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Impact of ABO incompatibility on post-transplant CMV, BKV, and HZV
infections in renal transplant patients: A meta-analysis
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Objectives : This study aimed to determine whether ABO incompatibility increases the risk for CMV,
BKV, and HZV infections among kidney transplant patients.

Methods : We conducted a systematic review and meta-analysis according to PRISMA guidelines.
Related articles were retrieved from PubMed, Scopus, and Embase until September 25, 2025. The
Newcastle—Ottawa Scale (NOS) was used to assess the quality of the eligible studies. The
Comprehensive Meta-Analysis program (CMA, Biostat Inc., New Jersey, USA) was utilized for
statistical analysis and to calculate pooled odds ratios and 95% confidence intervals.

Results : A total of 26 trials involving over 7,000 subjects were included in the final analysis. Overall,
ABO incompatibility significantly increased the risk of CMV infection (OR= 1.36; 95% CI: 1.06—-1.75; p
= 0.0200), BKV infection (OR = 1.83; 95% CI: 1.14-2.94; p = 0.0100) and HZV infection (OR =
1.68; 95% CI: 1.15-2.43; p = 0.0070). Thus, among the infections considered here, BKV presented
the highest OR, followed by HZV and then CMV. There was no apparent bias in the publication of BKV
and HzV studies.

Conclusions : ABO incompatibility is a strong risk factor for CMV, BKV, and HZV infections after
kidney transplantation, with the highest correlation for BKV infection.
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Table |. Baseline characteristics of studies inchded in our analysis

Sample Quality
| Study | Country | Design | Age (vears) | size | Oulcomes | assessment |
| Ashimine 2014 | Japan VRO (400 =150 | 320 | Infection. rejection. survival . High
| Becker 2015 | Germany | R |46 (18-65) | W2 | Infection, cosi, survival, surgical complication. | High
| Fuchinoue 2011 | Japan | R (4352137 | 393 | Henal fanction. sunvaval, infection | High
| Genberg 2008 | Sweden R 1350143 |45 | Renal fasction, infection, B-cell | High
| Habacht 3011 | (.n'lll'\_'lﬂ;\-' B | 456+ 3 6 | 67 | }{c‘]._\'llun. nfection, \IITE]L‘.II\.'l'\ul!!E!llt.'_IIh_lI'! | i[lgh
| Hatakeyama 2014 | Japan R | 450120 |42 | Rejection. infection, survival | High
| Hwang 2013 | Korea B | 44192 | 173 | Renal fanction, survival, infection | High
| Iwai 2005 | Japan 14 | 64739 | 21 | Rejection. infection, surgical complication . High
| deon 2010 | Korea 4 | 19-58 | 83 | Renal fanction, infection, rejection | High
| Kem 204 7 | [ | 14 | S0 19659 | TH7 | Survaval, wrafl function. rejection, infection | I[|!h
| Kobei 2012 | Japan R | 404123 | 185 | Survival, rejection, infection | High
| Kwon 2016 | Karen ;4 | 413+ 121 | B34 | Survival, infection, surgical complication, graft fusction | High
| Lee 2016 | Korea R | 43.3= 138 | 213 | Rejection. graft survival, infection | High
| Melexopoulou 2015 | Greece B (300110 |60 | Survival, graft function, renal function, infection | High
| Macir-Hennani 201 & | France R’ |450= |35 | BR | Survival, graft function, infection, renal function | High
| Otbcunni 2016 | Japan RC | 380 = ILT | 1032 | Graft function. survival, infection | High
| Park 2016 | Korea R | 49065 |32 | Survival, infection, renal function, surgical complication | High
| Sanchez-Escuredo 2006 | Spain | P |44 (30 | 176 | Sunaval, rejection. infection | High
| Schachiner 2015 | Germany | P |52 (18-65) | 97 | Infection, mortality, renal function | High
| Shin 20| 5 | Korea B | 42 8= |18 | 449 | Survival, renal function. |n|4.'|'t|m1_-.|lrg_|r.|| |'n|||i|'||;.'|t|un 1 I|'|£h
| Shishido 2012 | Japan R (U145 | 323 | Rejection. infection, survival | High
| Subramanian 2013 | US P | 322=36 |63 | Graft function, renal function, infection, survival | High

| Japan R (430« 135 | 125 | Graft survival, mortality, infiection | High
| Metherlands | R | 54 (22-78) | 100 | Gralfl survival, infection | High
| Japan 14 | 4642 |46 | T] | Rejection. renal function, infection | High

| Germany P (AT 110 | 203 | Monality, graft loss, infection, renal function High
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Figure 1. PRISMA flow diagram illustrating the study selection process for inclusion in the
meta-analysis. A total of 7,450 records were identified through database searches (PubMed,
Scopus, and Embase) and additional sources. Afier removing duplicates (n = 56) and irrelevant
studies (n=7,331), 63 records were screened. Following eligibility assessment, 37 reports were
excluded (14 due to insufficient data and 23 being review articles). Ultimately, 26 studies met
the inclusion criteria and were included in the final analysis.



