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DISCLOSURES



LEARNING OBJECTIVES

Organ transplant recipients, here represented by kidney transplant 
recipients, from a Danish perspective,  and their risk of:

Anal hrHPV infection and for female KTRs cervical co-infection
Anal warts
Anal HSIL
Perspectives for anal cancer screening in this population



BACKGROUND
IN DENMARK THERE IS NO SCREENING PROGRAM FOR ANAL CANCER, AND THIS IS REFLECTED IN 
LOWER RATES OF ANAL HSIL AND HIGHER RATES OF ANAL CANCER

1998 – 2018:

2580 anal cancer (90% SCC) 871 aHSIL-AIN2/3

2/3 of anal SCC and aHSIL-AIN2/3 were among women

AIN: Anal intraepithelial neoplasia
aHSIL: anal high grade squamous intraepithelial lesion

Ref.: Urbute A et al. Trends in incidence and survival from anal cancer and incidence of high-
grade anal intraepithelial neoplasia in Denmark. Cancer Epidemiol. 2022 Apr;77:102099



REF.: 
CLIFFORD G ET AL.  A META-
ANALYSIS OF ANAL CANCER 
INCIDENCE BY RISK GROUP: 
TOWARD A UNIFIED ANAL 
CANCER RISK SCALE. INT J 
CANCER. 2021;148(1):38-47.



BACKGROUND

Impaired host T-cell response on the clearance or 
control of an established HPV infection 



Project overview

Registry-based study Clinical study

Prevalence and risk of anogenital warts

Prevalence and risk of anal HPV infection

Kidney transplant recipients

Prevalence and risk of anal HSIL

Incidence and clearance of cervical and anal HPV infection

Prevalence of oral HPV infection

Prevalence of penile HPV infection

Prevalence of cervical HPV infection and risk of anal co-
infektion

Risk of genital warts

Risk of cervical-, vulvar-, vaginal-, penile-
and anal precancerous lesions and cancer
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 62% were men

 66% were aged ≥40 years at baseline

 qHPV vaccine before baseline

 History of HPV-related anogenital (pre-)cancer lesions 

 HIV-infection 

 Other solid organ transplantations

1.2% vs 1.1%

KTRs = non-KTRs 2.4% vs 2.2%

0.2% vs 0.1%

1.7% of KTRs compared with <0.1% of non-KTRs

RESULTS (REGISTRY-BASED STUDY)
LARSEN HK ET AL. AMERICAN JOURNAL OF TRANSPLANTATION. 2019;19(1):156-165





• HRs of AGWs were increased in RTRs compared with 
non-RTRs

• <1 year of transplanation throughout follow-up (≥ 

10 years)

• Independent of year of transplantation

• In all age groups at transplantation





125 female controls 125 male controls

Final studypopulation

123 female KTRs 124 male KTRs 125 female controls 123 male controls 124 female KTRs 124 male KTRs

AGWs paper

125 female KTRs 125 male KTRs 125 female controls 125 male controls

1 participant in whom anal HPV testing was not performed                             
2 participants with invalid anal INNO-LiPA test                                                     

2 participants who had never had sex

1 participant who refused HRA                                                                        
2 participants where HRA was not possible                                       

2 participants who had never had sex
2 participants who had never had sex

Anal HPV paper Anal HSIL paper



Definition of subclinical intra- or perianal warts: 
Only visible after application of acetic acid 3% 

Definition of clinical AGWs: Anogenital lesions 
visible without application of acetic acid 3%

Histologically confirmed
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HPV-51 was the most prevalent hrHPV type in all 4 groups. 
HPV-16 was found in approximately 16%–17% of the hrHPV-positive KTRs and 24%–29% of the hrHPV-
positive controls.

Among hrHPV positive KTRs, 63% and 52% of men and women, respectively, were infected with hrHPV
types covered by the nonavalent HPV vaccine (16/18/31/33/45/52/58). 





Model 2bModel 1an (%) with 
cervical and anal 

hrHPV co-
infectionNGroup (95% CI)OR(95% CI)OR

(ref)1(ref)1(27.3)8121
Control
s

(2.7–
15.0)

6.3
(2.5–
13.3)

5.7(6.6)33121KTRs

Table 3. Prevalence and odds ratio of cervical and anal hrHPV co-infection in Danish 
kidney transplant recipients and immunocompetent controls, 2016–2017.

CI, confidence interval; hrHPV, high-risk human papillomavirus; OR, odds ratio; KTR, kidney transplant recipient.
aAdjusted for age (linear).
bAdjusted for age (linear), lifetime number of sexual partners (linear), current smoking (yes/no) and history of
receptive anal sex (yes/no).



30.3% (10/33) had the exact same HPV types detected at both 
sites;
33.3% (11/33) had both concordant and discordant HPV types 
on the cervix and anus; and 
36.4% (12/33) did not have any of the same HPV types detected 
at the two sites
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n(%) n(%)
anal HSIL anal HSIL

Men
controls (0.8) 1 (ref) (3.4) 1 (ref)
KTRs (6.5) 11.21 (1.46–291.17) (33.3) 14.84 (1.65–438.24)

Women
Controls (4.0) 1 (ref) (14.7) 1 (ref)
KTRs (15.4) 6.41 (2.14–24.10) (33.9) 4.58 (1.36–18.85)

*Adjusted for age, smoking, lifetime number of sexual partners and receptive anal sex.
CI, confidence interval, HSIL, high-grade intraepithelial lesion; OR, odds ratio; KTR, kidney transplant 
recipient

Odds ratios of anal HSIL in kidney transplant recipients compared with controls

total study population

OR* (95% CI)

Anal high-risk HPV positive 
participants

OR* (95% CI)

Anal HSIL was exclusively found in anal hrHPV positive 
KTRs and controls 



HPV 16 and anal HSIL:

Prevalence of aHSIL in individuals with HPV16 infection:

53.8% (7/13) in KTRs versus 29.4% (5/17) in controls 
(p=0.26). 

For other hrHPV types than HPV16, the corresponding 
prevalences of aHSIL were

29.9% (20/67) in KTRs versus 2.2% (1/46) in controls 
(p<0.001).



RISK FACTORS INTRA-/PERIANAL WARTS AND ANAL HSIL

Anal HSIL, 
OR¹ (95% CI)

Intra-/perianal warts ,
OR¹ (95%CI)

RTRs

6.23 (2.23-19.08)2.60 (1.11-6.07)Receptive anal sex

3.04 (0.84-11.88)1.90 (0.82-4.40)Number of lifetime sexual partners ≥ 10

0.89 (0.22-2.89)2.43 (1.10-5.39)Current smoking

4.21 (1.53-11.48)1.04 (0.43-2.48)History of AGWs

_²Anal hrHPV infection

¹Adjusted for age, sex, smoking, number of lifetime sexual partners and receptive anal sex.
²Fisher´s exact test: p<0.0001, OR not computable as there were no cases of anal HSIL in anal hrHPV negative RTRs



CASE 1 FROM THE KTR HPV/DYPLASIA PROJECT

 36-year old female KTR, Kidney transplatation maj 2010 
Cause:  Polycystic kidney disease

 Immunosuppressive treatment: 

 Prednisolon

 Tacrolimus (prograf)

 Mycophenolatmofetil

Clinical examnation 2016:

Verrucous lesion at the introitus

Histologically:  Vulva HSIL-VIN3

Cervix: persistent infection with HPV 16



CASE 1 :  ANAL FINDINGS

Anal cytology:  ASC-H

Anal HPV testing: HPV 16

HRA:  9 o´clock mosaicism, 4 o´clock leucoplakia with punctuaion, erosive

Histology: Anal HSIL-AIN3 x 2



CASE 1 CONTINUED

 Ongoing anal HSIL and 

 From 2020 perianal HSIL

 Treatments

 5-FU, Imiquimod 5%, Trichloroacetic acid

 Electrocautery x 5

 From dec 2022 referred to department of Gastro-
intestinal surgery

 September 2023 Perianal SCC



CASE II FROM THE KTR HPV/DYPLASIA PROJECT

71-YEAR OLD FEMALE KTR, ANAL CYTOLOGY: ASC-H, ANAL HPV: HPV 16

HSIL-AIN 3

HSIL-
PAIN 2-3

HSIL-PAIN 
2-3

HSIL-AIN 3
35



CASE 2 BEFORE AND AFTER TREATMENT

Before treatment After treatment: electro cautery x many + surgical removal of polyp

36

HSIL-PAIN 2-3

HSIL- AIN 3



CASE III 47-YEAR OLD KIDNEYTRANSPLANT RECIPIENT, REFERRED 
AFTER PERIANAL SCC X 2

Systemic Lupus Erythematosus since 2000
Kidney transplant:  2014

Perianal SCC x 2 ; August 2018 and January 
2020.



Histology:
Perianal:
12.07.2018 HSIL at 5-6 o´clock,  hrHPV type 18 og 33
14.08.2018 SCC at  5-6 o´clock, free resectionborder, PET CT uden tegn til spredning. No 
indication for X-ray therapy
05.12.2018 HSIL at 3-5 o´clock, excision with el-diathermy
23.08-2019, HSIL at 4, 4-5, 6-7 and 7 o´clock
30-01-2020 SCC recurrence perianal at 5 o´clock. X-ray treatment 27/30 54 gy for T1 c ani
03.06.2020  HSIL at 4 and 8 o´cloco. 
26.11.2021 og 10.03.2022  HSIL at 4 o´clock
16.06.2022  HSIL at 6 0´clock
03.10.2022 HSIL 5 and 7 o´clock
26.01.2023 HSIL at 5 o´clock
24.08.2023: HSIL at 7 o´clock 
02.01.2024 HSIL at 5 o´clock, at  6-7 o´clock changes corresponding to HSV, confirmed on 
immunohistochemical staining
04.06.2024  HSIL at 3, 5-6 and 6 o´clock.
Analcanal:
19.12.2019 HSIL at 11 o´clock and LSIL at 8 o´clock. 
29.09.2022 HSIL at 6 o´clock and probably HSIL at 8-9 o´clock
Vulva:
26.01.2023 Introitus HSIL
20.04.2023 HSIL lateral for lleft labia major
Cervix
2013 Conisatio: CIN3. 
2020  hrHPV type 16 og 33 , normal cytology (februar 2020)

CASE III CONTINUED



Treatments perianal/anal HSIL:

Aldara 5% x 3 weekly for 8 weeks only slight effect

5-FU only one week due to sideeffects.

Trichloroacetic acid 90% x many

Excision with diathermy dept of Surgery 16.06.2022 and sept 2022

Electrocautery x 4 

Cryotherapy 2 x 20 sec 04.07.2024 og 3 x 10 sec  11.07.2024 followed
by topical 5-FU x 5 weekly for  6+4 weeks with good result



CASE III CONTINUED BEFORE AND AFTER CRYO FOLLOWED BY 
TOPICAL 5-FU



CASE III CONTINUED ON DIALYSIS, ONLY STEROID TREATMENT
CURRENTLY



 In a Danish population of kidney transplant recipients

 Increased prevalence and risk of anogenital warts compared
to healthy controls were found

 At Dermatological visits for skin cancer screening a full skin 
examination should include inspection of the anogenital area
for anogenital warts

Conclusions and 
Perspectives



 Be aware that Imiquimod stimulates the immunsystem, so close control with kidney function in KTRs and liver 
function i Liver transplant recipients is essential



 In a Danish population of kidney transplant recipients compared to 
healthy controls:

 Increased prevalence and risk of anogenital warts

 At Dermatological visits for skin cancer screening a full skin 
examination shall include inspection of the anogenital area for 
anogenital warts

 Higher prevalence and risk of anal hrHPV in female KTRs

 For both male and female KTRs with anal hrHPV similar
prevalence of anal HSIL (33%)

 >50% of KTRs with anal HPV16 had anal HSIL and aprox. 30% 
of KTRs with other anal hrHPV than HPV 16 had anal HSIL

 Anal hrHPV seems reasonable as a triage marker for HRA 
referral in KTRs

Conclusions and 
Perspectives





“In settings with limited HRA capacity, it is acceptable to only refer 
individuals testing positive for HPV16 to immediate HRA, with repeat 
testing in 12 months recommended for individuals testing positive for 
other hrHPV types. Repeat screening in 24 months is recommended 
for individuals testing hrHPV negative”.
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