ARIAIL(54.2%) A
AV 2119] 41798 1510l Aol 7V 2 G AT MY &
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