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Common Infections in Solid Organ Transplant Recipients

Sang-Oh Lee
Department of Internal Medicine, University of Ulsan College of Medicine, Seoul, Korea

Improved immunosuppressive therapies for solid organ transplantation (SOT) have reduced the incidence of allograft rejection
while increasing susceptibility to opportunistic infections. Diagnosis and treatment for infectious disease after SOT are evolving
with various preventive strategies, improved microbiologic diagnostic tools, and newer therapeutic regimens. Despite these
improvements, various opportunistic infections can develop in SOT recipients. Early and specific diagnosis of infections is
essential to guide treatment and minimize nonessential antibiotics. Invasive diagnostic procedures are often required for accurate
and timely diagnosis. Here, I reviewed general aspects of common infections in SOT recipients. (Korean J Med 2013;84:145-157)
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Table 1. Viral diseases in solid organ transplant recipients

Virus Disease

Cytomegalovirus (CMV)

CMYV syndrome

Tissue-invasive diseases

Gastrointestinal disease

Hepatitis

Pneumonia

Retinitis

Other tissue-invasive disease

Herpes simplex virus type 1 (HSV-1)

Oral lesions

Esophagitis

Herpes simplex virus type 2 (HSV-2)
Varicella zoster virus (VZV)
Epstein-Barr virus (EBV)

BK virus

Anogenital lesions
Zoster (can disseminate)
B cell lymphoproliferative disorder/lymphoma

Ureter stricture after kidney transplantation

BK virus associated nephropathy after kidney transplantation

Parvovirus B19

Adenovirus

Anemia/pancytopenia

Self-limiting respiratory infection, gastroenteritis or cystitis

Hemorrhagic cystitis (rare)

Fatal pneumonia (can disseminate)

Respiratory viruses

Upper respiratory tract infection

Tracheobronchitis

Bronchiolitis

Pneumonia

= 4%l MV o] Hatslirh14], oAl A SAolA ol AR DEe nel A9

CMV AH& A=3p] SRt dutolzfaAoll= disEse 7h opdEtd AR TR Al I WA HAE AR 2
2 YUFARE ganciclovir (5 mgkg SFE T Mo 4TS 8l gln 4o SARA] gt g 235 Y AR
valganciclovir (900 mg 3} 5 H)7} 9ok CMV A o] AF = 317 FcH17]. MV gZolu} uf$- ¢35 CMV ZH o
B Aste] 918 AU AT OIS BTt R ol S AE HaEoR WaIRE PUTAS Tefe B ot
S Aol HUFAE ganciclovirS Mok ek et Ak LRI04 BelAE MR Folo) &
71 2ol valgnciclovir7t 7T B4gol W $4ste] 4 Wk o) SHAlskA] gk

[15]. FutolgAA] 2|7 7|7Fe YA ZA4to]
7 CMV Hlo]|g]AEZ=0] ¢lojA w7 & &4 2% 71
=2E gtk CMV 33719 9ol 59 ST Hlel
HAagZFo] AAE wrix|e} T2

3 CMV AW} 7He 223H ?z_‘tg"ﬂ/ﬂt A= 7)7F
gst717 A ek Rt emv 2 =
o] 54% o Aut YehtER[16], &h@ WAA A7o]
BASEAE /1E0R AR 7|70 HoA Hek 2e 2

AR ganciclovire} A& TE A= G9E dS
7

EtZ5lZHA HfO/2{AL)

Syt ARFES iR ol o ofn] F|2#| Ao u)
olgago] Zrde] Hof = 4 Aol Atk 7P &3t
o2 HSVi= 2478t URkloM® mjtald A/ sts|of
Aol Eo] FAT AR Folbdh F7lo)4] et
ol We7)go] Yol Aol = 7t QIF Aol &
Holut AFE = Sl ol9o =

=
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Table 2. Definitions of cytomegalovirus (CMYV) diseases

Disease type Probable

Definite

CMYV syndrome One or more of the following:

1. Fever > 38°C for at least 2 days

2. New or increased malaise
3. Leukopenia

4. > 5% atypical lymphocytes
5. Thrombocytopenia

Clinical and laboratory findings as in
‘probable’ case and no other cause of
symptoms/signs identified

6. Elevation of hepatic transaminases to 2 X upper limit of
normal (applicable to non-liver transplant recipients)

PLUS evidence of CMV in blood"

Tissue-invasive diseases

Gastrointestinal disease

PLUS macroscopic mucosal lesions on endoscopy

Symptoms of gastrointestinal disease

Symptoms of gastrointestinal disease
PLUS macroscopic mucosal lesions on

PLUS evidence of CMV in blood” or biopsy tissue by endoscopy
DNA/RNA-based assay PLUS detection of CMV in
gastrointestinal tissue”
Hepatitis Elevation of bilirubin and/or hepatic enzymes in the Elevation of bilirubin and/or hepatic
absence of other documented cause of hepatitis enzymes
PLUS evidence of CMV in blood" PLUS detection of CMV in liver tissue”
Pneumonia Signs and/or symptoms of pulmonary disease in the Signs and/or symptoms of pulmonary
absence of other documented cause disease
PLUS evidence of CMV in blood® PLUS detection of CMV in lung tissue”
AND/OR evidence of CMV in bronchoalveolar lavage
fluid*
Retinitis Not applicable Lesions typical of CMV retinitis must be

Other tissue-invasive disease
documented cause

PLUS evidence of CMV in blood"

Evidence of organ dysfunction in the absence of other

confirmed by an ophthalmologist

Symptoms/signs of organ dysfunction
PLUS detection of CMV in affected
tissue®

Modified from Humar et al. [10].

*Evidence of CMV in blood or body fluid by viral culture, antigenemia or a DNA/RNA-based assay.
"Evidence of biopsy tissue by viral culture, immunohistochemistry or in situ hybridization.
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2 7o) TRA]0)4] BASOIAE WA 5 Slck 1B
SalA} A%} B wfolels, 557) AZET 1ol respi-
ratory syncytial virus), 3}2}21Z -l ZKparainfluenza) H}-o] 2
2, T ZUHlo] 2] A (coronavirus), 2]k=H}o] & A (thinovirus) 2}
AR HEHFREto] 2] 2 (human metapneumovirus) 5-©] ATk
F357] vlo]YAEL tlHEE Ay|E 7+S oy z|u 7}
& AYAQ ARE Qorlt A9E ek AZZALelA
L ceret ulolelARE ARo] AT 4 QAT e
SE7RtolR| oM = of2] At 5E FHtolH A7t
2 ofo] 7hssta e gkt

[
7h QRAES Wid AESFAL AR Wotof o
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F2(Aspergillus species)7} A O] AHL, o] Qo= Hllt
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oA =2 FHe doXItKTable 3).

zioj/ch 2

DA O] Bell A WAISHE A 3 F M

.

pa)

o Frejck 7redoleiael. Wi itk Trele] e
U the S(candidemia) o] ]2 5 Z7]o] FAl gt

Halo] F2 HAsth i odZEe] Yedoe g C
albicans, C. parapsilosis®} C. tropicalis7} Z3H o]l &2 flu-
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FEE ASAZIER HAAAA S F

:ﬁrii

SRt
Sfojof okt Bepujefo] 7o) B & A 277 YA
A =mE Ttk
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ol C. glabrata\} C. krusei7} %10] & 7}FsAlo] =ol&lth
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Table 3. Fungal diseases in solid organ transplant recipients

Fungus Disease

Yeast

Candida species Candidemia, especially central venous

catheter related

Meningoencephalitis
Pulmonary nodule/mass
Skin and soft tissue infection
Disseminated cryptococcosis

Cryptococcus species

Mold

Invasive pulmonary aspergillosis
Can involve any organ/tissue
Disseminated aspergillosis

Aspergillus species

Zygomycetes Rhino-orbito-cerebral mucormycosis
Pulmonary mucormycosis
Can involve any organ/tissue
Phaeohyphomycetes Skin and soft tissue infection
Hyalohyphomycetes Skin and soft tissue infection




Echinocandin #|%
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e E A7)

amphotericin B == liposomal amphotericin BE

2% wof= 4-65

A= AR RN e Al7lol=
mg/kg/day (= liposomal amphotericin B 3-4 mg/kg/day)2}
flucytosine 100 mg/kg/dayS H3elslo] 2527t X 2E
g g50= A
oo AN O flu-
200-400 mg/day
A ol2le #-9
o AZEIE A8 299} A T et

E-‘_ o]: ];].
conazole 400-800 mg/day% 8F7t
2 siol 61272k fAake

Eo]:§_]_ ‘6—

amphotericin B 0.7-1.0

sl

82 o141 4 271l tro] WASHE o W, EDT ° @
smo olA1aiA] 14 olmol] Sz s, ey O AR Slolok Tek o] WS m)n @z 3
Jo]A] T Mhsk FYEASAZS T g OVJ% 2w & of| A= fluconazole 400 mg/dayS 6-127) Q7+ FoFsin, 3
ot whe 7helo] 61% 71 Eab, Tof HPAIER Ao AatA] Fofko = vhgo] gl Afole w4 24
kst WUt 2o FRAA WRle] ;e uwolt 1O )
(40, O] JollE Eo}Ali= QAN TR A% 5 cheret 29 HBY OuHEEAS
ofl 4 YR 4+ Sck ol MAISHE 79 A (nodule) DY Bl ofrmZARAL Tt 1Y
(mass), 1= F-5(cavity) 9] FEZ Y= o], S740] jlo] oo & i St At Y] Helew, ArgAel A
9018] HEAE) | SICHAI]L S0 i 7] WHOR W 44 ol AH 2 AR AR nvasive aspergillosis) & 2107 5 9]
H 9ok sEd AAAAE Blsly] g HEpol A Tise). 7P B9 Wl U4 dlokav AR AR nvasive
ARE AlRgsfoF st, EA SHEIT A Y FAPE =50l pulmonary aspergillosis, IPA)O] AR, Z1419] o]l StojALt
2 4 gkl oA 4 LT SR FAE Yol Bk

A7 02 B A AYETFA HGutgo] xR IPAS 23 (proven)ate{ Aot o 2o A ofA
5% (induction), 7}3Kconsolidation), -3-A|(maintenance) 2 2] H2AZAE F0I5tAY, AAF T B Al el 29

Table 4. Criteria for probable invasive pulmonary aspergillosis (IPA)

1. Host factors

Recent history of neutropenia (< 500 neutrophils/mm3 for >10 days)
Allogeneic stem cell transplant recipients

Solid organ transplant recipients

Treatment with T-cell immunosuppressants
Prolonged use of corticosteroids (0.3 mg/kg/day of prednisone equivalent for > 3 weeks)

Inherited severe immunodeficiency

2. Clinical criteria on chest CT

Dense, well-circumscribed lesions with or without a halo sign

Air-crescent sign
Cavity

3. Mycological criteria

Direct test from sputum, bronchial brush, or bronchoalveolar lavage

Presence of fungal elements indicating Aspergillus species on cytology or direct microscopy

Recovery by culture of Aspergillus species

Indirect test in plasma, serum, or bronchoalveolar lavage

Galactomannan antigen detected

Modified from De Pauw et al. [43].

Probable IPA requires the presence of a host factor, a clinical criterion, and a mycological criterion. Cases that meet the criteria for a host
factor and a clinical criterion but for which mycological criteria are absent are considered possible IPA.
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