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摘要： 目的: 了解肾移植术后血流感染的临床特点、病原菌组成情况及耐药性，指导抗生素在肾移植术后的合理

应用。方法: 2003年7月至2013年6月10年间在本院住院的肾移植术后经血培养证实的血流感染患者71例中共检出

菌株81株，以BD微生物鉴定系统进行药敏试验了解其病原菌组成及耐药性特征，并收集相关患者临床资料。结果: 
病原菌构成中革兰阴性杆菌处于优势(67.90%)，革兰阳性菌次之(28.40%)，真菌最少(3.70%)。对革兰阴性杆菌

最为敏感的药物为氨基糖苷类和碳青霉烯类抗生素，耐药性最高的为第1代头孢类抗生素和半合成青霉素，其次是

第2代头孢类、单环β内酰胺类及磺胺类抗生素; 对革兰阳性菌耐药性最低的为糖肽类及恶唑烷酮类。结论: 肾移植

后血流感染的临床特点包括高热、近期感染为主及死亡率高等。尽管革兰阳性菌是重要致病菌，本院肾移植术后血

流感染病原菌以革兰阴性杆菌为主，革兰阴性菌和革兰阳性菌均有很高的抗生素耐药性。
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Abstract: Objective: To investigate the clinical manifestation and determine the distribution of 
pathogens and their characteristics of drug susceptibility to bloodstream infections (BSIs), and provide 
evidence for clinical anti-infection treatments after renal transplantation.
Methods: Totally 81 episodes of BSIs occurred in 71 patients between July 2003 and June 2013. We 
retrospectively analyzed the pathogens and their drug susceptibility characteristics with BD 
microbiological assay system. We also collected the clinical and laboratory data of the patients .
Results: The main pathogens were gram negative bacteria (67.90%), followed by gram positive 
bacteria (28.40%) and fungi (3.70%). The most common gram negative bacillus was Escherichia 
coli.While for gram positive bacteria, the main bacillus was coagulase-negative staphylococci. The gram 
negative bacteria were relatively sensitive to aminoglycosides and carbapenem. The gram positive 
bacteria were sensitive to glycopeptides and oxazolidone.
Conclusion: The clinical manifestations included high body temperature, onset in the early period after 
kidney transplantation and high mortality. Though gram positive coccus plays an important role, most 
infections are caused by gram negative bacteria in BSIs after the renal transplantation. The antibiotic 
resistant rate for gram negative bacteria is very high as well as gram positive bacteria.

Keywords: renal transplantation   bloodstream infections   pathogen   resistance   

收稿日期 2013-07-05 修回日期  网络版发布日期  

DOI: 10.3969/j.issn.1672-7347.2013.09.012

基金项目: 

通讯作者: 李静乐, Email: ljle2012@163.com

作者简介: 万齐全, 博士, 主治医师, 主要从事器官移植围手术期及重症患者管理和移植后感染方面的研究。 

作者Email: ljle2012@163.com 

参考文献：

1. Wagener MM, Yu VL. Bacteremia in transplant recipients: A prospective study of demographics, 



etiologic agents, risk factors and outcomes［J］. Am J Infect Control, 1992, 20(5): 239-247.  

2. McClean K, Kneteman N, Taylor G. Comparative risk of bloodstream infection in organ transplant 
recipients［J］. Infect Control Hosp Epidemiol, 1994, 15(9): 582-584.  

3. Moreno A, Mensa J, Almela M, et al. 138 Episodes of bacteremia or fungemia in patients with solid 
organ(renal or hepatic) transplantation［J］. Med Clin(Barc), 1994, 103(5): 161-164.  

4. Moreno A, Cervera C, Gavaldá J, et al. Bloodstream infections among transplant recipients: results of 
a nationwide surveillance in Spain［J］. Am J Transplant, 2007, 7(11): 2579-2586.  

5. Harbarth S, Ferriere K, Hugonnet S, et al. Epidemiology and prognostic determinants of bloodstream 
infections in surgical intensive care［J］. Arch Surg, 2002, 137(12): 1353-1359.  

6. Silveira FP, Marcos A, Kwak EJ, et al. Bloodstream infections in organ transplant recipients receiving 
alemtuzumab: No evidence of occurrence of organisms typically associated with profound T cell 
depletion［J］. J Infect, 2006, 53(4): 241-247.  
7. Linares L, García-Goez JF, Cervera C, et al. Early bacteremia after solid organ transplantation［J］. 

Transplant Proc, 2009, 41(6): 2262-2264. 
8. Leigh DA. Bacteraemia in patients receiving human cadaveric renal transplants［J］. J Clin Pathol, 

1971, 24(4): 295-299. 
9. Nielsen HE, Korsager B. Bacteremia after renal transplantation［J］. Scand J Infect Dis, 1977, 9(2): 

111-117. 
10. Morduchowicz G, Pitlik SD, Shapira Z, et al. Infections in renal transplant recipients in Israel［J］. Isr 

J Med Sci, 1985, 21(10): 791-797. 
11. Lin MF, Lau YJ, Hu BS, et al. Bacteremia in renal transplant recipients: Retrospective analysis of 60 
episodes in a teaching hospital［J］. Zhonghua Yi Xue Za Zhi(Taipei), 2001, 64(2): 108-114.  

12. Dantas SRPE, Kuboyama RH, Mazzali M, et al. Nosocomial infections in renaltransplantpatients: Risk 
factors and treatment implications associated with urinary tract and surgical site infections［J］. J Hosp 

Infect, 2006, 63(2): 117-123. 
13. Silva M Jr, Marra AR, Pereira CA, et al. Bloodstream infection after kidney transplantation: 
Epidemiology, microbiology, associated risk factors, and outcome［J］. Transplantation, 2010, 90(5): 

581-587. 
14. 万齐全, 肖雪飞, 叶启发, 等. 肝、肾移植患者并发血流感染的死亡危险因素分析［J］. 中南大学学报: 医学版, 

2012, 37(9): 924-927.WAN Qiquan, XIAO Xuefei, YE Qifa, et al. Risk factors for bloodstream infections in 
liver or kidney transplantation recipients［J］. Journal of Central South University. Medical Science, 

2012, 37(9):924-927. 
15. Wu SW, Liu KS, Lin CK, et al. Community-acquired urinary tract infection in kidney transplantation: 
risk factors for bacteremia and recurrent infection［J］. J Formos Med Assoc, 2013, 112(3): 138-143.  
16. Garner JS, Jarvis WR, Emori TG, et al. CDC definitions of nosocomial infections［J］. Am J Infect 

Control, 1988, 16(3): 128-140. 
17. Rabkin DG, Stifelman MD, Birkhoff J, et al. Early catheter removal decreases incidence of urinary 
tract infections in renal transplant recipients［J］. Transplant Proc, 1998, 30(8): 4314-4316.  

18. Hsu J, Andes DR, Knasinski V, et al. Statins are associated with improved outcomes of bloodstream 
infection in solid-organ transplant recipients［J］. Eur J Clin Microbiol Infect Dis, 2009, 28(11): 1343-

1351. 
19. 张卓然, 倪语星. 临床微生物学和微生物检验［M］. 北京: 人民卫生出版社, 2003: 503-505.ZHANG 
Zhuoran, NI Yuxing. Clinical Microbiology and microorganism examination［M］. Bejing People’s 

Medical Publishing House, 2003: 503-505. 
20. 刘剑荣, 张勇, 陈玲, 等. 280例血培养阳性标本细菌分布及耐药性分析［J］. 检验医学与临床, 2009, 6(4): 

279-280.LIU Jianrong, ZHANG Yong, CHEN Ling, et al. Bacteria distribution and drug resistance anylasis 
of 280 blood culture positive samples［J］. Journal of Laboratory Medicine and Clinical Sciences, 2009, 6

(4): 279-280.

本刊中的类似文章

1．谢续标，蓝恭斌，彭龙开，彭风华，王彧，方春华，聂曼华.乙肝/丙肝阳性供肾移植临床观察[J]. 中南大学学

报(医学版), 2009,34(03): 259-263 
2．张卫茹1, 周成2, 谢晋良2, 陈本美3, 昌兰4.(英文)肾移植患者血清非对称二甲基精氨酸水平 
变化与内皮功能改善的关系[J]. 中南大学学报(医学版), 2009,34(04): 289-294 

3．戴春梅  周建党  伍勇  漆涌  .重症监护病房医院感染病原
菌分布及其耐药性分析[J]. 中南大学学报
(医学版), 2006,31(02): 277-280 
4．易红  杨轶轩  汤参娥  陈主初  张桂英  肖志强. 

Sorcin蛋白质高表达与胃癌细胞多药耐药
的关系 



[J]. 中南大学学报(医学版), 2006,31
(03): 340-344 
5．谭泽明  伍莹  张华莉  肖献忠.CoCl2缺氧诱导SW480细胞
化疗耐药及其机制[J]. 中南大学学报(医
学版), 2006,31(03): 345-349 
6．黄柏胜  罗奇志  李立新  梅冰  邹义洲  邬力祥  余平.湖南汉族肾移植
受者MICA*008/A5.1基因与HCMV感染的关系
[J]. 中南大学学报(医学版), 2006,31
(04): 479-482 
7．张梅春  胡成平  陈琼  夏莹. 

Survivin反义寡核苷酸治疗耐顺铂人肺腺
癌细胞裸鼠移植瘤的实验研究 

[J]. 中南大学学报(医学版), 2006,31
(05): 717-722 
8．陈湘  刘海涛  周成  谢晋良  齐范  肖俊威.手助腹腔镜活体取肾
的临床观察[J]. 中南大学学报(医学版), 
2006,31(06): 911-913 
9．薛武军, 宋勇, 田普训, 丁小明, 潘晓鸣, 燕航,侯军, 冯新顺, 项和立, 田晓辉, 任丽.158例亲属活体肾移植的临床

研究[J]. 中南大学学报(医学版), 2009,34(09): 867-873 
10．周成1, 刘海涛2, 周辉1, 朱向荣1, 丁翔1, 陈志1, 谢晋良1.肾移植后外周血单个核细胞中Foxp3 mRNA的表达

[J]. 中南大学学报(医学版), 2009,34(09): 874-878 
11．彭龙开，谢续标，彭风华，王彧，姜奕，蓝恭斌，方春华，聂曼华.他克莫司替换环孢素A延缓慢性移植肾肾病

进展的临床研究[J]. 中南大学学报(医学版), 2007,32(01): 59-62 
12．张晋湘1，*, 陆丹倩2, 易建文3 .3160份血液细菌培养结果及耐药性分析[J]. 中南大学学报(医学版), 0,(): 

121-122
13．张晋湘1，*, 陆丹倩2, 易建文3 .3160份血液细菌培养结果及耐药性分析[J]. 中南大学学报(医学版), 2005,30

(1): 121-122
14．姚冬梅*, 陈若虹, 郑荣, 唐亚梅, 童明华.老年慢性病患者下呼吸道院内感染病原菌分布及耐药性监测[J]. 中南

大学学报(医学版), 2004,29(2): 224-226
15．孟婕1 ，谢伟2， 吴安华3， 胡成平1，*，王延金4.颅脑手术后医院内肺炎病原菌及耐药性分析[J]. 中南大

学学报(医学版), 2004,29(4): 435-437

Copyright by 中南大学学报(医学版)


