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Inflammatory myofibroblastic tumor (IMT) is a rare pathological entity first described in 1939. This lesion is most commonly found in the lungs, but cases involving other systems, such as the central nervous system known as intracranial IMT (IIMT), have also been reported. Diagnosis currently relies on pathological results due to the lack of characteristic imaging changes. Surgical resection is an effective treatment, though the disease is invasive and may recur. Previous literature has reported a high level of programmed death 1 (PD-1) expression in IMT tissues, suggesting that immunotherapy may be effective for this condition. In this case report, we present a middle-aged male who received PD-1 inhibitor and oncolytic adenovirus (Ad-TD-nsIL12) treatment after IIMT resection surgery. This successful approach provides a new direction for the treatment of IIMT.
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Introduction

Inflammatory myofibroblastic tumor (IMT) is a rare disease, the pathogenesis of which is still unclear. Its pathological feature is the benign proliferation of inflammatory cells, and it is common in the lungs and upper respiratory tract (1). This disease can also rarely occur intracranially, as first reported by West SG and others in 1980 (2). Although, in most cases, the lesion is solitary, some studies have also reported multifocal involvement in intracranial and extracranial sites. The common symptoms of intracranial IMT (IIMT) are headache, epileptic seizures, ataxia, and visual impairment (3, 4). Magnetic resonance imaging (MRI) of the brain shows that the enhanced lesion is usually related to dura attachment, which is very similar to the neuroimaging manifestations of meningiomas. At present, the treatment of IIMT is more often surgery, supplemented by other treatments in the later stage (5). In previous studies, it has been reported that there is a large amount of programmed death 1 (PD-1) expression in IMT, which makes us think about the feasibility of immunotherapy in IMT (6). In this article, we report for the first time the use of the novel oncolytic virus (OV) Ad-TD-nsIL12 (7, 8) in combination with PD-1 inhibitors in a patient with IIMT.





Case description

The patient is a 53-year-old man. Eight months before admission, he was admitted into another hospital for treating dizziness. A head MRI suggested a lesion in the left temporal region. A local biopsy was performed, and the pathology suggested IMT. Subsequently, a resection surgery was performed through a left postauricular incision. After the operation, the patient lost left ear hearing, had peripheral facial paralysis on the left side, choked when drinking water, and was discharged after the wound healed. The choking attenuated approximately 10 days after the operation, and the left facial paralysis recovered after more than a month. Two months before admission, the patient had no obvious cause of discomfort and swelling in the left temporal region, accompanied by dizziness, which was intermittent, occurring once every 2–3 days, each lasting approximately 10 min, and the pain could be gradually relieved. During the course of the disease, there was a brief loss of consciousness and tonic–clonic seizures of the limbs, which resolved after a few minutes. The head MRI suggested a recurrence of the left temporal mass, and the adjacent brain tissue was edematous. Later, he came to our hospital for further diagnosis and treatment. At the time of admission (referred to as day 0), the patient’s vital signs were stable, his mind was clear, the skin of the left mastoid was red and swollen, the pharyngeal reflex was slightly weakened, and the left ear was deaf. The head CT at the time of admission suggested that the left temporal tumor recurred. The soft tissue in the surgical area showed uneven thickening. The adjacent left maxillofacial skin was also unevenly thickened. The left part of the external auditory canal, tympanic wall, and ossicles was not clearly displayed. There was a bone defect in the posterior wall of the left mandibular joint. A large, slightly low-density lesion was observed near the left temporal lobe.

After the patient was admitted to the hospital, he completed the pre-operative examination and chose to have surgery. The former arc incision behind the left ear was used. During the operation, it was seen that the tumor tissue was filled in the mastoid bone defect area, which was gray-white, with moderate blood supply, and the boundary with the surrounding tissue was unclear. The tumor extended upward along the dura mater, which was significantly thickened. The tumor invaded the digastric muscle, splenius capitis, and lateral rectus capitis and other occipital and neck muscles downward and laterally, and the tumor invaded the lateral semicircular canal on the inside, and wrapped around the mastoid segment and tympanic segment of the facial nerve. During the operation, the tumor was near-totally removed, and at the same time, the diseased dura mater and muscle were totally removed. One milliliter of the original solution of Ad-TD-nsIL12 was taken (concentration 5 × 1011vp/mL), diluted to 5 mL with normal saline, and after being fully absorbed by gelatin sponge, it was attached to the dura mater surface and filled in the mastoid bone defect area, respectively. The postoperative pathology result reported as IMT and the immunohistochemical staining results indicated that PD-L1 was positive (Figure 1), which provided us with a basis for using inhibitors. The sigmoid sinus and facial nerve were well protected during the operation, and no embolism occurred after the operation. The postoperative facial nerve function was Grade III (House-Brackmann grading). After the operation, regular dehydration and hormone treatments were given. The patient recovered well and was discharged from the hospital.




Figure 1 | This figure shows the immunohistochemical staining of PD-L1 in samples achieved in surgery. In the pre-treatment tissue sample, positive staining for PD-L1 could be observed.



The patient subsequently underwent nine combined treatments of Ad-TD-nsIL12 + PD-1 inhibitor. The first five times used 110 mg of carelizumab 5 × 1011 vp + Ad-TD-nsIL12. Due to drug shortage, it was switched to 200 mg of tislelizumab + 5 × 1011 vp Ad-TD-nsIL12 in the subsequent four treatments. PD-1 inhibitors and Ad-TD-nsIL12 are used one after the other on two consecutive days, and the interval between each treatment is approximately 1 month (Figure 2). After the 5th and 7th injections of Ad-TD-nsIL12, the patient had epilepsy, all of which were minor attacks and relieved in 5 min. After the treatment, the pain and tissue swelling in the left temporal region of the patient gradually eased. On MRI scan, it can be seen that the enhancement of the dura mater and the surrounding soft tissue almost disappeared at the last treatment. The patient then stopped the combination treatment and was closely followed up. Two months after the last treatment, the patient had poor appetite, fatigue, and low blood pressure, fluctuating at approximately 81/55 mmHg and was treated at our hospital. To address cachexia, fluid replacement, gastrointestinal tube placement, and light amine were used to maintain blood pressure. Nasal feeding of nutritional fluid was given to sustain enteral nutrition. The patient’s albumin level gradually rose, and the cachexia improved. In the patient’s last follow-up, the patient’s condition was stable and no new symptoms appeared.




Figure 2 | This figure mainly expresses the timeline of the patient’s treatment and the lesion changes in imaging. (A) The patient received a total of one intraoperative oncolytic virus treatment and then nine oncolytic virus and PD-1 inhibitor treatments. The first five times used 110 mg of carelizumab, and the last four times used 200 mg of tislelizumab; the dose of oncolytic virus used was 5 × 1011vp (V represents the number of virus treatments). (B) It mainly shows the changes in the patient’s MRI scans during treatment (T1 enhancement phase); the preoperative images (1) can see the tumor lesion, partly invading the surrounding soft tissues and dura mater; the left temporal lobe and insular edema are very severe. The postoperative MRI shows that the tumor in the left temporal region has been sub-totally removed, but the part that erodes the dura mater and surrounding soft tissues still exists. After using the combined treatment nine times, the last follow-up image (10) can hardly see the enhanced image, and the patient’s symptoms are almost completely relieved.







Discussion

IMT is a rare mesenchymal tumor with moderate malignant potential (9). It was first discovered by Brunn in 1939. IMT was initially considered to be a reactive proliferation of certain benign diseases (10); however, in 2013, the World Health Organization (WHO) classified IMT as a bone and soft tissue tumor, with risks of local recurrence and distant metastasis of approximately 25% and 2%, respectively (11, 12). The disease is common in the lungs, mesentery, retina, and retroperitoneum of children, adolescents, and young people, and may also occur in the above systems (13, 14). At present, the pathogenesis of IMT is still unclear and may be related to various factors, such as EB virus infection, surgery, and trauma. In addition, the rearrangement and overexpression of anaplastic lymphoma kinase (ALK) gene on chromosome 2p23 have been proven to be closely related to the occurrence of IMT (4, 15). In 2000, Lawrence et al. found that TPM 3-ALK and TPM 4-ALK fusion genes are related to IMT (16). Since then, many ALK fusion genes have been reported, such as ATIC-ALK, CLTC-ALK, CARS-ALK, RANBP 2-ALK, and RRBP 1-ALK (17, 18). Therefore, ALK positivity helps in the diagnosis of IMT, but its absence cannot rule out the diagnosis of IMT, especially in adults (19). Therefore, the diagnosis of IMT still mostly relies on pathological results.

In addition to the common sites of IMT mentioned above, the disease can occur intracranially, and when it occurs intracranially, it can occur in almost all intracranial sites, among which the frontal lobe (23.6%) and temporal lobe (21.8%) are the main sites. The main symptoms of IIMT are headache (56.4%) and seizures (18.2%). There were a few cases of metastasis (3) and recurrence (10), with recurrences occurring as early as 6 months and as late as 11 years after treatment. Then, for the imaging of IIMT, the characteristics of tumors at different times seems to vary greatly; thus, it is often easily misdiagnosed. The disease that needs to be differentiated most is meningioma, because it has a very close MRI scan with meningioma, and there will be the appearance of meningeal tail sign. In addition, the MRI scan of IIMT may be distinguished significantly by the location of the lesion. There are reports of being misdiagnosed as acoustic neuroma in the cerebellopontine angle area (20). Most cases of IIMT MRI scan show equal or low signal on T1 WI and T2 WI, and diffusion-weighted imaging (DWI) usually shows a low signal. Most lesions will show enhancement of the lesion after using a contrast agent (5, 21). Treatments for IIMT include surgery, glucocorticoids, radiotherapy, chemotherapy, immunosuppressants, 6-thioguanine, methotrexate, NSAIDs, thalidomide, and atezolizumab. At the same time, it has been reported that IMT may have a certain self-limiting nature; that is, it will regress on its own during the course of the disease. Thus, the recent treatment of IIMT is still mainly surgery, supplemented by other treatments (22, 23).

Currently, research on immune checkpoints is becoming increasingly popular. Under normal circumstances, the immune system protects the host from autoimmune, allergic, and infectious diseases through a series of co-inhibitory and co-stimulatory receptors and their ligands (referred to as immune checkpoints) (24, 25). Increasing evidence suggests that tumors also use these mechanisms to evade immune responses and eventually progress, spread, and metastasize (25, 26). Among these pathways, PD-1 and the programmed cell death ligand 1 (PD-L1) axis play a key role in physiological immune homeostasis and have been widely studied (27). The binding of PD-L1 to its receptor inhibits T-cell migration, proliferation, and secretion of cytotoxic mediators, limiting tumor cell killing. PD-1 and PD-L1 inhibitors disrupt this axis, reversing T-cell inhibition and enhancing anti-tumor immunity, leading to long-term responses in patients with cancer. Additionally, PD-L1 interacts with B7 (CD80 and CD86), producing negative signals on T cells and inhibiting anti-tumor immunity (28, 29). The development and application of immune checkpoint inhibitors that block PD-1/PD-L1 interaction have resulted in very durable responses and prolonged the survival of various patients with cancer. The immunosuppressant of this target has shown clinical efficacy for many different solid and hematological malignancies. Research in soft tissue sarcomas suggests that the prevalence of PD-L1 expression varies between histological subtypes and may be an unfavorable prognostic feature, although this view is currently widely controversial (30–32). Two phase II clinical trials of pembrolizumab (anti-PD-1) treatment for advanced soft tissue sarcomas reported an objective remission rate of up to 18%, with a few patients with a PD-L1-positive tumor (33). When T cells are exhausted, they acquire multiple inhibitory molecules and cannot produce appropriate immune responses. Previous studies have confirmed that the expression rate of PD-L1 on tumors and infiltrating immune cells in IMT is high. In the evaluation of recurrent and metastatic IMT, 80% are PD-L1 (+). PD-L1 expression is also common in ALK (−) IMT (88%) (6). At the same time, 96% of PD-L1 (+) tumors show components of adaptive PD-L1 expression, which means that the disease is sensitive to PD-L1 treatment (34). In general, the current treatment of IMT using PD-1 inhibitors has a certain theoretical basis.

However, despite the emergence of ICIs that have completely changed cancer treatment, their best response rate when used alone is quite low, less than 35% to 40% (35–37). Part of the reason may be that although PD-1 inhibitors can improve the sensitivity of T cells in the microenvironment, they seem to have little effect on the transition from a cold environment to a hot environment (36). The emergence of OVs seems to have changed this situation. OVs are native or recombinant viruses targeting cancer cells. These viruses cause cancer cells to die at the end of the replication cycle by lysis or activating anti-tumor immune responses, thereby minimizing damage to normal tissues. At the same time, OVs are now considered effective immune stimulants, capable of activating and redirecting innate and adaptive immune responses against tumors. The goal of combining OVs and checkpoint inhibitors is to use viral infection to provide immune drive for tumors, change the local immune microenvironment into a more immunogenic environment, and make ICIs work more effectively in this environment (38–40). This combination has shown initial effectiveness in preclinical trials; thus, there are currently multiple clinical trials trying to combine the two to try to improve the anti-tumor efficacy of PD-1 inhibitors (40–42). Multiple adenovirus structures are undergoing preclinical testing with ICIs (43); some promising candidates include the recent report by the Hemminki group. In this study, they described two adenoviruses: one expressing tumor necrosis factor α (TNFα), and the other expressing IL-2. In their in vivo experiments with melanoma tumors established on the side of mice, they showed that when virus treatment was combined with the delivery of anti-PD-1 antibodies, the number of CD8+ T cells in the tumor significantly increased (compared to the virus alone). In addition, compared with virus monotherapy, the combination of PD-1 inhibitors and virus therapy resulted in significant tumor growth inhibition and promoted survival. A clinical trial is about to be conducted, in which the virus encodes TNF-α and IL-2 (TILT-123) in combination with anti-PD-1 antibodies.

The OV used in this case report is the third-generation oncolytic adenovirus (AdV) Ad-TD-nsIL12, which is a new generation of replicating adenovirus Ad-TD with three gene deletions (E1A CR2, E1B19K, and E3gp19K). The complete E3B region is retained to overcome the limitations of previous AdV candidate drugs (7). In addition to relying on the oncolytic effect and immune induction effect of the OV itself, the virus carries what is currently considered the most effective anti-tumor factor in the immune system, interleukin-12 (IL-12). However, despite the strong anti-tumor effect of IL-12, its significant toxicity in treatment has hindered its clinical application (7, 44, 45). In order to overcome the toxicity associated with IL-12 expression and take advantage of its strong anti-tumor activity, the virus carries a non-secretory IL-12 (nsIL12) molecule created by modifying the signal peptide of the cytokine. nsIL12 can achieve persistent, low-level expression of IL-12 in the TME (8). When expressed in Ad-TD, unmodified IL-12 is toxic after systemic administration, but modified IL-12 (nsIL12) is safe. It has been proven in preclinical studies to have significant anti-tumor effects on various solid tumors (7).

In this case of IIMT patients, we tried the combination of OV and PD-1 inhibitor treatment after surgery and achieved very good results. After the ninth course of treatment, not only did the patient’s tumor entity almost completely disappear, but the enhancement lesions on the infected dura mater and surrounding soft tissues almost disappeared as well. The patient reported that the pain in the left temple disappeared and the patient’s symptoms have not recurred in the last follow-up. This is a good outcome of combined treatment with OV and PD-1, which gives us confidence in the prospects of combined treatment with two drugs in subsequent medical development.





Data availability statement

The original contributions presented in the study are included in the article/Supplementary Material. Further inquiries can be directed to the corresponding authors.





Ethics statement

Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article.





Author contributions

XQ: Writing – original draft, Writing – review & editing. WN: Writing – original draft, Writing – review & editing. LD: Writing – original draft, Writing – review & editing. YQ: Writing – original draft, Writing – review & editing. YW: Writing – original draft, Writing – review & editing. HZ: Writing – original draft, Writing – review & editing.





Funding

The author(s) declare financial support was received for the research, authorship, and/or publication of this article. This research was supported by the National Key R&D Program of China (2019YFC1316104, FNL).





Conflict of interest

YW is an inventor of the patent of Ad-TD-nsIL12.

The remaining authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fimmu.2024.1427554/full#supplementary-material




References

1. Bahadori, M, and Liebow, AA. Plasma cell granulomas of the lung. Cancer. (1973) 31:191–208. doi: 10.1002/(ISSN)1097-0142

2. West, SG, Pittman, DL, and Coggin, JT. Intracranial plasma cell granuloma. Cancer. (1980) 46:330–5. doi: 10.1002/(ISSN)1097-0142

3. Güdük, M, Yener, U, Sav, A, and Pamir, MN. Intracranial multifocal plasma cell granuloma: a case with multiple operations without recurrence of surgically removed lesions. Acta Neurochir (Wien). (2016) 158:721–3. doi: 10.1007/s00701-016-2724-5

4. Fukunaga, A, Yoshida, K, Otani, M, Ogawa, Y, Horiguchi, T, Ishihara, M, et al. Plasma cell granuloma extending from the extracranial to the intracranial space associated with Epstein-Barr virus infection. Neurol Med Chir (Tokyo). (1998) 38:292–6. doi: 10.2176/nmc.38.292

5. Phogat, D, Datta, SGS, Bajpai, M, Tara, S, and Ganti, SK. Intracranial Inflammatory Myofibroblastic Tumor: A Review of 49 cases. Autops Case Rep. (2021) 11:e2021254. doi: 10.4322/acr.2021.254

6. Cottrell, TR, Duong, AT, Gocke, CD, Xu, H, Ogurtsova, A, Taube, JM, et al. PD-L1 expression in inflammatory myofibroblastic tumors. Mod Pathol. (2018) 31:1155–63. doi: 10.1038/s41379-018-0034-6

7. Zhang, Z, Zhang, C, Miao, J, Wang, Z, Wang, Z, Cheng, Z, et al. A Tumor-Targeted Replicating Oncolytic Adenovirus Ad-TD-nsIL12 as a Promising Therapeutic Agent for Human Esophageal Squamous Cell Carcinoma. Cells. (2020) 9(11):2438. doi: 10.3390/cells9112438

8. Wang, P, Li, X, Wang, J, Gao, D, Li, Y, Li, H, et al. Re-designing Interleukin-12 to enhance its safety and potential as an anti-tumor immunotherapeutic agent. Nat Commun. (2017) 8:1395. doi: 10.1038/s41467-017-01385-8

9. Coffin, CM, Hornick, JL, and Fletcher, CD. Inflammatory myofibroblastic tumor: comparison of clinicopathologic, histologic, and immunohistochemical features including ALK expression in atypical and aggressive cases. Am J Surg Pathol. (2007) 31:509–20. doi: 10.1097/01.pas.0000213393.57322.c7

10. Meis, JM, and Enzinger, FM. Inflammatory fibrosarcoma of the mesentery and retroperitoneum. A tumor closely simulating inflammatory pseudotumor. Am J Surg Pathol. (1991) 15:1146–56. doi: 10.1097/00000478-199112000-00005

11. Al Sannaa, G, Wimmer, JL, Ayala, AG, and Ro, JY. An isolated inflammatory myofibroblastic tumor of adrenal gland. Ann Diagn Pathol. (2016) 25:33–6. doi: 10.1016/j.anndiagpath.2016.04.011

12. Coindre, JM. [New WHO classification of tumours of soft tissue and bone]. Ann Pathol. (2012) 32:S115–6. doi: 10.1016/j.annpat.2012.07.006

13. Coffin, CM, Watterson, J, Priest, JR, and Dehner, LP. Extrapulmonary inflammatory myofibroblastic tumor (inflammatory pseudotumor). A clinicopathologic and immunohistochemical study of 84 cases. Am J Surg Pathol. (1995) 19:859–72. doi: 10.1097/00000478-199508000-00001

14. Cramer, SK, Skalet, A, Mansoor, A, Wilson, DJ, and Ng, JD. Inflammatory myofibroblastic tumor of the orbit: a case report. Ophthalmic Plast Reconstr Surg. (2015) 31:e22–3. doi: 10.1097/IOP.0000000000000058

15. Wang, X, Chen, Y, Wu, X, and Zhang, H. Intracranial Inflammatory Myofibroblastic Tumor with Negative Expression of Anaplastic Lymphoma Kinase: A Case Report and Review of the Literature. World Neurosurg. (2019) 125:117–22. doi: 10.1016/j.wneu.2019.01.155

16. Lawrence, B, Perez-Atayde, A, Hibbard, MK, Rubin, BP, Dal Cin, P, Pinkus, JL, et al. TPM3-ALK and TPM4-ALK oncogenes in inflammatory myofibroblastic tumors. Am J Pathol. (2000) 157:377–84. doi: 10.1016/S0002-9440(10)64550-6

17. Lee, J-C, Li, C-F, Huang, H-Y, Zhu, M-J, Mariño-Enríquez, A, Lee, C-T, et al. ALK oncoproteins in atypical inflammatory myofibroblastic tumours: novel RRBP1-ALK fusions in epithelioid inflammatory myofibroblastic sarcoma. J Pathol. (2017) 241:316–23. doi: 10.1002/path.4836

18. Surabhi, VR, Chua, S, Patel, RP, Takahashi, N, Lalwani, N, and Prasad, SR. Inflammatory Myofibroblastic Tumors: Current Update. Radiol Clin North Am. (2016) 54:553–63. doi: 10.1016/j.rcl.2015.12.005

19. Wang, X, Krishnan, C, Nguyen, EP, Meyer, KJ, Oliveira, JL, Yang, P, et al. Fusion of dynactin 1 to anaplastic lymphoma kinase in inflammatory myofibroblastic tumor. Hum Pathol. (2012) 43:2047–52. doi: 10.1016/j.humpath.2012.02.014

20. Zhou, L, Pan, W, Huang, R, Lu, Z, You, Z, and Li, Y. Intracranial Inflammatory Myofibroblastic Tumor: A Literature Review and a Rare Case Misdiagnosed as Acoustic Neuroma. Diagnostics (Basel). (2023) 13(17):2725. doi: 10.3390/diagnostics13172725

21. Kim, J-H, Chang, K-H, Na, DG, Park, S-H, Kim, E, Han, DH, et al. Imaging features of meningeal inflammatory myofibroblastic tumor. AJNR Am J Neuroradiol. (2009) 30:1261–7. doi: 10.3174/ajnr.A1526

22. Habib, L, Son, JH, Petris, C, and Kazim, M. Spontaneous regression of inflammatory myofibroblastic tumor of the orbit: A case report and review of literature. Orbit. (2017) 36:178–82. doi: 10.1080/01676830.2017.1279645

23. Greiner, C, Rickert, CH, Möllmann, FT, Rieger, B, Semik, M, Heindel, W, et al. Plasma cell granuloma involving the brain and the lung. Acta Neurochir (Wien). (2003) 145:1127–31. doi: 10.1007/s00701-003-0109-z

24. Keir, ME, Butte, MJ, Freeman, GJ, and Sharpe, AH. PD-1 and its ligands in tolerance and immunity. Annu Rev Immunol. (2008) 26:677–704. doi: 10.1146/annurev.immunol.26.021607.090331

25. Ribas, A. Tumor immunotherapy directed at PD-1. N Engl J Med. (2012) 366:2517–9. doi: 10.1056/NEJMe1205943

26. Keir, ME, Francisco, LM, and Sharpe, AH. PD-1 and its ligands in T-cell immunity. Curr Opin Immunol. (2007) 19:309–14. doi: 10.1016/j.coi.2007.04.012

27. Ishida, Y, Agata, Y, Shibahara, K, and Honjo, T. Induced expression of PD-1, a novel member of the immunoglobulin gene superfamily, upon programmed cell death. EMBO J. (1992) 11:3887–95. doi: 10.1002/embj.1992.11.issue-11

28. Butte, MJ, Keir, ME, Phamduy, TB, Sharpe, AH, and Freeman, GJ. Programmed death-1 ligand 1 interacts specifically with the B7-1 costimulatory molecule to inhibit T cell responses. Immunity. (2007) 27:111–22. doi: 10.1016/j.immuni.2007.05.016

29. Paterson, AM, Brown, KE, Keir, ME, Vanguri, VK, Riella, LV, Chandraker, A, et al. The programmed death-1 ligand 1:B7-1 pathway restrains diabetogenic effector T cells in vivo. . J Immunol. (2011) 187:1097–105. doi: 10.4049/jimmunol.1003496

30. D’Angelo, SP, Shoushtari, AN, Agaram, NP, Kuk, D, Qin, L-X, Carvajal, RD, et al. Prevalence of tumor-infiltrating lymphocytes and PD-L1 expression in the soft tissue sarcoma microenvironment. Hum Pathol. (2015) 46:357–65. doi: 10.1016/j.humpath.2014.11.001

31. Bertucci, F, Finetti, P, Perrot, D, Leroux, A, Collin, F, Le Cesne, A, et al. PDL1 expression is a poor-prognosis factor in soft-tissue sarcomas. Oncoimmunology. (2017) 6:e1278100. doi: 10.1080/2162402X.2016.1278100

32. Kim, C, Kim, EK, Jung, H, Chon, HJ, Han, JW, Shin, K-H, et al. Prognostic implications of PD-L1 expression in patients with soft tissue sarcoma. BMC Cancer. (2016) 16:434. doi: 10.1186/s12885-016-2451-6

33. Tawbi, HA, Burgess, M, Bolejack, V, Van Tine, BA, Schuetze, SM, Hu, J, et al. Pembrolizumab in advanced soft-tissue sarcoma and bone sarcoma (SARC028): a multicentre, two-cohort, single-arm, open-label, phase 2 trial. Lancet Oncol. (2017) 18:1493–501. doi: 10.1016/S1470-2045(17)30624-1

34. Tumeh, PC, Harview, CL, Yearley, JH, Shintaku, IP, Taylor, EJM, Robert, L, et al. PD-1 blockade induces responses by inhibiting adaptive immune resistance. Nature. (2014) 515:568–71. doi: 10.1038/nature13954

35. Zamarin, D, Holmgaard, RB, Subudhi, SK, Park, JS, Mansour, M, Palese, P, et al. Localized oncolytic virotherapy overcomes systemic tumor resistance to immune checkpoint blockade immunotherapy. Sci Transl Med. (2014) 6:226ra32. doi: 10.1126/scitranslmed.3008095

36. Rajani, KR, and Vile, RG. Harnessing the Power of Onco-Immunotherapy with Checkpoint Inhibitors. Viruses. (2015) 7:5889–901. doi: 10.3390/v7112914

37. Callahan, MK, Postow, MA, and Wolchok, JD. Targeting T Cell Co-receptors for Cancer Therapy. Immunity. (2016) 44:1069–78. doi: 10.1016/j.immuni.2016.04.023

38. Achard, C, Surendran, A, Wedge, ME, Ungerechts, G, Bell, J, and Ilkow, CS. Lighting a Fire in the Tumor Microenvironment Using Oncolytic Immunotherapy. EBioMedicine. (2018) 31:17–24. doi: 10.1016/j.ebiom.2018.04.020

39. Wang, L, Chard Dunmall, LS, Cheng, Z, and Wang, Y. Remodeling the tumor microenvironment by oncolytic viruses: beyond oncolysis of tumor cells for cancer treatment. J Immunother Cancer. (2022) 10:5. doi: 10.1136/jitc-2021-004167

40. Ottolino-Perry, K, Diallo, JS, Lichty, BD, Bell, JC, and McCart, JA. Intelligent design: combination therapy with oncolytic viruses. Mol Ther. (2010) 18:251–63. doi: 10.1038/mt.2009.283

41. Puzanov, I, Milhem, MM, Minor, D, Hamid, O, Li, A, Chen, L, et al. Talimogene Laherparepvec in Combination With Ipilimumab in Previously Untreated, Unresectable Stage IIIB-IV Melanoma. J Clin Oncol. (2016) 34:2619–26. doi: 10.1200/JCO.2016.67.1529

42. Fonteneau, JF, Achard, C, Zaupa, C, Foloppe, J, and Erbs, P. Oncolytic immunotherapy: The new clinical outbreak. Oncoimmunology. (2016) 5:e1066961. doi: 10.1080/2162402X.2015.1066961

43. Cervera-Carrascon, V, Siurala, M, Santos, JM, Havunen, R, Tähtinen, S, Karell, P, et al. TNFa and IL-2 armed adenoviruses enable complete responses by anti-PD-1 checkpoint blockade. Oncoimmunology. (2018) 7:e1412902. doi: 10.1080/2162402X.2017.1412902

44. Mansurov, A, Ishihara, J, Hosseinchi, P, Potin, L, Marchell, TM, Ishihara, A, et al. Collagen-binding IL-12 enhances tumour inflammation and drives the complete remission of established immunologically cold mouse tumours. Nat BioMed Eng. (2020) 4:531–43. doi: 10.1038/s41551-020-0549-2

45. Leonard, JP, Sherman, ML, Fisher, GL, Buchanan, LJ, Larsen, G, Atkins, MB, et al. Effects of single-dose interleukin-12 exposure on interleukin-12-associated toxicity and interferon-gamma production. Blood. (1997) 90:2541–8.




Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.


Copyright © 2024 Qian, Ning, Dunmall, Qu, Wang and Zhang. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/logo.jpg
, frontiers | Frontiers in Immunology





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Treatment of intracranial inflammatory myofibroblastic tumor with PD-L1 inhibitor and novel oncolytic adenovirus Ad-TD-nsIL12: a case report and literature review

      

        		

          Introduction

        



        		

          Case description

        



        		

          Discussion

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Conflict of interest

        



        		

          Supplementary material

        



        		

          References

        



      



      



    



  



OEBPS/Images/fimmu-15-1427554-g001.jpg





OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fimmu.2024.1427554_cover.jpg
& frontiers | Frontiers in Immunology

Treatment of intracranial inflammatory
myofibroblastic tumor with PD-L1 inhibitor
and novel oncolytic adenovirus Ad-TD-
nslL12: a case report and literature review





OEBPS/Images/fimmu-15-1427554-g002.jpg





