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ENGLISH SUMMARY 

Renal transplant recipients (RTRs) need lifelong immunosuppressive treatment to prevent 

graft rejection. Patient survival after renal transplantation has increased over time due to, 

among other factors, more effective immunosuppressive regimens. The immunosuppressive 

treatment of RTRs leads to a higher susceptibility to opportunistic infections and reactivation 

of latent viral infections.  

 

During recent years, several large population-based registry studies have found that RTRs 

have an increased risk of human papillomavirus (HPV)-associated anogenital cancers 

compared to the general population. Few cross-sectional studies have studied the occurrence 

of anogenital pre-cancer lesions in RTRs. Additionally, very few cross-sectional studies have 

examined the occurrence of anogenital warts in RTRs. 

 

The main aims of this PhD thesis were 1) to study the risk of anogenital warts (AGWs) and 

anal pre-cancer lesions (anal intraepithelial neoplasia grade 2-3, AIN2/3) in a population of 

Danish RTRs compared with a control group of individuals without renal transplantation; 

and 2) to identify risk factors for intra- and perianal warts and AIN2/3 in RTRs. 

 

In Paper 1, in a nationwide registry-based cohort study, we investigated hazards of AGWs 

in RTRs compared with a comparison cohort without renal transplantation (non-RTRs). We 

used Danish nationwide registries to identify our study population, retrieve information on 

treatments/diagnoses of AGWs, previous HPV-related anogenital (pre-) malignancies, other 

organ transplantations or diagnoses of HIV/AIDS, HPV vaccination status and educational 

level and income. We found increased hazards for AGWs in RTRs compared with non-

RTRs, both for men and women. The cumulative incidence of AGWs was highest in RTRs 

younger than 30 years. 

 

In Paper 2, in a cross-sectional clinical study, we investigated the prevalence and odds of 

AGWs in 250 RTRs compared with a control group of 250 individuals without renal 

transplantation. All participants had a thorough anogenital examination including mucosal 

sites, in addition to high-resolution anoscopy for intra- and perianal subclinical warts. We 

found higher overall odds of AGWs in RTRs compared with controls. The odds were 

particularly increased for external clinical AGWs, whereas the odds of perianal subclinical 



 

warts were comparable in RTRs and controls, and no clear pattern was seen for intra-anal 

clinical warts. Current smoking and ever having had receptive anal sex were identified as 

risk factors for intra-/perianal warts in RTRs. Increasing lifetime number of sexual partners 

also tended to increase the odds of intra-/perianal warts in RTRs. 

 

In Paper 3, based on the same study population as Paper 2, we investigated the prevalence 

and odds of AIN2/3. All participants had high-resolution anoscopy performed and anal 

testing for high-risk (hr) HPV. We found that RTRs had increased odds of AIN2/3 compared 

with controls, both in men and women. All AIN2/3 lesions were detected in participants with 

anal hrHPV infection. The overall prevalence of AIN2/3 was higher in female than male 

RTRs, but among anal hrHPV positive RTRs, the AIN2/3 prevalence was similar in men 

and women. Risk factors for AIN2/3 in RTRs were current anal hrHPV infection, ever 

having had receptive anal sex and a history of AGWs. 

 

The findings of this PhD thesis could potentially lead to recommendations for future 

examination for HPV-related anogenital lesions in RTRs. Our finding of a high prevalence 

of AGWs in RTRs (8% in men and 11% in women) support that the current full skin 

examination of RTRs in dermatology settings for cutaneous (pre-) malignancies should be 

extended to include a thorough anogenital examination for AGWs. Furthermore, our 

observation that AIN2/3 lesions were only detected in anal hrHPV positive individuals 

indicate that hrHPV DNA testing should be further explored as a potential screening tool for 

anal dysplasia in RTRs.  
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