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Prophylactic treatment of ganciclovir to prevent and cure cytomegalovirus
infection after renal transplantation: a systematic review

ZHANG Li-feng', TIAN Jin-hui', YI Kang', JIA Wen-qin', YANG Ke-hu'’
(" The Evidence-Based Medicine Center of Lanzhou University, > Immunologic Institute , School of

Basic Medical Science, Lanzhou University , Lanzhou 730000, Gansu Province , China)

[ Abstract] Objective To assess the efficacy of ganciclovir to prevent and cure cytomegalovirus (CMV)
infection after renal transplantation. Methods We searched PubMed, EMBASE, Cochrane Library, SCI,
China Academic Journals Full-text Databases, Chinese Biomedical Literature Database, Chinese Scientific
Journals Databases and Chinese Medical Association Journals to collect randomized controlled trials of
ganciclovir to prevent and cure CMV infection after renal transplantation (up to June, 2009). Two reviewers
extracted data independently using a designed extraction form. The quality of included trials was evaluated
according to the Cochrane Handbook. RevMan 5. 0 software was used for data analysis.  Results Twelve
randomized controlled trials were included. The results of meta-analysis showed that: ) Compared with no
receive antiviral agents, ganciclovir couldn’ t lower CMV infection rate and disease rate in 3 months and
6 months after renal transplantation, but could lower CMV disease rate in 12 months. The delay between
transplantation and CMV infection was significantly longer. @) Either valaciclovir or ganciclovir could lower
CMYV infection rate and disease rate after renal transplantation, without statistical difference. @& Compared
with acyclovir, ganciclovir could lower CMV disease rate in 6 months after renal transplantation.
@ Compared with CMV-IgG and valganciclovir, ganciclovir didn’t have statistical difference in decreasing

CMV disease rate (P =0.93; P=0.14). Conclusions longer prophylaxis by ganciclovior may prevent
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CMV infection after renal transplantation. Its curative effect is similar to valaciclovir, CMV-IgG and

valganciclovir, but better than acyclovir.
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Tab 1 The characteristics of included studies
o Intervention study No. Average age  living/ cadaveric DR state Immunosuppressive Follow up .
Studies o . . . . . Survey index
Tntervention group  Control growp (VO (years) (1/C) (Tvs O I/0) regimen (1/C) (mo)
Rondeau  Ganciclovir ~ No receive 17/15 43,8£2.9/ 0/17 s 0/15 D+ /R-17/15 St. + AZA+CsA 6 CMV infection, CMV disease,
1993087 antiviral agents 43.5%3.3 ATG 14/14;0KT; 2/0 Delay between transplantation and
Anti-CD; Ab1/1 diagnosis of CMV infection, CMV
recurrence, Graft failure, Acute
rejection, Delay between grafting
and rejection, Serum creatinine
Ahsan Ganciclovir ~ No receive 21/22 50.4+12.3/  3/18ws7/15 D+ /R-4/4 St. + AZA + CsA 6 CMV  infection, CMV disease,
199709 antiviral agents 47.6%2.1 D-/R+4/6 OKT318/15 Delay between transplantation and
D+/R+7/6 diagnosis of CMV infection, Acute
D-/R-6/6 rejection, Survival rate, Leukopenia
Zhang Ganciclovir -~ No receive 27/28 43,41 11.1/  Not mentioned D+ /R-10/10 BAS12/14 6 CMV  infection, CMV disease.
20065107 antiviral agents 40.5%9.8 D-/R+7/8 CsA+ MMF + St. Delay between transplantation and
D+ /R+10/10 diagnosis of CMV  infection, Delay

between diagnosis of CMV infection
and CMV disease, Acute rejection
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gxR1
No receive 14/12 4.5511,6/  2/12ws0/12  D+/R-1/0/1 CMV  infecti MV di ,
i et 60515 DiRE11ss St o+ CsA+ MMFI3/11/12 Y e .
o antiviral agents 013, / / . N ot Acute rejection, Treatment failure,
Reischig . . . St. + CsA+ AZA1/1/0 . .
S0l Ganciclovir OKT3/ATGO/3/4 12 Serum  creatinine,  Leukopenia,
- Valaciclovir 14/12 4.5511,6/  2/12ws1/11 D+ /R-1/0/1 T \(“2//“) /7 e Thrombocytopenia, Anemia, Other
AC2/0/2
47,8112, 4/ D-/R+2/3/3 infection, mean costs
No receive 36/12 48111/ 2/34050/12 D+ /R-5/4/1 0 ot s e
-,- ; 5 Ry CsA34/32/12.TAC2/3/ MV u?fu.tlon. ‘ MV dl%(fm'
e antiviral agents #0213 D+ /R+27/25/8 Acute rejection, Serum creatinine,
Reischig . . . MMF32/31/12,SIR3/3/0 . X .
2005012] Ganciclovir AZAL 24 GFR, Treatment failure, Survival
- Valaciclovir 36/35 48111/ 2/34vs2/33 D+ /R-5/4/1 E)KAT3 ”—&T(‘S 1 rate, Leukopenia, Thrombocyto-
45112 D-/R+4/6/3 o penia, Anemia, mean costs
Pavlopoulou Ganciclovir Valaciclovir 40/43 43.1£15/ 23/17 vs 28/15 D+ /R-6/6 BAS+ MMF + CsA + MP23/19 6 CMV  infection, CMV disease,
2005013 40,7112 D-/R+7/9 DAC+MMF+ TAC + MP 2/4 Acute  rejection,  Treatment
D+ /R+23/24 SIR+ CsA+ MP2/9 failure, Serum creatinine, Other
D-/R-4/4 MMF + TAC + MP 13/11 infection, Costs of antiviral agents
ALG2/4
Qi Ganciclovir  Valaciclovir 30/30 3811/ Not mentioned Not mentioned CsA+ MMF + St, 6 CMV infection, CMV disease,
2005014] 112 Acute rejection
Brennan  Ganciclovir  Acyclovir 19/23 50,6+2,8/ §/11vs9/14 D+ /R-2/3 St + CsA+ AZA/MMF/ ATG 6 CMV  infection, CMV disease,
1997C15] 44,2£3.0 D-/R+6/7 delayed the onset of CMV disease,
D+/R+11/13 Acute rejection, Serum creatinine,
Leukopenia, Thrombocytopenia
Flechner ~ Ganciclovir  Acyclovir 40/39 47.9/50.2 6/34vs5/34 D+ /R-14/13 OKT3 14.4 CMV  infection, CMV disease,
1998L16] D-/R+11/12 CsSA+ St. + MMF28/27/12 Delay between transplantation and
D+ /R+15/14 CsA+ St + AZA 12/12/10 diagnosis of CMV infection, Acute
D+/R- CMVIG rejection, Other infection
Conti Ganciclovir ~ CMV-IgG 24/27 34/36 4/23vs2/25 D+ /R- CsA+St. + AZA 12 CMV  disease,  hospitalization
1994C17 ALG duration, Survival rate, Serum
creatinine, Costs of antiviral agents
Morales  Ganciclovir ~ CMV-IgG 22/22 48.2+10.8/  Not mentioned D+ /R- ATG/OKT3 18 CMV disease, delayed the onset of
2002181 46£12 CsA+ St. + MMF CMV  disease, Acute rejection,
Survival rate, Serum creatinine
Said Ganciclovir ~ Valganciclovir ~ 41/46 38.2+20.3/  34/7ws15/8 D+ /R+ ATG41/22/19 6 CMYV disease, Graft failure, Acute
20070197 4255154 BAS0/1/27 rejection, Serum creatinine

CsA+St. + MMF16/13/10
TAC+ St+ MMF 19/6/27
St+ MMF + SIR 6/4/9

I; Intervention group; C: Control group; CMV; Cytomegalovirus; CsA; Cyclosporine; MMF; Mycophenolate mofetil; St; Steroid; mo: Month; AZA. Azathioprine; ATG: Antithymocyte

globulin; OKT3; Anti-CD3 monoclonal antibody; TAC: Tacrolimus; SIR: Sirolimus; BAS:; Basiliximab; DAC; Daclirumab; ALG: Antilymphoblastic globulin; CMVIG: Cytomegalovirus immune

globulin; MP: Methylprednisolone.
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Tab 2 Quality of methodology

Literatures Randomization procedure Allocation concealment Blinding Incomplete data ITT analysis  Jadad score
Rondeau 19931%] Unclear Open-labed Unclear No No 1
Ahsan 199709 Computerized generated code Open-labed Unclear Yes No 3
Zhang 20061 Unclear Unclear Unclear No No 2
Reischig 2002011 Unclear Unclear Unclear Yes Yes 3
Reischig 200512 Unclear Unclear Unclear Yes Yes 3
Pavlopoulou 200513 Unclear Open-labed Unclear No No 1
Qi 2005L14] Block random Unclear Blind No No 4
Brennan 1997015 Unclear Unclear Unclear No No 2
Flechner 199816 Unclear Unclear Unclear No Yes 2
Conti 19940171 Unclear Unclear Unclear No No 2
Morales 2002118 Unclear Unclear Unclear No No 2
Said 2007017 Unclear Unclear Unclear No No 2
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Ganciclovir Control . Risk ratio Risk ratio
Study or Subgroup Events Total Events Total Weight(%) (M-H, Random, 95% CI) (M-H, random, 95% CI)
1.1.2 CMV infection rate at 3m —
Reischig,T.2002 1 13 10 12 28.1 0.0910.01 0.62] i
Rondeau, E.1993 12 17 12 15 71.9 0.8810.59 1.31]
Subtotal (95% CI) 30 27 100.0 0.32[0.02 6.40]
Total events 13 22

Heterogeneity: Tau’= 4.25; Chi’= 9.66, df = 1 (P = 0.002); I>= 90
Test for overall effect: Z=0.75 (P=0.45)
1.1.2 CMV infection rate at 6m

Reischig,T.2002 4 13 11 12 49.6
Zhang,Ming 2006 10 27 7 28 50.4
Subtotal (95% CI) 40 40 100.0
Total events 14 18

Heterogeneity: Tau’= 0.93; Chi’>= 6.33, df =1 (P =0.01); I>= 84%
Test for overall effect: Z =0.46 (P = 0.64)
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034 [0.15, 0.77]
1.48 [0.66, 3.32] —i—
0.71 [0.16, 3.05]
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Fig 1 CMV infection after renal transplantation with ganciclovir and without antiviral agents
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RS2 AE G B E M R IRR = 0. 64,
95%CI (0.36, 1.16) ,P=0. 141, 2 WifFs """ ik
THEMBME 6 N CMV kiR, &858 8 16 48 it
bR BB YE R LA AR, 25 R IR, 2

F7ES it FA B EMHEZERIRR=0.13, 5% Cl  HEES % F BB EMEZERIRR=0.35, 95%CI
(0.04,0.41),P=0.000 5], (0.01,13.66) ,P=0.58](& 4),
) BRIE S W TR B HR 6 4 H) OV
Study or Subgroup Ganciclovir ~ Valacyclovir Weight(%% Risk ratio Risk ratio
Events Total Events Total eight(%) (M-H, random, 95% CI) (M-H, random, 95% CI)
1.1.1 CMYV infection rate at 3m —a T
Pavlopoulou, I. D.2005 3 40 6 43 413 0.54 [0.14,2.01] ——
Qi Jun 2005 3 30 11 30 50.2 0.27 [0.08, 0.88]
Reischig, T.2002 1 13 0 12 8.5 2.79 [0.12, 62 .48] -
Subtotal (95% CI) 83 85 100.0 0.43 [0.18, 1.03]
Total events 17
Heterogeneity: Tau’= 0.03; Ch12— 2.08, df =2 (P =0.35); I>= 4%
Test for overall effect: Z =1.90 (P =0.06)
1.1.2 CMYV infection rate at 6m
Pavlopoulou, I. D.2005 7 40 8 43 28.7 0.94 [0.38,2.36] —
Qi,Jun 2005 6 30 21 30 37.7 0.29 [0.13, 0.61] ——
Reischig,T.2005 7 35 11 34 33.6 0.62 [0.27, 1.41] — &
Subtotal (95% CI) 105 107 100.0 0.53 [0.27, 1.06] o
Total events 20 40
Heterogeneity: Tau’= 0.20; Chi’>= 4.19, df =2 (P = 0.12); I>=52%
Test for overall effect: Z =1.80 (P =0.07)
0.01 0.1 1 10 100

Favours ganciclovir Favours valacyclovir
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Fig 2 CMV infection after renal transplantation with ganciclovir and valaciclovir
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Ganciclovir Acyclovir s Risk ratio Risk ratio
Stud Sub °
Hdy orsubgroup Events Towl Tvents Tom  eight®® 1y random, 95% C1) (M-H, random, 95% CI)
1.1.2 CMYV infection rate at 6m
Brennan,D.C.1997 13 19 23 23 542 0.69[0.51,0.94]
Flechner,S.M.1998 1 40 14 39 458 0.07[0.01,0.50] —a—
Subtotal(95% CI) 59 62 100.0 0.24[0.01,6.87]
Total events 14 37
Heterogeneity: Tau’=5.36;Chi*=11.25,df=1(P=0.0008);1>=90% } } | } {
Testfor overall effect:Z=0.83(P=0.41) 0.005 0.1 1 10 200

& 3

Favours experimental Favours control
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Fig 3 CMYV infection after renal transplantation with ganciclovir and acyclovir

. . Ganciclovir Control . Risk ratio Risk ratio
Study or Subgroup Events Total Events Total Weight(%) (M-H, random, 95% CI) (M-H, random, 95% CI)
2.1.2 CMV disease rate at 6m
Reischig, T.2002 0 13 8 12 442 0.05[0.00,0.85] — ———
Zhang,Ming2006 6 27 4 28 55.8 1.56[0.49.4.91] ——
Subtotal (95% CI) 40 40 100.0 035[0.01,13.66] ~ o ——
Total events 6 12
Heterogeneity: Tau’=5.89;Chi’=6.09,df=1(P=0.01);1’>=84%
Testfor overall effect:Z=0.56(P=0.58) I ’ ’ I
0.002 0.1 1 10 200

A 4

Favours experimental Favours control
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Fig 4 CMV disease in 6 months after renal transplantation with ganciclovir and without antiviral agents
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Fig 5 CMV disease in 12 months after renal transplantation with ganciclovir and without antiviral agents
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Fig 6 CMV disease after renal transplantation on ganciclovir and valaciclovir
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Fig 7 CMV disease after renal transplantation with ganciclovir and acyclovir
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Testfor overall effect:2=0.09(P=0.93) Favours experimental ~ Favours control
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Fig 8 CMV disease after renal transplantation with ganciclovir and CMV-IgG
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Fig 9 Delay between transplantation and CMYV infection after renal transplantation with ganciclovir and without antiviral agent
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