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Ganciclovir and Leflunomide Combination Therapy for a Patient
with Cytomegalovirus Pneumonia after Unrelated
Allogenic Stem Cell Transplantation
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Cytomegalovirus (CMV) infection is an important cause of morbidity and mortality among transplant
recipients. The first line standard therapy for CMV pneumonia is treatment with a combination of ganci-
clovir and immunoglobulin. Nevertheless, the mortality of CMV pneumonia is 30~70%. Leflunomide
has been recently reported to have novel anti-CMV activity by inhibiting viron assembly. It is also cheaper
and is more easily given orally as compared to ganciclovir. We report here on an allogenic stem cell
transplant recipient who developed CMV pneumonia that was refractory to ganciclovir and immuno-
globulin. The patient was successfully treated with a combination of leflunomide and ganciclovir. (Korean
J Hematol 2009;44:315-319.)
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FAAZ AN A (pre-B cell) S gt WS 3 (Fig, 1)
el = 29 (Hyper-CVAD L. W ¥ 1183 methotrex-
ate/cytarabine R 9] w3} Fof)& Al o, A

HE AlPstdom, Y 2702 A busulfan + fludar-
abine + thymoglobulin 59 A X 2WS Al &=
H AT FAR(ERRIEQ WM ZRE FFXEA
XolAg Algatgion, o4 T 11Y4A TFT7t
500/ pL o]t o® Zrtstglon, 12U dAado] F
g glo] 50,000/ pL o]Fom F7tetith oA Ht s
FHo g dHH 2 E tacrolimus, sirolimus, metho-
trexateE AFE8FR o1, o)A A CMV &A| 1gG7F &
Aol 7] wjEo v A real time G AALEA-F
g A 9-3-7 Al (reverse transcriptase polymerase
chain reaction; RT-PCR)E %3dlo] nlolgj~ <7}
(titer)ol] tHek FAHALE AlPa3Th o] 2] F 459 A
a5 6~73] 9 AAHAEALE = 500 mL) ¢t 7 g 3H7]

T A U GA 42 110/70 mmHg, A9
o, F5 A0 AU 2L E9A ¥

A A D2 GA = A4 11 g/dL, 3l nt
B35 33%, M 3300/ L, A& 118,000/ 1 Lo]
9lem, ESRE 32 mm/hro] 93 CRPE 3.06 mg/dLo]
Ak A At ARl Al AST 50 TU/L (7873 S
5~40), ALT 10 IU/L (FH9 0~40), ALP 116
TU/L (37488 44~119)0]R e, @7 Al A o] 4
2748 gt #5715 AA A FEVI©] 1.98 L (69%),
FVCE 228 L (63%), FEVI/FVCE 87%= A|3t4 o

=
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HEARM AZ: 19 B A Pe T F5 XA AL

ANA FS SH- ok BRI FH AAA = %

7Vt o (Fig. 2A), 22 & Alga 3 uad A

Fig. 1. Blasts are counted over 90% of all nucleated cells (ANC). They have high N/C ratio, fine chromatin, deep basophilic
cytoplasm and cytoplasmic vacuoles by using Wright-Giemsa stain (A: X100, B: x1,000).



ksl @32 (High resolution computed tomographys;
HRCT)IA = % 51 slokol 47071 2w 2
Az} nRkbg 22159 (ground glass opacity; GGO)©]
B2 Ak (Fig. 2B).

AT} Y AT B WA APOE MV,
varicella zoster virus ®=+ pneumocystis jiroveci 5ol Tt
g AALS APl ) Acyclovir 10 mg/kgS 8A] 7hmf
o} B FsH oju] B8 Zo|W trimethoprim/sulfa-
methoxazole 320/1,600 mg/day 4x5ln Ay Aol g
A T & Algstsivh. 4 597 Al g HRCTol
A k= st oke] GGO% 7ﬂﬁ]—(consohdatlon) A7 o]
Z7tatod 71”0‘]141’\]747“}2 "lsﬂ atla 71 #A] W
ol ol 22 I eH, 5 sk HG A 71
A AE A B A7I8A HAH S Algste] CMV-

PCRAHAL, Wl F3} fungus 3! AFB 415 Al 833
dY Fdo] A3 CMV RT-PCRE 142,800 copies/
mLe 2 &= wa} ganciclovir 5 mg/kgS 12A] 7+

lom, 5

AcH(Fig. 3). B3, 34 HARE CMV RT-PCRE 532,5
copies/mL O 2 =718l o7} Bt e 2 Bus
of, F7tH o2 CMV Aol X aa37) de Ao
4] A = leflunomide AHES AA 3 2, 7] 100
mg/day F-3H-8FS T the 20 mg/day F2] & F
S A& B9 Tl Ganciclovir® leflunomide B 33
S8 A & 14470l At AL APEAS
H, CMV RT-PCR-& 7,450 copies/mL o2 7+431%1 1,
e F5F XA AR A ey A= dA s A g
aatth. WA EE AHESA] 3549 CMV RT-
PCRE S22 A3k QA ¥k AST 206 IU/L (3 3H
9] 5~40), ALT 55 IU/L (B7H ¢ 0~40) .2 53}

tt

Fig. 2. Chest radiograph shows
peribronchial nodular increased
opacites in both lower lung
zones (A). Chest HRCT shows
diffuse distribution of nodule
and GGO in both mid and low-
er lung zones (B).

Fig. 3. Follow up chest HRCT after 2 weeks shows minimal
decreased extent of diffuse distribution of GGO and con-
solidation in both lungs.

Fig. 4. Follow up chest HRCT after 2 months shows more
decreased extent of diffuse distribution of GGO and con-
solidation in both lungs.
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o] leflunomide2 <13} EXo =z AZtE o] leflu-
nomide ¥ & FH3FATh GAIo] HRCTOA dolsl
= W »\9}17] o Fo] F7FA 02 ganciclovir 6
mg/kg/day (5 59) FoAst F4 #Fs L, 25 F
o] A83F HRCTo| A = o r]o]:g] ]|k ;‘d% 22
5% o1 (Fig. 4), CMV R
X85 £539Y.
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1 oA pposEdel HE
(CMV angigenemia) @ CMV DNAoﬂ th & PCRAAI}
gt} A ATl A CMV-PCR¥} CMV antigenemia
CMV S A =& A E(>85%)F Hola 3l
"/} 7)

CMV #H 5] oL oA/ a 25 A &

MV-antlgenemia PCR HAIE o] &35} Aet &
A gste Aol Fasth” MV A FAg9 F8 4t
ol A% s3A<l Oﬂ‘ﬂ"ﬂo o}-7] ﬂaﬂ‘ﬂ 9&
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A T »)\*E Aoz 4 7@ 1t} Ganciclovire CMV
DNA polymeraseS A el o2 A3} acyclovird
FEELAE CMV 29 dia 2 AAA x5 7t
A wo] AHeE 1 9tk 28 ganciclovirs CMV &
gho] I &2 AR AEES I TIA Kot
A7 A P ARTS st A e

e 771 Byel kY
CMV ¥ ¢ 2] 84+ vidarabine, interferon, vidar-
abine + interferon, acyclovir, acyclovir + interferon,
ganciclovir, foscarnet 50] Jovt dAH ANEgrHE
Holz AL glom, el ATl 7]t
gk £4 @2 A9 E;ﬁ}i’i\ﬂ-. Leflunomide =
1998\d w|=of| A 3}Fu}E] A2k (disease-modifying an-
tirheumatic drug) &2 <151 2714 S protein
kinase 24 2 pyrimidine 42 SA5te] TA|E, BA|
£ 242 AANAT) 2 B0l B 2o
g—x{g o].‘:_ :L/H \:_1 u]-/H =z o] /ﬂﬂl?_tﬂ‘_@oﬂ}ﬂ mOﬂcﬂ
A A2 AFEHTE E3 leflunomide= A A ¢ 7 AR
Al CMVel| gutele 2~ 35 YEepdtia By ¥
9Jth. Leflunomide= ulo]&] A FAAS] A Al(trans-
cription) =& E-4)| (replication)ol] 43S 12 &= Aol
olyz} mlol3 A Z¥(assembly)e] ZH7]dl| nucelo-
capsides Wl st= M2 7| 1S Foto] o]z~
32 Yepdth” g&o] ganciclovird] #54do] )
A Aol e CMV A3 2o A leflunomide=
CMV DNA 9712 g#d oz 7HaAAL” 18y
leflunomide®] Algo] W& F2 F28&o= 7t A7
3] 7] 9 4 (teratogenicity) o] &&= 17| wizell A4l g
BUER o] Zgasith

2 ZHAE B9 o BHE FWe CMV 3
A7} ganciclovir =X 85 Edlo] AdAFEA o)

A TAE I, CMV DNA G717 ZAEA g %
HAEA S W leflunomideS T7}§j}0 ZH 4A
33} A CMV DNA9 54388 =3ttt o
4. BFEARATA £ AR 7 it
ol CMV # o] 2179 9lo] 132 A H ganciclovir
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At A Zutol el 2~ -2 7] 5o] AstE o] 4
ﬂz}oﬂ/\i T8 ARl F shutolth. CMV HH 9]
FX & ganciclovire} WA Z = =
o}z 30~70% E& AR ES Bt HI leflu-

=
nomide”} ganciclovirel] ¥H-g-o] 1= CMV oAl u}
ol2] 29 ZH(assembly)S A dle] X FEIHE HQl
U Burt 9tk AREL Sz uA o] &
B &}

kA8l CMV | " o] 4] ganciclovir®} leflunomide H &
g5 ol &

3Fed ganciclovirdl] WH2-o] {lE CMV lﬂ]%‘
S ATACR 273 195 A Esle] Bl vlolt).
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