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SUMMARY
LN-145 is in development for the treatment of recurrent, metastatic or persistent
cervical cancer. Recurrent cancer is when the cancer returns months or years after the
original treatment; persistent cancer is when the tumour does not respond to
treatment or a second tumour develops despite the completion of treatment.
Metastatic cancer is when the tumour has spread outside the original tumour site, to
other areas of the body. If cervical cancer is recurrent, metastatic or persistent, there
are limited treatment options, with treatments usually aiming to alleviate symptoms
and improve quality of life.
LN-145 is composed of T-cells (a type of immune cell) that are collected from the
patient and grown to large numbers in the laboratory. They are then administered
intravenously into the patient alongside IL-2 (a protein that activates T-cells), in order
to encourage them to recognise and destroy the tumour. Therefore, if licensed, LN-145
would offer an additional treatment option to patients with recurrent, metastatic or
persistent cervical cancer, who currently have limited treatment options.

PROPOSED INDICATION
This briefing reflects the evidence available at the time of writing and a limited literature search. It is not
intended to be a definitive statement on the safety, efficacy or effectiveness of the health technology covered
and should not be used for commercial purposes or commissioning without additional information. A version of
the briefing was sent to the company for a factual accuracy check. The company was available to comment.
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Treatment of recurrent, metastatic or persistent cervical carcinoma.1

TECHNOLOGY
DESCRIPTION
LN-145 is a proprietary preparation of autologous tumour infiltrating lymphocytes (TIL). The
autologous TIL are isolated from an autologous tumour sample and expanded ex vivo in the
presence of interleukin-2 (IL-2). Upon infusion of LN-145 into the patient, lymphocytes within
the product recognise and kill the patient's tumour cells.2
In a phase II clinical trial (NCT03108495), patients were administered LN-145 after nonmyeloablative (NMA) lymphodepletion.1 Immediately following LN-145 infusion, patients
received up to 6 doses of IL-2 to support growth and activation of the infused TIL.3

INNOVATION AND/OR ADVANTAGES
TIL are derived from a patient’s own immune cells called lymphocytes, and specifically the T
lymphocytes that have localised to the tumour and therefore can recognise and potentially kill
the patient’s own cancer cells. LN-145 is derived through isolation and expansion of a patient’s
own naturally occurring TIL from a sample of tumour removed from the patient. Then, when
administered, TIL target and infiltrate cancer in the patient and attack the cancer in greater
number.3
In the phase II clinical trial, NCT03108495, LN-145 resulted in a 44% objective response rate
in previously treated cervical cancer patients with acceptable safety profile. LN-145 therefore
offers patients a viable therapeutic option.4

DEVELOPMENT STATUS AND/OR REGULATORY DESIGNATIONS
LN-145 is not licensed in the EU/UK for any indication.
In April 2018, the US Food and Drug Administration (FDA) granted orphan drug designation to
LN-145 for the treatment of cervical cancer with a tumour size of greater than 2 cm in
diameter.5,6
In February 2019 the FDA granted LN-145 fast track designation for the treatment of patients
with recurrent, metastatic, or persistent cervical cancer who have progressed while on or after
chemotherapy.7 In May 2019, the FDA granted breakthrough therapy designation to LN-145
to treat advanced cervical cancer.8
LN-145 is also in phase II clinical trials for:9
-

Squamous cell carcinoma of the head and neck
Non-small cell lung cancer
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PATIENT GROUP
DISEASE BACKGROUND
Cervical cancer is the abnormal growth of cells in the lining of the cervix (the lower part of the
womb). The cancer can occur in the endocervix (skin-like cells on the outer surface) leading to
adenocarcinoma or in the ectocervix (mucosal cells) leading to squamous cell cervical cancer –
the most common type of cervical cancer.10
The early stages of cervical cancer are symptomless, therefore screening is encouraged in
women over 25 years, in order to detect cancer in the early stages. In later stage cancers,
symptoms include unusual vaginal bleeding (after sex, between periods or after the
menopause), dyspareunia (pain or discomfort during sex), vaginal discharge and/or pelvic
pain.11
The greatest risk factor for cervical cancer is being positive for the human papilloma virus
(HPV), with 70% of cervical cancers being caused by HPV16 and HPV18. Women are also at
higher risk of developing cervical cancer if they are positive for human immunodeficiency virus
(HIV) or other sexually transmitted diseases such as chlamydia; if they are on a prescription of
the contraceptive pill; if they have had children at a young age (<25 years old); if they have a
family history of the disease or have had previous cancers such as cancer of the vagina, vulva
kidney or urinary tract.12
When diagnosed, cervical cancer is staged from I to IV:13
-

Stage I – cancer is contained within the neck of the womb (cervix)
Stage II – the cancer has spread outside of the cervix into the surrounding tissue
Stage III – the cancer has spread outside the cervix into the structures around it
Stage IV – the cancer has spread to the bladder, rectum or further away

Persistent cancer is when there is continued evidence of the original tumour in the form of
symptoms or morphological features, or if a second tumour is diagnosed within three months
after therapy was completed for the original tumour. Metastatic cancer is when the cancer has
spread outside of the cervix to regions of the body away from the cervix such as the lungs. 13-15
Recurrent cervical cancer occurs when the cancer is detected months or years after the
completion of an initial cancer treatment regimen, which may have included surgery, radiation
therapy and/or chemotherapy. The recurrence of cervical cancer may be a local recurrence,
which is contained in the cervix region, or a metastatic recurrence, which occurs when cancer
has spread to other organs, such as the kidney, bladder or lymph nodes. This recurrence
happens when the cervical cancer cells break off from the original tumour and travel to other
parts of the body through the lymphatic or circulatory system.13,15

CLINICAL NEED AND BURDEN OF DISEASE
In the UK in 2017, cervical cancer was the 14th most common cancer accounting for 2% of all
new cancers cases in females.16 In England in 2017, there were 2,591 registrations of newly
diagnosed cases of malignant neoplasm of cervix uteri (ICD-10 code C53) and the direct age
standardised rate per 100,000 population was 9.4.17 European age-standardised incidence
rates for cervical cancer are projected to rise by approximately 43% in the UK between 2014
and 2035, from 12 to 17 cases per 100,000 by 2035.18
In England, in 2018-19 there were 9,321 finished consultant episodes (FCEs) for malignant
neoplasm of cervix uteri (ICD-10 code C53) and 8,702 admissions resulting in 14,033 bed days
and 5,656 day cases.19
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In England and Wales in 2017, there were 730 deaths with malignant neoplasm of cervix uteri
(ICD-10 code C53) recorded as the underlying cause.20 The age-standardised 1-year and 5-year
survival for females diagnosed with cervical cancer in England in 2017 was 81.1% and 61.4%
respectively.18

PATIENT TREATMENT PATHWAY
TREATMENT PATHWAY
Treatment of cervical cancer is based on several factors including the type and stage of the
cancer, as well as the possible side effects of the treatment. In addition, in advanced cancer,
where the cancer has spread, patients may opt for treatments that reduce symptoms.21-23
Depending on the stage of cervical cancer, treatment options may include surgery,
chemotherapy and radiotherapy together (chemoradiotherapy), radiotherapy, and
chemotherapy.21
Advanced cervical cancer is treated with chemotherapy, with or without radiotherapy. Surgery
is also sometimes used. In patients with recurrent cancer, pelvic exenteration (removal of the
cervix, vagina, womb, ovaries, bladder and rectum) is offered.21
Surgical resection or radiotherapy may potentially be curative for selected women with locally
recurrent disease, however, in the majority of cases this will not be feasible. Thus, women with
recurrent and metastatic cervical cancer have limited systemic treatment options.24

CURRENT TREATMENT OPTIONS
In the UK, chemotherapy is offered to patients with metastatic or recurrent cervical cancers.
These include:25
-

Cisplatin
Carboplatin
Paclitaxel (Taxol)
Paclitaxel-carboplatin
Topotecan (Hycamtin, postactasol)
Carboplatin-etoposide

NICE recommends topotecan in combination with cisplatin for women with recurrent or stage
IVb cervical cancer if they have not previously received cisplatin.26 Bevacizumab, in
combination with paclitaxel and cisplatin or, alternatively, paclitaxel and topotecan in patients
who cannot receive platinum therapy, is indicated for the treatment of adult patients with
persistent, recurrent, or metastatic carcinoma of the cervix.27

PLACE OF TECHNOLOGY
If licensed, LN-145 would offer an additional treatment option for patients with recurrent,
metastatic or persistent cervical carcinoma.1

CLINICAL TRIAL SUMMARY INFORMATION
Trial

NCT03108495, 2016-003447-11
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Trial design
Population

Intervention(s)

Comparator(s)
Outcome(s)

Results (efficacy)
Results (safety)

A Phase 2, Multicenter Study to Evaluate the Efficacy and
Safety Using Autologous Tumour Infiltrating Lymphocytes
(LN-145) in Patients With Recurrent, Metastatic or Persistent
Cervical Carcinoma
Phase II - recruiting
Locations: Europe (including the UK) and the US
Estimated primary completion date: December 2021
Non-randomised, single group assignment, open label
- N = 138 (planned)
- Patients with recurrent, metastatic or persistent
cervical carcinoma, with or without a prior line of
therapy that included pembrolizumab
- Females ages 18 years and older
- Post-NMA lymphodepletion, patients are infused
with their autologous TIL (LN-145) followed by IL-2
administration
No comparator
Primary outcomes;
- Objective response rate [Time frame: up to 6 months]
- Efficacy and adverse events [Time frame: up to 60
months]
For full list of outcomes, see trial record
LN-145 resulted in 44% objective response rate in previously
treated cervical cancer patients4
LN-145 demonstrated an acceptable safety and efficacy
profile4

ESTIMATED COST
The cost of LN-145 is not yet known.

RELEVANT GUIDANCE
NICE GUIDANCE



NICE Guidance. Tisotumab vedotin for treating recurrent or metastatic cervical cancer
after systemic therapy [GID-TA10620]. Date TBC.
NICE technology appraisal guidance. Topotecan for the treatment of recurrent and
stage IVB cervical cancer (TA183). October 2009.

NHS ENGLAND (POLICY/COMMISSIONING) GUIDANCE



NHS England. 2013/14 NHS Standard Contract for Cancer: Chemotherapy (Adult).
B15/S/a
NHS England. 2013/14 NHS Standard Contract for Complex Gynaecology: Specialist
Gynaecological Cancers. E10/S/f
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NHS England. 2013/14 NHS Standard Contract for Cancer: Radiotherapy (All Ages).
B01/S/a

OTHER GUIDANCE







British Gynaecological Cancer Society. Cervical Cancer Guidelines: Recommendations
for Practice. 2020.28
European Society Medical Oncology. Cervical cancer: ESMO clinical practice guidelines
for diagnosis, treatment and follow-up. 2017.29
NHS Clinical Knowledge Summary. Cervical cancer and HPV. 2017.30
World Health Organisation. Comprehensive Cervical Cancer Control, a guide to
essential practice. 2014.31
American Cancer Society, American Society for Colposcopy and Cervical Pathology,
and American Society for Clinical Pathology Screening Guidelines for the prevention
and Early Detection of Cervical Cancer. 2012.32
International Federation of Gynaecology & Obstetrics. Global guidance for cervical
cancer prevention and control. 2009.33

ADDITIONAL INFORMATION
Iovance Biotherapeutics Inc did not enter information about this technology onto the UK
PharmaScan database; the primary source of information for UK horizon scanning
organisations on new medicines in development. As a result, the NIHR Innovation Observatory
has had to obtain data from other sources. UK PharmaScan is an essential tool to support
effective NHS forward planning; allowing more effective decision making and faster uptake of
innovative new medicines for patients who could benefit. We urge pharmaceutical companies
to use UK PharmaScan so that we can be assured of up-to-date, accurate and comprehensive
information on new medicines.
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NB: This briefing presents independent research funded by the National Institute for Health Research (NIHR).
The views expressed are those of the author and not necessarily those of the NHS, the NIHR or the Department
of Health.
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