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	1
	L. Roman, S. Wilczynski, L. Muderspach, et al.
	21
	HPV-16 Hsp E7 fusion protein
	phase 2 clinical trial
	Seven of 20 women (35%) evaluable for response had complete regression of their intraepithelial neoplasia, 1 (5%) had regression to CIN I, 11 (55%) had stable disease and 1 (5%) had progression due to enlargement of her lesion. Immune responses were seen in 9 of the 17 women tested; 5 of the 7 complete responders had an immune response. Only 5 of 21 women had HPV-16 or -18. HPV clearance was not associated with lesion regression.
	[1]

	2
	Alessandro D. Santin a, *, Stefania Bellone a, Michela Palmieri a, et al.
	4
	HPV16/18 E7-pulsed DC vaccine followed by IL-2 administration
	Phase I
	Specific humoral and cellular CD4+ T cell responses to the E7 vaccine were detected in 2 patients. Increased numbers of E7-specific IFN-g secreting CD8+ T cells were detected in all patients after vaccination. Both patients who developed a positive DTH to the vaccine experienced a slow tumor progression (i.e., 13 months survival) while DTH unresponsive patients died within 5 months from the beginning of therapy.
	[2]

	3
	L K Borysiewicz, A Fiander, M Nimako, et al.
	8
	TA-HPV
	Open label phase I/II trial
	Each patient mounted an antivaccinia antibody response and three of the eight patients developed an HPV-specific antibody response that could be ascribed to the vaccination. HPV-specific cytotoxic T lymphocytes, the effector mechanism most likely to be of therapeutic benefit, were detected in one of three evaluable patients
	[3]

	4
	Mark L. Bagarazzi#1, Jian Yan#1, Matthew P. Morrow#1, et al.
	18
	VGX-3100 followed by EP in a dose escalation study (0.3, 1, and 3 mg
	Phase I
	Flow cytometric analysis revealed the induction of HPV-specific CD8+ T cells that efficiently loaded granzyme B and perforin and exhibited full cytolytic functionality in all cohorts. These data indicate that VGX-3100 is capable of driving robust immune responses to antigens from high-risk HPV serotypes and could contribute to elimination of HPV-infected cells and subsequent regression of the dysplastic process
	[4]

	5
	Youn Jin Choi1,2, Soo Young Hur1,2, Tae-Jin Kim3, et al 
	52 
	DNA vaccine GX-188E
	open-label, phase II clinical trial

	The data showed 67% (35/52) of patients at V8 presented histopathologic regression after receiving the GX-188E injection. 77% at V8 of the patients with histologic regression showed HPV clearance. Compared with the measurements at V1 (baseline), the patients at V8 with HPV clearance showed significantly higher fold changes in their IFNg compared with those without HPV clearance. 
	[5]

	6
	Chel Hun Choi 1, Hyun Jin Choi 2, Jeong-Won Lee 1, et al
	11
	BVAC-C
	Phase I
	BVAC-C induced the activation of natural killer T cells, natural killer cells, and HPV 16/18 E6/E7-specific T cells upon vaccination in all patients evaluated. BVAC-C was well tolerated and demonstrated a durable anti-tumor activity with an immune response in HPV 16-positive or 18-positive recurrent cervical carcinoma patients
	[6]

	7
	Tae Jin Kim1, *, Hyun-Tak Jin2, *, Soo-Young Hur3, et al
	9
	GX-188E
	Cohort 
	Elicits a significant E6/E7-specific IFN-g-producing T-cell response in all nine cervical intraepithelial neoplasia 3 (CIN3) patients. Importantly, eight out of nine patients exhibit an enhanced polyfunctional HPV-specific CD8 T-cell response as shown by an increase in cytolytic activity, proliferative capacity and secretion of effector molecules. Notably, seven out of nine patients display complete regression of their lesions and viral clearance within 36 weeks of follow up. 
	

	8
	Sanja Stevanovi´c, Lindsey M. Draper, Michelle M. Langhan, et al
	9
	Adoptive T-cell therapy (ACT)
	Cohort
	Three of nine patients experienced objective tumor responses (two complete responses and one partial response). The two complete responses were ongoing 22 and 15 months after treatment, respectively. One partial response was 3 months in duration. The HPV reactivity of T cells in the infusion product (as measured by interferon gamma production, enzyme-linked immunospot, and CD137 upregulation assays) correlated positively with clinical response (P=0.0238 for all three assays). In addition, the frequency of HPV-reactive T cells in peripheral blood 1 month after treatment was positively associated with clinical response (P=0.0238)
	

	9
	S Daayana1,2, E Elkord2, U Winters1,2, et al.
	19
	TA-CIN, fusion protein HPV16 E6E7L2
	Phase II
	Lesion response (complete regression of CIN on histology) was observed in 32% (6 out of 19) of women at week 10, increasing to 58% (11 out of 19) at week 20 and 63% (12 out of 19) at week 52. At this time, 36% (5 out of 14) of lesions showed HPV16 clearance and 79% (15 out of 19) of women were symptom free. At week 20, after treatment with imiquimod and vaccination, there was significantly increased local infiltration of CD8 and CD4 T cells in lesion responders; in contrast, non-responders (persistent CIN by histology) showed an increased density of T regulatory cells. After vaccination, only lesion responders had significantly increased lympho-proliferation to the HPV vaccine antigens
	[7]

	10
	Frank M Speetjens,1 Marij J P Welters,2 Marije Slingerland,1 et al.
	25
	Amplivant-conjugated HPV16- SLP
	Phase I
	All patients displayed a strong HPV16-specific T cell response after vaccination. These HPV16-specific T cell responses lasted until the end of the trial.
	[8]

	11
	Fenne L. Komdeur,1,6 Amrita Singh,2,6 Stephanie van de Wall,2, et al.
	12
	SFV-Based RNA Replicon Cancer Vaccine (Vvax001)
	Phase 1
	Immunization with Vvax001 resulted in both CD4+ and CD8+ T cell responses against E6 and E7 antigens. Even the lowest dose of 5×105 infectious particles elicited E6/E7-specific interferon (IFN)-g responses in all participants. Overall, immunization resulted in positive vaccine-induced immune responses in 12 of 12 participants in one or more assays performed. 
	[9]

	12
	Jean-Luc Brun, MD; Véronique Dalstein, PhD, et al.
	21
	TG4001
	Phase II
	Ten patients (48%) were evaluated as clinical responders at month 6. Nine patients experienced an improvement of their HPV 16 infection, by mRNA DNA eradication. HPV 16 mRNA clearance was associated with CIN 2/3 cytologic and colposcopic regression in 7 of 10 patients. At month 12, 7 of 8 patients without conization reported neither suspicion of CIN 2/3 relapse nor HPV 16 infection. The remaining patient was lost to follow-up.
	[10]

	13
	C. L. Trimble, M. P. Morrow, K. A. Kraynyak, et al
	107
	VGX-3100
	Phase 2b
	In post-hoc efficacy analyses, histopathological regression to normal occurred in 43 (40.2%) of 107 VGX-3100 recipients. Viral clearance occurred in 56 (52.3%) of 107 VGX-3100 recipients. VGX-3100 recipients with histopathological regression were more likely to regress to normal (43/53, 81.1%). 
In post-hoc immunological analyses, T-cell responses to HPV-16 and HPV-18 E6 and E7 peaked at week 14 for VGX-3100 recipients. 
VGX-3100 elicited significantly increased frequencies of antigen-specific, activated CD8+ T cells. 
Humoral responses were also greater in VGX-3100 recipients VGX-3100 recipients with histopathological regression and viral clearance developed antibody responses to both HPV-16 and HPV-18 E7 that were significantly higher. 
	[11]

	14
	Sanja Stevanovi´c, Lindsey M. Draper, Michelle M. Langhan, et al.
	9
	Adoptive T-cell therapy (ACT)
	Phase II
	Three of nine patients experienced objective tumor responses (two complete responses and one partial response). The two complete responses were ongoing 22 and 15 months after treatment, respectively. One partial response was 3 months in duration. The HPV reactivity of T cells in the infusion product (as measured by interferon gamma production, enzyme-linked immunospot, and CD137 upregulation assays) correlated positively with clinical response (P 5 .0238 for all three assays). In addition, the frequency of HPV-reactive T cells in peripheral blood 1 month after treatment was positively associated with clinical response (P 5 .0238)
	[12]

	15
	Marij J. P. Welters a,1, Gemma G. Kenterb,1, Peggy J. de Vos van Steenwijkb, et al.
	20
	HPV16 E6/E7 SLP
	Phase II
	HPV16-SLP Vaccine Induces Broad and Durable T-Cell Responses to HPV16 E6 and E7.
Vaccine-Induced HPV16-Specific T Cells Can Home to Vaccination Sites and to the Lesion.
Peak in theHPV16-Specificcytokineproduction after the first vaccination is associated with lesion size at study entry and segregates clinical CR from non-CR patients.
Ratio of HPV16-Specific CD4+CD25+Foxp3+ and Foxp3- T Cells Is Associated with Lesion Size and Disease Duration at Study Entry.
	[13]

	16
	Diane M. Harper a, ⁎,1, Pekka Nieminen b, Gilbert Donders c et al.
	129
	Tipapkinogen Sovacivec therapeutic HPV vaccine
	Phase II
	24 % and 21% of the 129 women randomized to showed complete resolution against CIN 2 and CIN 3, respectively. 

	[14]

	17
	Paulo Cesar Maciaga,1, Sinisa Radulovic b,2, John Rothmana, ∗
	15
	Lm-LLO-E7
	Phase I
	2 patients had died, 5 had progressed, 7 had stable disease and 1 qualified as a partial responder.
	[15]

	18
	Cornelis J. M. Melief *
	20
	SLP with Montanide ISA-51adjuvant 
	Phase II 
	A reduction of at least 50% in lesion size (partial response) or complete regressions, and HPV16-specific T-cell responses were observed. 9/20 showed a complete and durable regression of the lesions at 12 and 24 months and, 5/20 patients revealed disappearance of the HPV16 virus from the sites of the original lesions. The strength of the vaccine-induced HPV16- specific T-cell response was significantly higher in patients with a complete regression of their lesions. Patients with large lesions were less likely to experience a complete clinical response than were patients with small lesions.
	[16]

	19
	Gemma G. Kenter, M.D., Ph.D., Marij J.P, et al. 
	19
	SLP with E7 in incomplete Freund’s adjuvant
	Phase II
	Five women had complete regression of the lesions, and HPV-16 was no longer detectable in four of them. At 12 months of follow-up, 15 of 19 patients had clinical responses (79%; 95% CI, 54 to 94), with a complete response in 9 of 19 patients (47%; 95% CI, 24 to 71). The complete-response rate was maintained at 24 months of follow-up. All patients had vaccine-induced T-cell responses, and post hoc analyses suggested that patients with a complete response at 3 months had a significantly stronger interferon- γ–associated proliferative CD4+ T-cell response and a broad response of CD8+ interferon-γ T cells than did patients without a complete response.
	[17]

	20
	Sjoerd H van der Burg2*, Mariette I E van Poelgeest1, Marij J P Welters2, et al.
	20
	HPV16-SLP in Montanide ISA-51 adjuvant
	Phase II
	In 9 out of 16 tested patients’ vaccine-induced HPV16-specific proliferative responses were detected which were associated with the production of IFNγ, TNFα, IL-5 and/or IL-10. ELISPOT analysis revealed a vaccine induced immune response in 11 of the 13 tested patients. No regression of tumors was observed among the 12 evaluable patients. Nineteen patients died of progressive disease
	[18]

	21
	Peggy J. de Vos van Steenwijk • Tamara H. Ramwadhdoebe, et al.
	5
	(HPV16-SLP
	Phase II
	A strong HPV-specific IFN-associated T-cell response was detected in all vaccinated patients. The cytokine profile associated with HPV16-specific proliferation varied from robust type 1 to dominant type 2 responses. No conclusions could be drawn on vaccine-enhanced T-cell infiltration of the lesion, and there was no HPV clearance at the time of LEEP excision. Thus, vaccination of HSIL patients results in increased HPV16-specific T-cell immunity. 
	[19]

	22
	Alessandro D. Santin santinales, Stefania Bellone, Michela Palmieri, et al.
	10
	HPV Type 16 and 18 E7-Pulsed Dendritic Cell Vaccine

	Phase II
	8 out of 10 patients demonstrated levels of E7-specific CD8+ T-cell counts. HPV E7-loaded DC vaccination is safe and immunogenic for stage IB or IIA cervical cancer patients. Phase II E7-pulsed DC-based vaccination trials with cervical cancer patients harboring a limited tumor burden, or who are at significant risk of tumor recurrence, are warranted.
	[20]


BVAC-C – B Cell-Based and Monocyte-Based Immunotherapeutic Vaccine
CR – Complete Regression
CTL – Cytotoxic T Lymphocyte
EP – Electroporation
SIL – High-Grade Cervical Squamous Intraepithelial Lesion
IL – Interleukin
LEEP – Loop Electrosurgical Excision Procedure
SFV – Semliki Forest Virus
SLP – Synthetic Long Peptides
TA-HPV – Trojan Antigen–Human Papillomavirus
V8 – Visit 8, equivalent to 36 weeks
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