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1. Progress Report

1.1 Summary of activities

Genital infections with high-risk human papilloma viruses (HPV), in particular HPV type 16, are extremely common and can cause severe diseases of the female genital tract of which worldwide 250.000 women die per year. Healthy subjects, but not patients, predominantly exhibit strong Th1/Th2 type immunity against E2 and E6, suggesting that these responses are associated with protection. Since HPV related diseases are a major problem in developing countries we performed the current pilot study in order to chart the percentage of individuals at risk for progressive HPV 16 as well as the immune response against this virus. Objectives of the study are:

1. To collect epidemiological data on the incidence of high risk HPV and the immune status - including testing the usefulness of a simple low cost DTH skintest for HPV 16 compared to the more complicated and expensive elispot bloodtest.against the virus - in preparation for a future HPV-vaccination program
2. To include HPV education and screening in the current STD campaign in Jakarta and Bali and share the experiences with HPV researchers in other developing countries.

The first year has mainly been used to start the whole project. First a kick off meeting was organized in Jakarta where all participants were present. Furthermore local details were discussed with participants in Jakarta as well as on Bali. See annex I.

During the first half year activities were organized to gain awareness, get the legislation for the project in Indonesia as well as in The Netherlands. Screening facilities were organized by the local staff with help of the Leiden department. The second half of the year was used to organize technical necessities and to overcome the main technical problems caused by loss of cell material due to the freezing procedure. 
By the end of year 1 collection of the material was started. In the following four month of the project material was collected for HPV screening as well as blood samples for elispot from 123 individuals and analyses have been performed. More than 19 different HPV types were found in the healthy individuals, whereas HPV 52 was the most prevalent  type found in 27%. In women with HPV related disease HPV type 52 and 16 were found in 65% of CIN patients and HPV 16 in 45% of the carcinoma patients. All carcinoma and 58% of the CIN patients were HPV positive.
T cell immunity analysis was mainly difficult due to a lot of technical problems. During the period of this pilot study these problems could be solved and recommendationd were made to improve sample handling. 

In the mean time in The Netherlands a pilot safety study was performed on the HPV 16 DTH skintest. From this part of the study it was clear that the test is safe to use and does not cause side effects. Furthermore legal procedures for safety and exportation of the material for the tests were performed.

4. Time lines

2004

April
: Kick-of meeting in Jakarta. See separate report (annex 1).


: Finalization of Toxicology report skin test peptides by TNO

May-June 
: Transport of materials to Indonesia


: Translation of documents into Indonesian language


: Release skin test peptides for use in human beings by Dutch Government

August
: Pilot for logistics, first blood samples and cervical smears received from Jakarta


: Start of HPV16-immunity analysis by ELISPOT and skin test in Leiden, the Netherlands (v. Poelgeest)
2005
February
: Solving of a number of organizational and logistic problems (Dr. Vet)
March-

Augustus
: Collection of samples by 2 PhD students (Trimbos and Voskamp)
June 
: Interim report on the safety and applicability of skin test in healthy individuals and patients with progressive HPV-infections. (v. Poelgeest)
May-

October
: Working on the legislation for importing the skin test in Indonesia and export to Jakarta and Bali.

November-

December
: Immunological analysis of blood samples of patients from Indonesia

December: Finalization of HPV typing
1.2
Consortium management activities

	Date
	Meeting
	Location
	Number of attendees

	16-18 april 2004
	Kick off
	Jakarta
	14

	19-20 april 2004
	Kick off
	Bali
	8

	To be planned
	Final meeting
	Jakarta
	


Because both partner strongly preferred to analyze all material in The Netherlands it was agreed to do so in order to continue the project. This was mentioned in the report of the meeting send to the study coordinator within the EU in Brussels.

	Milestone 

No
	Milestone name
	WP 

no
	Lead contractor
	Planned

(month)
	Achieved

(month)

	1
	Extra education material and screening procedures within STD program
	1
	JWG 2
	1-2
	2-3*

	2
	Protocol approval by ethical committees
	2
	JWG 1
	1
	4**

	3
	Forming study population and collection of samples
	3
	JWG 3,4
	1-10
	11 - 16***

	4
	Epidemiological data on HPV infections
	4
	
	6-12
	12-16****

	5
	Analysis and report
	4
	
	12-16
	16

	6
	Disseminate the project findings in regional health care networks
	5
	
	16
	To be planned *****


1.3. Achievements

Ad * Step I: develop an HPV awareness/education program fitting in Jakarta’s and Bali’s STD program.

The two local partners integrated the problem of HPV awareness into an already existing STD-education and prevention program in their respective health care regions. At the same time as the start of this EU project a socalled “see and treat” program in the rural areas surrounding the cooperating centers was started with help of financing from a dutch grant. This program foresees in screening women for HPV related disorders of the lower genital tract. Local staff consisting of docters, nurses and laboratory staff has been trained in education, diagnosing abnormal cervices by means of aceto-acid application (VIA-test), cytological screening by means of Pap smears and in case of abnormalities treatment of the lesion with cryosurgery.

Educational material has been produced and where necessary translated in the local language.

Ad ** Step 2: preparations for HPV-screening/analysis and immunological testing

Patient information and informed consent has been translated into the local language in cooperation with the local partners. An NL-delegation introduced the protocol during the kick –off meeting (see annex 1). Furthermore, the technical aspects of preparing and freezing the blood samples were explained. Administrative and organizational measures to overcome several problems were taken. 

Ad *** Step 3: Screen women in both regions

The study population consisted of two groups, including healthy women (group A) and woman with HPV related disease of the uterine cervix being admitted to the hospital for treatment (group B). We aimed at accruing 100 subjects per group.

Women were recruited within the “see and treat” program in the rural areas. Pap smears and 30 ml of blood were taken from which PBMC were isolated. In case of abnormal cytology a second blood sample was taken during a follow-up visit of the team.

So far 124 women have been  included:  63 healthy subjects and 66 women with HPV-induced progressive disease (CIN-patients and cervical cancer patients).

Problems encountered (see annex 2)
· Logistical, it took some time before it was clear to all staff that preferably the blood and the extra pap smear for HPV typing had to be taken at the same time. Sometimes blood was taken without an extra smear and sometimes  there was not enough blood in the sample. 

· Logistical, the screening site and hospital were located usually more than 1 hour drive apart and transportation was carried out in a poorly cooled van. This influenced the quality of the material but was solved by putting the samples near the cooling system.

· Technical, in the first series of samples the percentage of living cells after centrifuging and freezing the blood was quite low (~ 50%). Step by step the whole procedure has been checked and validated. This included changes in the, for western countries validated SOP's, concerning the isolation procedure, freezing process and transportation for samples. This resulted in a significant increase in cell viability to 80%.

. 

Ad **** Step 4: analyzing of the samples and reporting the results

Because the local partners preferred analyzing all the material in The Netherlands instead of in the local situation, the pap-smears and the blood samples were shipped to Leiden . 

· HPV typing: The detailed results are shown in annex 3
In summary 19 different HPV types were found in 27% of the healthy women. In women with HPV related diseases HPV 52 was the most common type in the premalignant lesions where as HPV 16 had the highest prevalence in the carcinoma group.
· Immunological analysis: The detailed results are shown in annex 4
PBMC is being analyzed for reactivity against pools of peptides covering the E2 protein (6 pools), E6 protein (4 pools) and E7 protein (2 pools). As a positive control the response to recall antigens and PHA is tested. No antigen serves as negative control. Stimulated PBMC was tested for IFN( production by ELIspot according to the standard operation procedure LUMC-TIM002_7. A lot of time has been used to improve the technique for sample handling. Although the final numbers are small and still rough it seems that they agree with our earlier results in such a way that in women with HPV related disorders no HPV specific T cell response is found.
· Skin test (Pilot study in Leiden, the Netherlands)
The aim of this study was to validate the use of skin tests as a safe and simple method to detect HPV16 E2, E6 and E7-specific type 1 T-cell responses and use it to study the role of T-cell reactivity against HPV16 E2, E6, and E7 in protection against progressive HPV-induced disease of the female lower genital tract. It was agreed by all partner that this piot would be performed in The Netherlands first. We, therefore, injected different pools of overlapping clinical grade E2, E6 and E7 peptides in both HPV16-negative subjects and in patients with HPV16-associated cervical cancer. In parallel the presence of circulating HPV16-specific type 1 T-cells in the peripheral blood was determined by IFN( ELISPOT. (results see annex 5)
2. List of deliverables 

	Task number
	Deliverable

number
	Deliverable

Name
	Achieved

	1
	1
	awareness
	Education of the local staff on HPV infections and its causes.



	2
	2
	preparations
	Setting up a screening facility (with help of other financial sources).



	3
	1
	awareness
	Awareness of the local population concerning HPV related problems and the need for screening and treatment

	4
	4
	screening
	Collecting and preparing material for HPV testing and blood for immunological testing.



	5
	2
	preparations
	Toxicology test of HPV-E2, E6 and E7 peptides for the use of a skin test.



	6
	2
	preparations
	Governmental approval for the use of these peptides in a skin test. 


	7
	4
	analyzes
	Establishment of safety in healthy subjects and patients with HPV-induced progressive disease in The Netherlands



	8
	4
	analyzes
	Establishment of correlation between ELISPOT and skin test in the Netherlands.



	9
	2
	preparations
	Governmental approval and signed contract for export for the use exportation of the peptides in the skin test


3. Use and dissemination of the knowledge

The information on the project explained during the kick-off meeting was spread under the local staff in Indonesia by both partners. Discussions abut the project, translation into the local languages (Jakarta as well as Bali) and the inbedding in the socalled “see and treat program” all was helpful to gain awareness on the problem of HPV infections in the development of severe diseases of the female genital tract and the methods that can help to prevent them. This was the case not only in the local health care workers, but also in the women who were approached for the studies as well as the administrative staff and decision makers, who were responsible for giving approval of the protocol.

Milestones to be achieved in near future

· The final part of this  pilot-project would include export of the skin test to Indonesia and to compare the value of the skin test to that of ELISPOT in Indonesia.  After a successful pilot study in Te Netherlands we have recently received  approval of the Dutch Government (dept. of inspection for Pharmacology) for exporting the test outside the LUMC for experimental use by the local partners.

We will be pleased if we can finalize this study during 2006 on own expenses, meaning with help of financing from the departments of  the LUMC involved in this project. This means that, in addition to the ELISPOT analyses, we will perform a skin test also. This will allow us to obtain information on the immunological status of  women with or without HPV infection using a non complicated peptide-based skin test. It will complete the results of this study as planned.
· Ad *****.  Final workshop in Indonesia in which all the results will be presented, which is proposed for beginning 2007. 
B. Management Report Project is 2005-502455

Justification of the resources

See separate form






Annex 1: Report on the kick-of meeting on project F06-502455 

Jakarta 19-21 april 2004 and Denpasar 22-23 april 2004

Title: study on the incidence of HPV infection and the immunity against this virus to detect women at risk for progressive HPV infection  with sponsoring by the EU-inco-dev

Day 1

Welcome by Dr. Santoso Cornain.

Explanation of the project by Dr. Kenter

Discussion

Visit to the YKI (Yayasan Kanker Indonesia)

Visit to the pathology department

Day 2: 

Second discussion on the project and summary of day 1 for the gynaecologists from Bali who arrived today

Visit to the laboratories

Visit to the Eijkman Institute

Day 3:

Final discussion on the project

Visit to the gynaecology department

Visit to the Dean of the University of Jakarta

Guest lecture by Dr, Kenter on the “ Immunological aspects of cervical cancer” after an introduction by Dr. Santoso on the “ history of the cooperation between Leiden and Indonesia”

Departure to Bali

Day 4:

Welcome by Prof. Surya, head of the department Obstetrics and Gynaecology

Explanation of the project for the Bali-group

Discussion

Day 5

Discussion on the details of the technical annex and the instructions for preparing the blood samples.

Agreements:

1. The gynaecologists from Jakarta and Bali will organize patient accrual for the project.

2. Informed consent will be offered in English by the Leiden group and translated and adjusted for the local situation by the Indonesian partners.

3. Both Indonesian institutes have given ethical clearance. In case material will be used from a population outside the hospital, also government clearance will be needed. 

4. Taking material for HPV typing can be performed at both locations. This procedure has been described and performed by Dr. Vet, who has been working in Indonesia for the past 5  month and has already gathered 200 Pap-smears on each location. Screening will be organised by help of the YKI (Yayasan kanker Indonesia) and PKK (welfare organisation). In Bali the women in the villages will be reached through the head of the clan.

5. HPV-typing: this is not operational in Jakarta nor in Bali at this moment. Dr. Santoso would like to develop HPV typing in Jakarta with help of the department of microbiology and using the facilities of the Eikman institute. PCR is available. He prefers to use the same method as being used in Leiden instead of commercial kits. In Bandung hybrid capsid methods are being used. From Bali samples could be send to Lombok. However, for the “similarity” in this pilot study all partners prefer to send the samples to Leiden in the starting period of the study. After standardising the methods, perhaps in a later phase typing can be performed in Indonesia.

6. Immunological tests in vitro will be performed in Leiden. For this purpose blood will be taken and prepared according to the instructions from LUMC, frozen, stored and send by DHL or TNT. The group in Bali has experience with sending frozen blood or tissue to Japan.

7. Dr. Santoso has been invited to come to Leiden to see the methods being used in the department of IHB for the monitoring of  T cell responses and the department of pathology for HPV typing. Future monitoring might be performed in Jakarta with a back up from Leiden. Also staff from the pathology department in Indonesia is welcome to come to Leiden to be trained in the HPV typing.

8. Immunological tests in vivo (DTH) will be performed by the gynaecologists according to the instructions. At the moment of this meeting the tests have been submitted to the Dutch Inspection of Health Care for approval. After release the tests will be performed in Leiden first until it is sure that no difficulties occur. Secondly the tests will be send to Indonesia for application.

9. In both locations a clinical pharmacologist will not be involved. The gynaecologists will take responsibility for the DTH-test.

10. Patients will not be informed on the results of the HPV tests or the immunological tests because at this moment it is not known what the outcome of the test means to the individual patient.

11. Results from the study will be published by all partners as a group after consent by the study coordinator. If one of the partners would like to use parts of the results for publication this can be done only after approval by the rest of the group.

A stepwise method will be used. Since we know that smears for HPV typing can be organised, step 2 will be the combination of HPV-typing and in vitro immunological tests.

For the first 10 patients per location  kits will be prepared by the LUMC with material for blood samples, Pap-smears, forms and instructions.  Therefor healthy as well as patient material can be used

In step 3 the DTH test will be added.

Attendance of the meetings in Jakarta and Bali:

From the University of Indonesia, Faculty of Medicine, Jakarta:

Dr. Santoso Cornain, immunologist

Dr. Farid Aziz, gynaecologist

Dr. Gatot Purwoto, gynaecologist

Dr. Yunita Indarti, gynaecologist

Dr. Budiningsih Siregar, Pathologist

Dr. Lisnawati, Pathologist

From the University of Udayana, faculty of Medicine, Denpasar, Bali

Prof. I gede petut Surya, head of the department O&G

Dr. Ketut Suwiyoga, gynaecologist 

Dr. Mayun, gynaecologist 

Dr.  Moestikaningsih, head of the department of pathology

From the Leiden University Medical Center, The Netherlands

Dr. Vet, MD, from LUMC

Dr. G.G. Kenter, gynaecologist LUMC

Other staff involved in the project:

Dr. S. van de Burg, immunologist LUMC, co-coordinator of the project

Dr. R. Offringa, immunologist

Prof. Dr C. Melief, head of the department of Immunohematology 

K. Kwappenberg, technician

S. Uljee, technician

M. van den Hende, MD, research fellow

Prof. Dr GJ Fleuren, head of the department of pathology

Prof. AWW Peters, gynaecologist

Prof. JBMZ Trimbos, head of the department of gynaecology

5/4/2004

G.G. Kenter, Associate professor

Department  of gynaecology, LUMC
Annex 2 Technical difficulties incodev 2004 -502455

PBMC isolation

For analysis of the T cells by the ELISPOT method it is of utmost importance that the PBMC’s used in this technique are of high quality. Under these conditions high quality referrers to low percentages of cell death, fewer than 20%, preferably even less and a sufficient number of PBMC’s (between 20-30 million). The PBMC’s were isolated and frozen in Indonesia according to the original protocol of cryopreservation. The frozen PBMC samples were then transported by air cargo to the Leids Universitair Medisch Centrum in Holland. On arrival a number of samples were thawed and assessed for quality, represented here by percentages of cell death and total living cell count. The percentage of cell death for these samples was found to range between 20-50% indicating insufficient sample quality for further analysis. However the total living cell count was found to be sufficient ranging from 20 to 30 million cells per sample. 

In order to determine and eliminate the cause of these high percentages of cell death, a number of experiments were designed and preformed. Based on these tests recommendations were made.
Recommendations

The following recommendations are made to assist this research on its road to success. 

First of all it is of at most importance that the PBMC isolation and freezing of the PBMC’s, the basis of the research, results in cells with good viability after thawing. Therefore it is essential to maintain cool to very cold temperatures during this process. Our recommendations would thus be: 

1. Try to keep the collected blood tubes cool during transport in any way possible and try to avoid shaking of the tubes.

2. Avoid centrifuges which are incapable of automatically adjusting their temperature (so you don’t have to manually cool the buckets), and ensure minimal waiting periods so the cells won’t warm up during the isolation process

3. Freezing vials should be pre-cooled on dry-ice or something evenly cold

4. If conventional methods don’t work it should be considered to use more freezing medium per amount of cells

5. PBMC’s in freezing vials should be frozen directly on dry-ice or frozen gradually in a colder medium like liquid nitrogen 

6. If using dry-ice, the dry-ice (containing the samples) should be stored in a -80oC freezer in an ice-box

Annex 3 final report incodev-2004-502455

HPV typing by LIPA

Quality of the DNA

The quality of the DNA obtained from the cell suspension or the paraffin embedded biopsies was assessed using PCR. The beta-globin gene was amplified using this technique and visualised on an agarose gel. A clear band on the gel indicated that the PCR process had been successful and that the DNA was of sufficient quality for further analysis of the presence and type of HPV. Clear bands were found for all of the 113 samples tested, indicating that all samples contained DNA of acceptable quality.

Presence of HPV

The presence of HPV in the DNA of the cell suspensions or isolated from the paraffin embedded biopsies was detected by PCR, using SPF10 primers. The bands on the agarose gel revealed that 58 (51%) of  113 patients tested positive for the presence of HPV. The HPV type of these samples was then determined using the INNO-LiPA HPV Genotyping method. 

HPV typing

The results of the HPV typing have been divided into three groups representing healthy, CIN and carcinoma patients. The healthy group consists of 68 patients, 26 (38%) of which previously tested positive for HPV. Over a quarter (27%) of these patients was shown to be infected with HPV type 52, by far the most prevalent type within this group. In total over 19 different types of HPV were detected of which the most prevalent were types 52, 51, 35, 18 and 33. These types of HPV are all associated with a high risk for cervical cancer development.  HPV types 6, 44, 54, also encountered in these patients, have a low carcinogenic potential, however these types were often found in combination with other high risk types of HPV. Of the 25 patients, only two were shown to be infected exclusively with low risk carcinogenic HPV types. Infection with multiple types of HPV is not uncommon and was found in 11 patients of this group. Therefore these percentages combined do not result in a total of 100%, they do however represent the prevalence of each type in each population. The type X represents HPV types which are not included in the INNO-HPV LiPA test, these were found to be present in 3 patients.    
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The second group consists of 31 CIN patients, of which 18 (58%) tested positive for the presence of HPV. The results of the types of HPV found in these 18 patients are depicted in graph. Again, as in the healthy group, the most prevalent HPV type is type 52.  The most prevalent types following type 52 are similar to those found in the healthy group namely, types 33, 35 and 51. In contrast to the healthy group however, HPV type 16 was found in over 30% of the CIN patients. This specific high risk HPV type was only found in one person in the healthy group. Multiple infections with various types of HPV were found in 13 of the 18 patients. 

[image: image2.emf]HPV types in CIN Group

0

5

10

15

20

25

30

35

40

45

52 16 33 35 51 x 68 70 18 39 45 56 59 31

HPV type

Percentage of patients


The third group consists of 15 patients, diagnosed with various stages of cervical carcinoma. HPV was found in all of these patients. All HPV types found, were of the high risk category, with types 16 and 18 accounting for over two thirds of the infections. Interestingly type 52, which was of high prevalence among the healthy and CIN group, was found in only 5 percent of the carcinoma patients.  
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Annex 4 incodev 2004 -502455
T cell responses against HPV-16 and HPV-18 E2, E6 and E7 in Indonesian women 

PBMC’s from women with diagnosis ranging from cervical carcinoma to healthy, were tested on their reactivity against HPV-16 or HPV-18 E2, E6 and E7 by ELISPOT. Only  material from women with HPV 16 or 18 positive pap smears or biopsies was tested. PBMC’s were stimulated with different peptide pools of the HPV-16 or HPV-18 E2, E6 and E7 proteins. After four days of culturing PBMC’s were added to an ELISPOT plate coated with IFNγ antibody. Of the 21 PBMC samples tested 0 showed positive responses against the HPV-16 or HPV-18 peptide pools. The control wells with MRM showed positive responses in 6 of the 21 samples tested. Interestingly these 6 samples did not have cell death percentages above 34% and/or PBMC amounts below 15,8 x 106. The control wells with PHA demonstrated positive responses in 13 of the 21 PBMC samples tested. These 13 samples did not have cell death percentages above 45% and/or PBMC amounts below 15,5 x 106. Out of the 8 patients showing no positive responses to PHA 5 were not cultured due to a very poor amount of PBMC’s after thawing. 

Of the 6 positive responses to MRM, 2 were found in the healthy group and 4 were found in the carcinoma group. No positive responses to MRM were found in the CIN group. Additionally 4 out of 5 healthy women, 2 out of 6 women with CIN and 7 out of 10 carcinoma patients demonstrated positive responses to PHA. If a patient demonstrated positive responses to MRM, positive responses to PHA were also shown. 

	Patient
	HPV type
	Diagnosis
	Cell death (%)
	Cell amount (.106)
	T cell responses

	1063
	18
	Healthy
	45
	23,4
	PHA+

	1066
	18
	Healthy
	48
	7
	-

	1071
	18
	Healthy
	34
	70
	PHA+MRM+(64)

	2022
	16
	Healthy
	15
	17,3
	PHA+

	2029
	18
	Healthy
	26
	26,8
	PHA+MRM+(23)

	1004
	18
	HSIL/CIN
	34
	20,4
	PHA+

	1025
	16
	LSIL/CIN
	49
	17,2
	-

	1039
	16
	LSIL/CIN
	80
	2,1/no culture
	-

	1046
	16
	LSIL/CIN
	13
	26,6
	PHA+

	1057
	16
	LSIL/CIN
	
	
	

	1062
	16
	LSIL/CIN
	80
	4/no culture
	-

	1003
	16
	Carcinoma
	28
	15,5
	PHA+

	1027
	18
	Carcinoma
	75
	2/no culture
	-

	1045
	16
	Carcinoma
	32
	29,2
	PHA+MRM+(12)

	1052
	16
	Carcinoma
	22
	26
	PHA+MRM+(82)

	1056
	16
	Carcinoma
	42
	19,6
	PHA+

	1059
	18
	Carcinoma
	67
	3,2/no culture
	-

	1067
	16
	Carcinoma
	50
	4,6/no culture
	-

	2001
	16
	Carcinoma
	6,3
	15,8
	PHA+MRM+(

	2002
	18
	Carcinoma
	3,8
	29,6
	PHA+MRM+(

	2041
	16
	Carcinoma
	16
	24,4
	PHA+


Annex 5  INCO 2004-502455 report

Subjects

Eleven non-pregnant women (age 29-72 years, median 49 years) with histories of cervical intraepithelial neoplasia (CIN) (n=3) or cervical carcinoma (n=8) were recruited for this study at the Department of Gynaecology of the Leiden University Medical Center, The Netherlands, from October to December 2004. Furthermore, a group of nine HPV16-negative control subjects within the age of 29-51 years (median 38 years) participated in this study, after informed consent. Blood samples for the analysis of HPV16-specific T-cell reactivity were obtained from all subjects immediately before skin testing. We did not observe any adverse events in these subjects, indicating that the skin test was safe to use.

Skin reactions to intracutaneous injection with HPV16 E2, E6- and E7 peptides.

In our study population, positive skin reactions appeared as flat reddish papules of 2-20 mm in diameter arising within 2 to 25 days after skin testing. In total, 35 out of 72 skin tests were found positive in the controls, whereas in the patient group a significantly lower number of skin reactions were detected (17 out of 88; p<0.0001, 2-sided Fisher’s Exact test). The time for skin reactions to appear differed considerably between controls and patients. A classical DTH reaction was detected could be detected only in 1 control and in one of the patients. However, the majority of reactions in the patient group developed around 7 days (range 2-14 days). In the controls, the number of skin reactions peaked around 13 days and again after 20 days after skin testing, revealing a bi-phasic response pattern. This late reactivity suggests that the frequency of the responding HPV16 peptide-specific T-cells capable of migrating to the antigen depot in the skin is lower in the control population than in patients with HPV16-associated cervical neoplasia. In alignment with our previous work, we found frequent skin reactions against the E2 31-75 (6/9 subjects) and E2 301-345 region (4/9 subjects), and E6 protein in a substantial part of the controls (7/9). Furthermore, we detected positive skin reactions against the E7 protein (5/9 subjects), most of which appeared after day 13.  A similar reaction pattern was found in the patient group. The mean size of the skin reactions did not differ between patients and controls. 

