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The cost of treatment and follow-up of bladder cancer in Italy
RACIOPPI M, VOLPE A, FALABELLA R, PINTO F, SACCO E, GULINO G, et al.
Arch Ital Urol Androl 2007;79(3): 111-7*

OBJECTIVES: To evaluate the costs of bladder cancer treatment and follow-up. MATERIALS & METHODS: A purely economic analysis was carried out evaluating in our institution (i) the cost of a hospital stay of patients submitted to transurethral resection of superficial bladder cancer and to radical cystectomy for invasive bladder cancer, (ii) the cost of endovesical immuno-chemotherapy performed as day hospital regimen, (iii) the cost of the first year of follow-up according to European Association of Urology's Guidelines as outpatient regimen. RESULTS: The total cost related to a superficial tumour of the bladder treated with an endoscopic resection amounts to €2242.20, while in case of invasive bladder cancer treated with a radical cystectomy it comes to €6860. For chemo-immunotherapy the costs in a day hospital regimen related to an eight-weekly session of mitomycin, six-weekly session of epirubicin and BCG are €1420, €1037 and €975, respectively. The first year of follow-up for a patient with low risk of superficial bladder cancer without recurrence costs €265.15. In the case of high-risk superficial bladder cancer the cost reaches €321.75. In the case of a patient with invasive bladder cancer in the first year, when follow-up is more strict, expenses amount to €548.90. CONCLUSIONS: Cancer bladder is a high-cost illness due, in particular, to its heterogeneity in presentation and high rate of recurrences which makes any evaluation underestimated. The possibility of containing costs is essentially related to optimization of the follow-up and to the development of optimal therapeutic procedures which could lead to a reduction in the number of recurrences.

Intravesical chemotherapy and BCG instillation in superficial bladder cancer treatment. [Polish] [Review]
BUJNOWSKA-FEDAK MM, REKSA D,PIROGOWICZ I

Fam Med Prim Care Rev 2007;9(3): 748-50*

From the clinical point of view urinary bladder cancer can be divided into two forms: superficial bladder cancer (not infiltrating a muscular coat) and invasive bladder cancer (infiltrating a muscular coat). In the case of superficial bladder cancer treatment is directed especially at prevention of progression and recurrence of the disease. The standard therapy involves transurethral resection of a tumor (TURB) and complementary intravesical therapy (cytostatics, BCG) in patients with high risk of reoccurrence (Tis, T1, Ta-G3). The aim of intravesical therapy is elimination of tumor remains and prevention of recurrence. One-time intravesical application of chemotherapeutic performed within six hours of transurethral resection of a tumor enables decreasing the relapse incidence at a rate of 50%. For efficacy of intravesical treatment, the therapeutic should be administered in high doses, so it is in a long-lasting and effective contact with a bladder epithelium. The ideal remedy should also be characterized by insignificant absorption, which prevents adverse effects; similarly it should not be locally irritant. Intravesical BCG immunotherapy is recognized as the most effective method in the treatment of high-risk superficial bladder cancer and, simultaneously, it is recognized as most efficacious form of immunotherapy in cancer treatment. There is some interesting research into usage of recombined BCG strain, which excretes cytokines, e.g. GM-CSF, interferon-γ, IL-12 or IL-2. Intravesical chemotherapy is currently one of the best methods of complementary therapy in superficial bladder cancer as well. The most effective therapeutic is mitomycin in this case. (C) Wydawnictwo Continuo.

Bacillus Calmette-Guérin inhibits apoptosis in human urothelial carcinoma cell lines in response to cytotoxic injury
CHEN F, ZHANG G, CAO Y, PAYNE R,SEE WA

J Urol 2007;178(5): 2166-70

PURPOSE: By inducing cell cycle arrest at the G1/S transition bacillus Calmette-Guérin (BCG) has been shown to have a direct antiproliferative effect on urothelial carcinoma cell lines. In other systems cell cycle arrest has been shown to confer a relative state of apoptotic resistance. We assessed the effect of BCG on the susceptibility of urothelial carcinoma cells to apoptotic stimuli. MATERIALS & METHODS: The human UC cell lines T24 and 253J (American Type Cell Culture, Rockville, Maryland) were used to evaluate the effect of BCG or antibody mediated α5β1 cross-linking on apoptosis and apoptotic sensitivity. Following treatment baseline apoptosis and the response to the apoptotic inducing agent camptothecin was evaluated using assays for caspase 3 activation and DNA fragmentation. Pharmacological blockade of signaling pathways known to be activated in response to BCG/α5β1 cross-linking was used to assess the role of these pathways in the BCG apoptotic response. A final series of experiments used the MTT assay to study the impact of BCG pretreatment on the cytotoxicity of the antineoplastic agent MMC. RESULTS: Treatment with BCG failed to induce apoptosis, as measured by caspase 3 activation or DNA laddering. BCG pretreatment significantly inhibited the induction of apoptosis in response to camptothecin. These effects were reproduced by antibody mediated cross-linking of α5β1 integrin. Pharmacological inhibition of nuclear factor κB and/or AP1 signaling pathways reversed the anti-apoptotic effect of BCG. MMC cytotoxicity was significantly decreased by BCG pretreatment. CONCLUSIONS: BCG exerts a direct anti-apoptotic effect on human urothelial carcinoma cell lines. The ability of antibody mediated cross-linking to reproduce the effect and the ability of signal transduction inhibitors to block it are consistent with a mechanism involving integrin mediated signaling. Apoptotic resistance represents a therapeutic target for modulating the response to BCG and it may have clinical implications in the sequencing of intravesical therapies.

Multidrug resistance in a urothelial cancer cell line after 3, 1-hour exposures to mitomycin-C
SPEERS AG, LWALEED BA, FEATHERSTONE JM,COOPER AJ

J Urol 2007;178(5): 2171-5

PURPOSE: The development of multidrug resistance is a problem in chemotherapy for many tumors. In vitro models of multidrug resistance require adapted cell strains that are conventionally produced from parental lines by chronic low dose drug exposure. Because adjunctive intravesical chemotherapy for superficial bladder cancer uses short courses of high-dose treatment, we investigated whether such exposure of the RT112 cell line (Catalogue No. ACC 418, Deutsche Sammlung von Mikroorganismen und Zellkulturen, Braunschweig, Germany) to MMC, which is a common intravesical agent, would elicit multidrug resistance. MATERIALS & METHODS: Three one-hour exposures to graded concentrations were done at three-week intervals. The highest MMC concentrations permitting recovery in cultures and, therefore, available for examination were 3.13 and 1.06 μg/ml. Cross-resistance to epirubicin in surviving cultures was visualized by confocal microscopy and quantified by MTT residual viable biomass assay. Spheroids were made by the agarose technique and exposed to high-dose MMC to assess the probability that the relevant concentrations might be found clinically in some cell layers of a superficial lesion. RESULTS: Resistance was induced by three short drug exposures. The evidence for this was functional (MTT assay) and by intracellular localization. Toxicity to an alternative multidrug resistance class drug was lowered in surviving clones and nuclear exclusion of the drug was noted. Spheroid experiments showed sharp gradients of incorporated drug across the outermost layers of cells, suggesting that a proportion of cells in clinical superficial bladder cancer would be exposed to drug at concentrations that generated the resistant clones in these experiments. CONCLUSIONS: We report multidrug resistance induction using two independent methodologies. The results have implications for the development of experimental models and the likelihood of resistance resulting from clinical regimens. Brief exposure can elicit detectable resistance. It is arguable that selective rather than instructive mechanisms are involved, and the levels of drug required are likely to exist in a superficial transitional cell carcinoma frond exposed at its surface to high drug concentrations.

Potential of urinary biomarkers in early bladder cancer diagnosis##
LAM T,NABI G

Expert Rev Anticancer Ther 2007;7(8): 1105-15*

Carcinoma of urinary bladder ranks among the top ten most common cancers worldwide. Approximately 80% of the disease is superficial (limited to mucosa and lamina propria) at the time of presentation. However, the majority of these tumors recur and 15-20% progress into muscle-invasive disease. Cystoscopic surveillance of the urinary bladder remains the standard of care to identify these recurrences on follow-up. Not only is this an invasive procedure, but the sensitivity of cystoscopy can be as low as 70%, so there can be up to 30% of tumors that are missed. Urinary cytology, with recognized limitations, has been used as an adjunct to this procedure, pending discovery of alternate urinary biomarkers. In the past decade there has been tremendous advancement in producing urinary biomarkers for urinary bladder cancer research, reflecting advancements in genomics and proteomics. An ideal biomarker should be able to replace cystoscopic examination and be cost effective. Unfortunately, most of the identified protein or molecular biomarkers have failed this test. This article critically appraises the status of these urinary biomarkers in urinary bladder cancer, in addition to highlighting some of the difficulties in this research area. (C) 2007 Future Drugs Ltd.

Persistent uroplakin expression in advanced urothelial carcinomas: implications in urothelial tumor progression and clinical outcome##
HUANG HY, SHARIAT SF, SUN TT, LEPOR H, SHAPIRO E, HSIEH JT, et al.
Hum Pathol 2007;38(11): 1703-13

As the terminal differentiation products of human urothelium, uroplakins (UPs) would be expected to diminish during urothelial tumorigenesis. Surprisingly, recent studies found UPs to be retained even by well-advanced urothelial carcinomas, suggesting that the loss of UPs does not strictly parallel urothelial transformation. Little is known, however, about whether the status of UPs is associated with a particular pathologic parameter, the tumor's biological behavior, or patient outcome. Here we assessed UP expression by immunohistochemistry on tissue arrays from 285 patients with bladder urothelial carcinomas or nontumor conditions. UPs were expressed in all nine normal urothelial specimens, 63 of 74 (85%) patients with non-muscle-invasive urothelial carcinomas on transurethral resection, 104 of 202 (51.5%) patients who underwent radical cystectomy for advanced urothelial carcinomas, and 33 of 50 (66%) lymph node metastases. Normally associated with urothelial apical surface, UPs were localized aberrantly in tumors, including microluminal, basal-laminal, cytoplasmic, or uniform patterns. In non-muscle-invasive diseases, there was no association between UP expression and disease recurrence, progression, or mortality. In contrast, in invasive diseases, absent UP expression was significantly associated with advanced pathologic stage, lymph node metastases, disease recurrence, and bladder cancer-specific mortality (P = 0.042, P = 0.035, P = 0.023, and P = 0.022, respectively) in univariate analyses. Furthermore, UP status was independent of key cell-cycle regulators, including p53, pRb, p27, and cyclin D1, thus excluding a functional link between these two groups of proteins. Our data demonstrate for the first time that persistent UP expression is associated with a favorable clinical outcome and that UPs may be used as adjunct markers for predicting the prognoses of patients with invasive and metastatic bladder carcinomas. Our results also suggest that UP-positive and -negative carcinomas have different clonal origins or may be derived from different cancer stem cells. (C) 2007 Elsevier Inc. All rights reserved.

Oncology

Molecular mechanism of mitomycin-C-dependent caspase-8 regulation: implications for apoptosis and synergism with interferon-α signalling
LIEDTKE C, LAMBERTZ D, SCHNEPEL N,TRAUTWEIN C

Apoptosis 2007;12(12): 2259-70*

Caspase-8 is frequently mutated or silenced in several tumors including hepatocellular carcinomas (HCC) thereby potentially contributing to chemoresistance. The aim of our present study was to evaluate if chemotherapeutic drugs may mediate their effects through up-regulation of caspase-8 gene transcription. Huh7 hepatoma cells were transfected with a caspase-8 promoter construct fused to a luciferase reporter gene followed by stimulation with a subset of different chemotherapeutic drugs. Several drugs slightly induced caspase-8 promoter activity. However, strong caspase-8 promoter induction was found after MMC treatment and this correlated with an increase in endogenous caspase-8 mRNA expression. Further molecular analysis demonstrated that MMC controls caspase-8 transcription via a c-jun/AP1 site located in the promoter in close proximity to the transcription start site. Inactivation of this c-jun/AP1 site using a dominant-negative c-jun adenovirus or site-directed mutagenesis inhibited MMC-dependent promoter induction. MMC treatment resulted in higher caspase-8 enzymatic activity and apoptosis and could be synergistically enhanced by co-stimulation with interferon-α (IFN-α) via independent transcriptional mechanisms. In summary MMC controls caspase-8 expression via a c-jun/AP1 element in its promoter region. MMC-induced up-regulation of caspase-8 triggers apoptosis in target cells which can be further enhanced by IFN-α. Therefore these findings also provide a potential new therapeutic approach to treat cancer cells. (C) 2007 Springer Science+Business Media, LLC.

Neoadjuvant chemotherapy for breast cancer determined by chemosensitivity assay achieves better tumor response
LAU GI, LOO WT,CHOW LW

Biomed Pharmacother 2007;61(9 SPEC. ISS.): 562-5

BACKGROUND: Neoadjuvant chemotherapy can potentially reduce tumor size and help downstage the tumor before a definitive operation is performed. However, it was not possible to tell whether the patient would respond to the regimen until given. This difficulty can be overcome by testing the susceptibility of a sample of cancer cells in vitro: a 'patient-tailored approach'. In this pilot study, we attempt to demonstrate an improved response by this 'patient-tailored' approach over standard regimen. MATERIALS & METHODS: The study included 36 women with moderately advanced local breast cancer larger than 2 cm in diameter. Twelve were allocated to receive a standard regimen of 5-FU, epirubicin and cyclophosphamide (FEC) preoperatively as controls, and 24 were given the most suitable regimen according to testing; the options were FEC, cyclophosphamide, methotrexate and 5-FU (CMF), 5-FU, adriamycin and MMC (FAM) and paclitaxel alone. The cell activities of drug-treated solid tumors were compared to controls with a highly sensitive ATP bioluminescence assay. Patients received chemotherapy according to sensitivity results and the tumor area clinically measured before and after chemotherapy. RESULTS: Sensitivity-directed treatment helped patients achieve a higher rate of complete clinical response (10/24 vs. 0/12), larger mean reduction in tumor area (75% vs. 26%), and 25% pathological complete response (pCR). The paclitaxel subgroup achieved 80% (pCR). CONCLUSION: It is a useful in vitro assay to provide a reference of the particular patient who received treatment according to her sensitivity result. It may improve pathologic complete response, clinical tumor response and lead to less extensive surgery. (C) 2007 Elsevier Masson SAS. All rights reserved.

Ecto-calreticulin in immunogenic chemotherapy. [Review]
OBEID M, TESNIERE A, PANARETAKIS T, TUFI R, JOZA N, VAN ENDERT P, et al.
Immunol Rev 2007;220(1): 22-34

The conventional treatment of cancer relies upon radiotherapy and chemotherapy. Such treatments supposedly mediate their effects via the direct elimination of tumor cells. Nonetheless, there are circumstances in which conventional anti-cancer therapy can induce a modality of cellular demise that elicits innate and cognate immune responses, which in turn mediate part of the anti-tumor effect. Although different chemotherapeutic agents may kill tumor cells through an apparently homogeneous apoptotic pathway, they differ in their capacity to stimulate immunogenic cell death. We discovered that the pre-apoptotic translocation of intracellular calreticulin (endo-CRT) to the plasma membrane surface (ecto-CRT) is critical for the recognition and engulfment of dying tumor cells by dendritic cells. Thus, anthracyclines and γ-irradiation that induce ecto-CRT cause immunogenic cell death, while other pro-apoptotic agents (such as MMC and etoposide) induce neither ecto-CRT nor immunogenic cell death. Depletion of CRT abolishes the immunogenicity of cell death elicited by anthracyclines, while exogenous supply of CRT or enforcement of CRT exposure by pharmacological agents that favor CRT translocation can enhance the immunogenicity of cell death. For optimal anti-tumor vaccination and immunogenic chemotherapy, the same cells have to expose ecto-CRT and to succumb to apoptosis; if these events affect different cells, no anti-tumor immune response is elicited. These results may have far reaching implications for tumor immunology because (i) ecto-CRT exposure by tumor cells allows for the prediction of therapeutic outcome and because (ii) the re-establishment of ecto-CRT may ameliorate the efficacy of chemotherapy. (C) 2007 Blackwell Munksgaard.

Phase II trial of irinotecan, cisplatin and mitomycin for relapsed small-cell lung cancer
FENNELL DA, STEELE JP, SHAMASH J, SLATER SE, SHEAFF MT, WELLS P, et al.
Int J Cancer 2007;121(11): 2575-7

There is no standard therapy for relapsed small-cell lung cancer (rSCLC). In order to investigate this further, we evaluated the efficacy and toxicity of a new triplet consisting of irinotecan (100 mg/m2 Days 1 and 15 q28), cisplatin (40 mg/m2 Days 1 and 15 q28) and mitomycin (6 mg/m2 d1 q28) administered to a maximum of six cycles in individuals with rSCLC that had relapsed following first-line treatment. Partial remissions were observed in 35% and progression in 30% of patients. Progression-free survival measured 4.5 months (95% CI, 0.8-8.2) and overall survival was 7.8 months (95% CI, 5.3-10.3). QoL showed improvement in activity symptoms and stabilization of physical symptoms. As IPM was a well-tolerated regimen with activity in rSCLC, a phase III trial comparing this triplet with other regimens in this setting is warranted. (C) 2007 Wiley-Liss, Inc.

Concurrent chemotherapy and intensity-modulated radiation therapy for anal canal cancer patients: a multicenter experience
SALAMA JK, MELL LK, SCHOMAS DA, MILLER RC, DEVISETTY K, JANI AB, et al.
J Clin Oncol 2007;25(29): 4581-6

PURPOSE: To report a multicenter experience treating anal canal cancer patients with concurrent chemotherapy and intensity-modulated radiation therapy (IMRT). PATIENTS & METHODS: From October 2000 to June 2006, 53 patients were treated with concurrent chemotherapy and IMRT for anal squamous cell carcinoma at three tertiary-care academic medical centers. Sixty-two percent were T1-2, and 67% were N0; eight patients were HIV positive. Forty-eight patients received fluorouracil (FU)/mitomycin, one received FU/cisplatin, and four received FU alone. All patients underwent computed tomography-based treatment planning with pelvic regions and inguinal nodes receiving a median of 45 Gy. Primary sites and involved nodes were boosted to a median dose of 51.5 Gy. All acute toxicity was scored according to the Common Terminology Criteria for Adverse Events, version 3.0. All late toxicity was scored using Radiation Therapy Oncology Group criteria. RESULTS: Median follow-up was 14.5 months (range, 5.2-102.8 months). Acute grade 3+ toxicity included 15.1% GI and 37.7% dermatologic toxicity; all acute grade 4 toxicities were hematologic; and acute grade 4 leukopenia and neutropenia occurred in 30.2% and 34.0% of patients, respectively. Treatment breaks occurred in 41.5% of patients, lasting a median of four days. Forty-nine patients (92.5%) had a complete response, one patient had a partial response, and three had stable disease. All HIV-positive patients achieved a complete response. Eighteen-month colostomy-free survival, overall survival, freedom from local failure, and freedom from distant failure were 83.7%, 93.4%, 83.9%, and 92.9%, respectively. CONCLUSION: Preliminary outcomes suggest that concurrent chemotherapy and IMRT for anal canal cancers is effective and tolerated favorably compared with historical standards.

Combination of arterial perfusion chemotherapy and embolization for the treatment of giant carcinoma of kidney in 21 cases. [Chinese]
DONG Q, XU DF, DONG WH,YAO YC

J Interv Radiol 2007;16(7): 493-5*

OBJECTIVE: To explore the efficiency of arterial perfusion chemotherapy combined with embolization for the treatment of giant carcinoma of the kidney. METHODS: Arterial perfusion chemotherapy combined with embolization was performed through the renal artery in 21 cases of giant carcinoma of the kidney from April 1992 to April 2006. The chemotherapeutic agents contained carboplatin (300 mg), mitomycin (20 mg) and cyclophosphamide (800 mg). The embolization was conducted with anhydrous alcohol, sodium morrhuate, and lipiodol plus gelatin sponge. RESULTS: The arterial perfusion with embolization was successfully. obtained in all 21 cases. Surgical resection was accomplished in 15 cases, 1-8 weeks after the embolization; revealing severely less or no blood supply to the tumor. Pathological findings showed marked necrosis of tumor cells with peripheral inflammatory infiltration, fibrous proliferation as well as capillary embolization. The survival rates at one, two and three years were 80% (12/15), 53.33% (8/15) and 40% (6/15) respectively. CONCLUSIONS: Combination of perfusion chemotherapy and embolization through the renal artery for the treatment of giant carcinoma of the kidney offers promising clinical effects.

Biloma following transcatheter arterial chemoembolization with microspheres: a case report
HUANG CK, CHEN SC, SHIH PMC,CHUANG WL

Kaohsiung J Med Sci 2007;23(9): 470-4

We report a case of intrahepatic biloma following transcatheter arterial chemoembolization (TACE) with microspheres in a 44-year-old male patient. He was diagnosed with hepatocellular carcinoma with satellite nodules and intrahepatic duct invasion in August 2004. TACE was performed with a mixture of lipiodol, epirubicin hydrochloride, and mitomycin followed by microspheres as devascularizing material. Local external irradiation was performed on the area of intrahepatic duct invasion after the first TACE. Owing to local tumor progression and growth of new tumor nodules, a series of TACEs were performed. However, fever and diarrhea developed two weeks after the third TACE. Biloma with infection was diagnosed and was then treated successfully with percutaneous drainage and antibiotics. Embolization using microspheres at the proximal right hepatic artery was considered to have been the jeopardizing etiologic factor of biloma formation. (C) 2007 Elsevier. All rights reserved.

Feasibility of sequential therapy with FOLFIRI followed by docetaxel/cisplatin in patients with radically resected gastric adenocarcinoma: a randomized phase III trial
DI BARTOLOMEO M, BUZZONI R, MARIANI L, FERRARIO E, KATIA D, GEVORGYAN A, et al.
Oncology 2007;71(5-6): 341-6*

OBJECTIVE: Combination therapies of fluorouracil (FU) with irinotecan (CPT-11) and docetaxel plus cisplatin have been proven to be active in metastatic gastric cancer. In this paper, we present the results of a phase III trial in which these two combinations given sequentially were compared to MMC monochemotherapy in an adjuvant setting. METHODS: 169 patients with radically resected gastric cancer were randomized to receive CPT-11 (180 mg/m2 day 1), leucovorin (100 mg/m2 days 1-2), FU (400-600 mg/m2 days 1-2, q 14; for four cycles; FOLFIRI regimen), followed by docetaxel (85 mg/m2 day 1), cisplatin (75 mg/m2 day 1, q 21; for three cycles; arm A), or MMC (8 mg/m2 days 1-2 as 2-hour infusion, q 42; for four cycles; arm B). All patients had histologically confirmed gastric carcinoma with nodal positivity or pT3/4. A total of 166 patients (85 in arm A and 81 in arm B) were treated. Adjuvant treatment was completed in 76% of the patients in arm A and in 70% of the patients in arm B. The main grade 3/4 side effects recorded were neutropenia in 35%, with only one febrile patient, and diarrhea in 11% in arm A, and thrombocytopenia in 10% and neutropenia in 7% in arm B. The FOLFIRI regimen and docetaxel/cisplatin given in sequence was well tolerated and feasible in adjuvant setting. This sequence treatment currently represents the experimental arm of an ongoing multicenter trial. (C) 2006 S Karger AG.

Anal carcinoma: does everything stay different? [German] [Editorial]
GRABENBAUER GG,BAMBERG M

Onkologe 2007;13(11): 971-3*

Radiotherapy and radiochemotherapy of anal carcinomas: concepts, techniques, results, and side effects. [German]
ZIMMERMANN F

Onkologe 2007;13(11): 1000-9*

Interdisciplinary therapeutic decisions should be based on recent diagnostic procedures (clinical examination, rectoscopy, transrectal ultrasound, magnetic resonance imaging and/or computed tomography) describing the location and extension of the tumor. In principle, definite simultaneous radiochemotherapy of tumors of the anal canal and advanced tumors of the anal margin (three-dimensional conformal radiotherapy with a minimal total dose of 50 Gy, two cycles of continuous 5-FU and MMC) is the treatment of choice and has been tested in several clinical studies. Even in locally advanced tumors, complete remission of about 85% (73-96%), a low local recurrence rate of about 19% (11-39%), and a four-year colostomy-free survival rate of 75% can be achieved, with a five-year overall survival of 75% (56-92%). Toxicity is acceptable, and the anorectal sphincter is retained. Also, in HIV-positive patients but with CD4-positive lymphocytes >250/μl and without signs of infection or AIDS-related symptoms, a combined radiochemotherapy is feasible. If necessary, a highly active antiretroviral therapy may be initiated before radiochemotherapy or resection. Severe acute toxicity (CTC ≥III°) during or immediately after radiochemotherapy occurs in about 20%, mainly rectal and anal mucositis, perianal dermatitis, and thrombocytopenia. The risk of severe late sequelae (WHO ≥III°) is between 5% and 12%. Resection of the anal canal and lower rectum is necessary in 15% of patients due to local tumor progression or recurrence, and in less than 10% due to treatment-induced incontinence. (C) 2007 Springer Medizin Verlag.

Adjuvant treatment of head and neck cancers: advances and challenges. [French] [Review]##
BERNIER J

Bull Cancer 2007;94(9): 823-7*

Following the release, in 2004, of the results from two multicentric, phase III studies, the adjuvant treatment of locally advanced head-and-neck cancers nowadays belongs to Level I of Evidence-Based Medicine, with the advent of concomitant, high-dose chemoradiation. The concurrent delivery of radiotherapy (60-66 Gy using a conventional fractionation) and high-dose, bolus cisplatin (100 mg/m2, days 1, 22 and 43) is considered, in post-operative setting, as the standard approach for inpatients with locally advanced disease. Future adjuvant treatments should anchor to the development of high-precision irradiation techniques, as well as concomitant delivery of radiotherapy with more efficacious cytotoxic drugs and/or targeted therapies. (C) John Libbey Eurotext.

Third-line therapy for metastatic colorectal cancer. [Review]##
GUNDGAARD MG, SOERENSEN JB,EHRNROOTH E

Cancer Chemother Pharmacol 2008;61(1): 1-13

BACKGROUND: The past years' therapy for colorectal cancer has evolved rapidly with the introduction of novel cytotoxic agents such as irinotecan, capecitabine and oxaliplatin. Further advances have been achieved with the integration of targeted agents such as bevacizumab, cetuximab and, recently, panitumumab. As a result, third-line treatment is now a necessary step in the optimal treatment of patients with metastatic colorectal cancer (MCRC). MATERIALS & METHODS: We conducted a literature review of English language publications on third-line therapy for MCRC from January 2000 to April 2007. Data on median overall survival (mOS), median time to progression (mTTP) and response rate were recorded. RESULTS: We found 27 articles and 22 abstracts to fulfil the criteria. Patients who received regimens containing oxaliplatin and infusional 5-FU demonstrated mTTP up to seven months and a mOS of 16 months. With irinotecan and 5-FU, mOS around eight months were reported and with cetuximab combined with irinotecan, the highest mOS was 9.8 months. CONCLUSION: Third-line therapy in advanced colorectal cancer may improve mOS for patients with MCRC. Therefore, randomized studies should be conducted in the future.

Neoadjuvant treatment in breast cancer. [Review]##
HERNANDEZ AL, GONZALEZ IC,MOLLA AI

Cancer Chemother Rev 2007;2(2): 133-41*

Neoadjuvant chemotherapy is the standard of care for locally advanced disease and is now considered a reasonable option for all primary breast cancer. Randomized, controlled, clinical trials have shown that preoperative systemic treatment offers the same disease-free survival and overall survival benefits as adjuvant systemic treatment. A potential advantage of neoadjuvant chemotherapy is to enable a higher rate of breast-conserving treatment in patients with large, primary, operable breast cancer. Probably the main benefit of neoadjuvant chemotherapy is that of assessing in vivo the tumor response to different neoadjuvant treatments. The correlation of pathologic complete response with better survival, as supported by several studies, is encouraging as a surrogate marker of neoadjuvant treatment benefit. Recently, gene-expression profiles and immunohistologic distinction between luminal-like and basal-like tumors have been suggested to have a good predictive value for pathologic complete response. Some issues still remain to be resolved, such as the optimal neoadjuvant chemotherapy regimen, the role of concurrent neoadjuvant trastuzumab with chemotherapy, the use of preoperative hormonal therapy, and the surgical approach following neoadjuvant chemotherapy, including the role of sentinel lymph node biopsy following neoadjuvant chemotherapy.

Mucinous rectal adenocarcinoma can be associated to tumor downstaging after preoperative chemoradiotherapy##
GRILLO-RUGGIERI F, MANTELLO G, BERARDI R, CARDINALI M, FENU F, IOVINI G, et al.
Dis Colon Rectum 2007;50(10): 1594-603

PURPOSE: The aim of this study was to evaluate downstaging as primary end point, and progression-free survival and overall survival as secondary end points, in rectal adenocarcinoma patients treated with preoperative chemoradiation. METHODS: 136 extraperitoneal adenocarcinoma patients (33 low rectum T2, 74 T3, 29 T4 [without sacral invasion], 25 with mucinous subtype) were treated with posterior pelvis preoperative radiotherapy (5040 cGy total dose, 180 cGy/fr, 5 fr/w, 10-15 MV linac X-rays) and concomitant 5-FU-based chemotherapy. After six to eight weeks patients underwent surgery and prechemoradiation clinical stage was compared with pathologic stage to evaluate downstaging in each patient. Seventy-four patients received adjuvant chemotherapy. Median follow-up was 39 months (4-84). RESULTS: 44 patients had macroscopic complete response, 52 patients had partial response, 37 patients showed no change and three patients had progression. At multivariate analysis only histotype showed correlation with downstaging (HR 0.35; 95% CI, 0.138-0.885) because of the evidence for poor downstaging in mucinous subtype. There were no significant differences in overall survival and progression-free survival between adenocarcinoma and mucinous subtype. CONCLUSIONS: The main finding is that mucinous histology is associated with poor downstaging after preoperative chemoradiation but this poor response was not associated with worse outcome in this small study. The good outcome for mucinous histology is at odds with other reports in the literature and requires further study. (C) 2007 American Society of Colon and Rectal Surgeons.

Adjuvant therapy for pancreatic cancer. [Review]##
AUNG KL, SMITH DB,NEOPTOLEMOS JP

Expert Opin Pharmacother 2007;8(15): 2533-41*

Ductal adenocarcinoma of the pancreas is one of the leading causes of cancer death in the UK, Europe and US, with incidence closely paralleling mortality. Until recently, enthusiasm for treating these patients was limited for a number of reasons: the majority of patients undergoing surgery would relapse early, adjuvant treatment was of unproven value and systemic therapy in advanced disease had only a small chance of a short-term benefit. More recently, however, it has become recognised that specialist surgery can improve results and there is evidence that adjuvant chemotherapy has a significant advantage in terms of five-year survival. In particular adjuvant systemic 5-FU with folinic acid can result in five-year survival of ≤29% (compared with 11% for controls) and adjuvant gemcitabine can improve disease-free survival to 13.4 months from a median of 6.9 months in controls, but not overall survival. In contrast, the role of adjuvant chemoradiation in addition to chemotherapy remains unproven and the survival results appear to be inferior to systemic chemotherapy alone. New agents, such as capecitabine and erlotinib, are emerging with some activity in this dismal disease signalling hope for the future. (C) 2007 Informa UK Ltd.

Chemotherapy for recurrent, metastatic, or persistent cervical cancer: a systematic review##
HIRTE HW, STRYCHOWSKY JE, OLIVER T, FUNG-KEE-FUNG M, ELIT L,OZA AM

Int J Gynecol Cancer 2007;17(6): 1194-204*

To determine the front-line chemotherapeutic options for women with recurrent, metastatic, or persistent cervical cancer. The MEDLINE, Embase, and Cochrane Library databases were searched for randomized controlled trials (RCTs) comparing chemotherapy regimens for patients with recurrent, metastatic, or persistent cervical cancer. Studies were included if response rate, survival, toxicity, or quality of life data were reported. Fifteen RCTs were identified. The proportion of patients with prior chemoradiotherapy ranged from 0% to 57%. Four of the 15 RCTs detected significant improvements in overall response with combination cisplatin-based chemotherapy when compared with single-agent cisplatin. One of the 15 RCTs reported a significant median survival advantage with topotecan and cisplatin when compared with single-agent cisplatin (9.4 vs. 6.5 months, P = 0.017); 57% of patients in this trial had previous chemoradiotherapy. Significant increases in grade 3 and 4 adverse events, especially severe hematologic toxicities, were detected among patients treated with that combination of chemotherapy. Thus, we conclude that cisplatin and topotecan should be discussed as a reasonable treatment option for appropriate patients who may wish to maximize the response and survival benefits associated with combination chemotherapy. Patients should understand that prior chemoradiotherapy with cisplatin may moderate the benefits observed, and that the relative benefits in response and survival outcomes come at the expense of increased toxicity. The improvement in median survival of 2.9 months represents a novel survival benefit in this difficult-to-treat patient population. Further randomized trials are needed to inform the role of single-agent or combination chemotherapy regimens, particularly in patients with prior chemoradiotherapy. (C) 2007 The Authors.

Cardiotoxicity of fluoropyrimidines in different schedules of administration: a prospective study##
KOSMAS C, KALLISTRATOS MS, KOPTERIDES P, SYRIOS J, SKOPELITIS H, MYLONAKIS N, et al.
J Cancer Res Clin Oncol 2008;134(1): 75-82*

BACKGROUND: Cardiotoxicity associated with 5-FU administration has been infrequently reported in literature, albeit various series of acute coronary syndromes have recorded a low but definite incidence of the above toxicity. In the present study, patients undergoing 5-FU-based and oral capecitabine (Xeloda)-based chemotherapy were tested for the potential development of cardiac-related symptoms during their administration. PATIENTS & METHODS: 644 patients entered the study. Those experiencing any cardiac-related symptoms during 5-FU infusion or oral capecitabine were subjected to ECG and serum cardiac enzymes determination. If cardiotoxicity was confirmed, 5-FU infusion or oral capecitabine were interrupted, sublingual nitrates administered and cardiac monitoring initiated, while patients with >two-fold enzyme elevation were followed in a coronary care unit for at least 72 h. Cases with acute myocardial infarction were excluded from further 5-FU or oral capecitabine treatment. RESULTS: Overall 26 patients (4.03%) developed symptoms and/or ECG abnormalities due to 5-FU and capecitabine. Patients with continuous 5-FU infusion presented a higher incidence of cardiotoxicity (14/209; 6.7%; 95% CI, 3.3-10.1%) than the remaining (7/317; 2.3%; 95% CI, 0.8-3.3%; P <0.012). Specifically, an increased incidence of cardiac-related events was encountered in patients with continuous 24-h 5-FU + LV infusion for 5 days (12.5%; 95% CI, 2.3-22.7%) rather than in patients with the same schedule without LV (5.3%; 95% CI, 1.95-8.67%; P <0.027), as well as in patients with short 5-FU + LV administration (2.4%; 95% CI, 0.9-3.9%; P <0.019). Overall, 3/54 patients (5.5%; 95% CI, -0.6 to11.1%) on oral capecitabine developed cardiac-related events. Seven out of the 20 patients suffered an acute myocardial infarction, six developed ischemia only, while four more patients had ECG consistent with coronary vasospasm and three with conduction disturbances, of which one subsequently died. Patients administered oral capecitabine had a similar incidence of cardiac-related events; 1/22 (4.5%) patients with advanced breast cancer and 2/32 (6.2%) with colorectal cancer. CONCLUSIONS: The present study supports the toxic effect of 5-FU on the myocardium, which is largely schedule-dependent, whereas a low but finite risk of such toxicity has been observed with oral capecitabine. A high level of alertness is required when using fluoropyrimidines (i.v. 5-FU or oral capecitabine), while their toxic effect on the coronary endothelium and myocardium merits further investigation. (C) 2007 Springer-Verlag.

Phase III study of capecitabine plus oxaliplatin compared with fluorouracil and leucovorin plus oxaliplatin in metastatic colorectal cancer: a final report of the AIO colorectal study group##
PORSCHEN R, ARKENAU HT, KUBICKA S, GREIL R, SEUFFERLEIN T, FREIER W, et al.
J Clin Oncol 2007;25(27): 4217-23

PURPOSE: To compare the use of capecitabine plus oxaliplatin (CAPOX) with infusional fluorouracil (FU)/folinic acid plus oxaliplatin (FUFOX) as first-line therapy for patients with metastatic colorectal cancer (MCRC). PATIENTS & METHODS: A total of 474 patients with MCRC received either CAPOX (capecitabine 1000 mg/m2 bid, days 1 to 14 plus oxaliplatin 70 mg/m2 days 1 and 8, repeated every 22 days) or FUFOX (oxaliplatin 50 mg/m2 followed by leucovorin 500 mg/m2 plus FU 2000 mg/m2 as a 22-hour infusion days 1, 8, 15, and 22, repeated every 36 days). The primary end point was progression-free survival (PFS). Secondary end points were response rate (RR), overall survival (OS), time to treatment failure, and toxicity. The study was designed to determine noninferiority for the CAPOX regimen. RESULTS: Median PFS was 7.1 months in the CAPOX arm and 8.0 months in the FUFOX arm (HR 1.17; 95% CI, 0.96-1.43; P = 0.117). Median OS was 16.8 months (CAPOX) and 18.8 months (FUFOX; HR 1.12; 95% CI, 0.92-1.38; P = 0.26). Overall RRs were 48% for CAPOX (95% CI, 41-54%) and 54% for FUFOX (95% CI, 47-60%). Both regimens were generally well tolerated, although there was a significantly higher incidence of grade 2/3 hand-foot syndrome (HFS) in the CAPOX arm (P = 0.028). CONCLUSION: CAPOX resulted in a slightly inferior efficacy than FUFOX. With respect to PFS, the best estimate of the HR of 1.17 was within the prespecified equivalence range. However, a relevant inferiority cannot be excluded. Both regimens were generally well tolerated but there was a significantly higher rate of grade 2/3 HFS in the CAPOX arm. (C) 2007 American Society of Clinical Oncology.

Hyperammonemia encephalopathy: an important cause of neurological deterioration following chemotherapy. [Review]##
NOTT L, PRICE TJ, PITTMAN K, PATTERSON K,FLETCHER J

Leuk Lymphoma 2007;48(9): 1702-11*

Idiopathic hyperammonemic encephalopathy is an uncommon but frequently fatal complication of chemotherapy. It is characterised by abrupt alteration in mental status with markedly elevated plasma ammonia levels in the absence of obvious liver disease or any other identifiable cause, and frequently results in intractable coma and death. It usually occurs in patients with haematologic malignancies during the period of neutropenia following cytoreductive therapy or bone marrow transplantation, and in solid organ malignancies treated with 5-FU. Although the aetiology of this syndrome is yet to be determined, it appears to be multi-factorial in nature. Optimal management remains to be formally established, and the critical step is increased awareness of the syndrome by measurement of plasma ammonium levels in patients with neurological symptoms, leading to early diagnosis and the prompt implementation of therapy.

Anal cancer: an overview##
URONIS HE,BENDELL JC

Oncologist 2007;12(5): 524-34

Anal cancer is a rare tumor with an incidence that has been rising over the last 25 years. The disease was once thought to develop as a result of chronic irritation, but it is now known that this is not the case. Multiple risk factors, including human papillomavirus (HPV) infection, anoreceptive intercourse, cigarette smoking, and immunosuppression, have been identified. HIV infection is also associated with anal cancer; there is a higher incidence in HIV-positive patients but the direct relationship between HIV and anal cancer has been difficult to separate from the prevalence of HPV in this population. HIV infection is also associated with anal cancer; there are increasing numbers of HIV-positive patients being diagnosed with the disease. Treatment of anal cancer prior to the 1970s involved abdominoperineal resection, but the standard of care is now concurrent chemoradiation therapy, with surgery reserved for those patients with residual disease. We present a case of anal cancer followed by a general discussion of both risk factors and treatment. (C) AlphaMed Press.

Anal carcinoma: therapy options for local and metastatic recurrence. [German]##
HOFHEINZ RD

Onkologe 2007;13(11): 1010-6*

Treatment of metastatic and locally recurrent anal cancer represents a major challenge in clinical oncology because little data exist on salvage treatment following radical radiochemotherapy. From earlier literature, cisplatin/fluorouracil-containing protocols are recommended as a reasonable primary approach for metastatic disease. Median survival times between 12 and 15 months may be anticipated. Following very good response of oligometastatic disease, potential curative surgery may be contemplated in selected cases. Concerning the activity of newer substances, only case reports are available favouring the combination of irinotecan and cetuximab. (C) 2007 Springer Medizin Verlag.

Extravasations of cytotoxic drugs: guidelines. [Polish] [Review]##
PLONOWSKI M,KRAWCZUK-RYBAK M

Przegl Pediatr 2007;37(3): 308-13*

Drug extravasation is one of the most serious complications of systemic intravenous chemotherapy. Many drugs can cause varying degrees of local tissue injury when extravasated. The incidence of extravasation has been reported to occur in 0.1-6% of cases. Prevention of extravasation by adequate guidelines of chemotherapy administration and training of medical staff is of the utmost importance. Use of antidotes to prevent local toxic action of the extravasated drugs is the basis of the medical management.

UFT (tegafur and uracil) as postoperative adjuvant chemotherapy for solid tumors (carcinoma of the lung, stomach, colon/rectum, and breast): clinical evidence, mechanism of action, and future direction. [Review]##
TANAKA F

Surg Today 2007;37(11): 923-43

UFT (tegafur and uracil) is an oral anticancer drug that has been developed in Japan. Owing to its mild toxicity profile, UFT can be suitable in an adjuvant setting following a complete tumor resection, whereas its direct antitumor effect achieved may be insufficient for advanced unresectable disease. Therefore, a variety of adjuvant chemotherapy trials with UFT have been conducted, and results of well-designed randomized controlled trials have recently shown a survival benefit of postoperative UFT treatment in resected lung, gastric, colorectal, and breast cancer. In the present article, postoperative adjuvant trials with UFT-containing chemotherapy are reviewed, and the mechanism of action and future directions are also discussed. (C) 2007 Springer-Verlag.

Transcatheter arterial chemoembolization: current technique and future promise##
LIAPI E, GEORGIADES CC, HONG K,GESCHWIND JF

Tech Vasc Interv Radiol 2007;10(1): 2-11

Transarterial chemoembolization is the mainstay of catheter-based interventional oncologic therapies. This article describes the history of the procedure, selection of appropriate candidates, technical aspects of procedure performance, results, complications, and appropriate follow-up. In addition, the limitations and challenges of the procedure are outlined. Finally, the reader is introduced to novel and promising techniques and devices that hold future promise for transarterial therapy of malignancies. (C) 2007 Elsevier Inc. All rights reserved.

Reflections on adjuvant treatment of gastric cancer. [Review]##
ABAD A, MANZANO JL,MARTI C

Ther Clin Risk Manag 2007;3(4): 563-7*

Gastric cancer constitutes a significant health problem in the world due to its high incidence in certain geographical areas. The basic treatment of this tumor in its localized stages is surgery. Unfortunately, survival is less than five years, despite radical surgery. Radical and extensive surgery has proved to be crucial to survival, although there is no agreement on the need for reaching the nodes until there is more than 3 cm of tumor. However, even with the most extensive surgery, survival does not reach more than approximately 35% at five years, if we consider all the localized stages. Adjuvant treatment is therefore necessary for this neoplasm. The role of post-operative chemotherapy, as that of radiochemotherapy, is not well established and there is no standard. However, there is relative evidence of the benefit of adjuvant treatment in some chemotherapy studies and in combination with radiotherapy, so that it is an option for treatment in these patients. (C) 2007 Dove Medical Press Limited. All rights reserved.

Predictors of survival after chemoembolization of huge hepatocellular carcinoma: a series of 60 cases. [Chinese]##
YANG LY, REN ZG, YE SL, LE F, ZHANG L, YANG BW, et al.
Zhong Liu Fang Zhi Za Zhi 2007;14(22): 1734-5*

The objective of this study was to investigate the efficacy of chemoembolization in the treatment of huge HCC and analyze the survival predictors. From September 1998 to December 2004, a series of sixty pathologically confirmed HCC patients with a diameter of 10 cm or larger treated with TACE were retrospectively studied. Log-rank univariable analysis and Cox regression analysis were performed to determine the predictors of survival. The one-, two- and three- year survival rates of the patients with huge HCC after TACE were 41.7%, 14.7% and 7.3%, respectively. High Child-Pugh scores, existence of portal vein thrombi and drastic decrease of serum albumin after the first TACE were the factors predicting poor survival independently. In conclusion, TACE is not very effective in subset of patients with huge HCC. Increased lipiodol dosage is not related to longer survival and those patients with poor liver function reservation are of poor survival period as expected.

Other applications

Topical mitomycin-C: can it prevent acquired subglottic stenosis? [Letter]
OZER E,BILGIN S

Acta Anaesthesiol Scand 2007;51(10): 1406*

Low-dose mitomycin-C as a prophylaxis for corneal haze in myopic surface ablation
THORNTON I, PURI A, XU M,KRUEGER RR

Am J Ophthalmol 2007;144(5): 673-81.e1

PURPOSE: To evaluate the efficacy of low-dose (0.002%) MMC vs. no prophylactic MMC (control) in reducing corneal haze after surface laser ablation. DESIGN: Two-year retrospective follow-up study performed in Jaipur, India. METHODS: 92 eyes with no MMC application and 83 eyes with 0.002% MMC application during laser epithelial keratomileusis (LASEK) were analyzed in a retrospective chart review with one month, two months, three months, six months, one year, and two years of postoperative follow-up. Postoperative haze, visual acuity, and efficacy ratio (EFFR) then were analyzed statistically. RESULTS: The no-dose MMC and low-dose MMC groups were statistically similar except for a thinner corneal pachymetry (P <0.001), higher spherical equivalent error (P = 0.006), and smaller ablation zone (P = 0.009) in eyes not treated with MMC when subjected to univariate analysis. Multivariate analysis was used to overcome the preoperative statistical differences among the two groups. Eyes treated with low-dose MMC (0.002%) demonstrated statistically less haze at all postoperative time points and in each myopic subgroup (P <0.001). The postoperative uncorrected visual acuity (UCVA) and EFFR, however, showed no difference between the groups, except for better EFFR with MMC at one month (P <0.001) and two months (P = 0.034). CONCLUSIONS: Low-dose MMC (0.002%) in eyes after LASEK results in less corneal haze than in eyes not receiving this agent. Concerns regarding the potential toxicity of MMC make a 10-fold less concentration more desirable in refractive surgery. Further comparative study of low- vs. higher-dose MMC is recommended to characterize its clinical benefit fully. (C) 2007 Elsevier Inc. All rights reserved.

Complications of management in primary acquired melanosis with atypia. [Letter]
CHAR DH

Br J Ophthalmol 2007;91(11): 1567-8

Restrictive strabismus following Jones tube insertion: a case series of 8 patients
ASHENHURST ME, HILL VE,KEYHANI K

Can J Ophthalmol 2007;42(4): 613-6*

BACKGROUND: Restrictive strabismus and diplopia are an uncommon complication of conjunctivodacryocystorhinostomy, with insertion of the Lester-Jones tube. A literature review revealed only four published reports of this complication with a total of four patients affected. METHODS: We report on a series of eight patients who presented with restrictive strabismus and diplopia following Jones tube insertion. RESULTS: Time to presentation was variable and was found to occur from several months to as long as six years after insertion. Treatment included topical steroid therapy initially. Surgery was done to release adhesions and scarring if topical treatment failed. MMC was used in two patients. Only four of the eight patients had successful resolution of their diplopia with either therapy. INTERPRETATION: Diplopia following Jones tube insertion is an infrequent complication of surgery. Medical or surgical therapy can be help resolve symptoms but is often unsuccessful.

Mitomycin-C-induced sister chromatid exchanges (SCE) in patients undergoing hyperbaric oxygen therapy. [Meeting Abstract]
DUYDU Y, AYDIN A, DUR A, EKEN A, DUNDAR K,UZUN G

Toxicol Lett 2007;172(Suppl 1): S167-S8

Hyperbaric oxygen therapy (HBOT) has been successfully used for the treatment of various clinical conditions such as wound healing, carbon monoxide poisoning, soft tissue infections, and radiation necrosis. However, as well known from the previously published studies, HBO also leads to an increase in the reactive oxygen species in the blood. This situation resulted in an induction of DNA damage in leucocytes as reported in many earlier studies. However, studies on possible interactions between HBO and other genotoxic chemicals are not available so far. In this study, we investigated the SCE induction in MMC exposed and unexposed blood samples from patients undergoing HBOT. Twelve voluntary patients (wound healing) were enrolled in this study and exposed to ten consecutive HBO treatments (one session/day). The patients inhaled 100% oxygen under a pressure of 2.5 ATA. The mean SCE/Cell level of patients was 5.92 ±1.37 before undergoing HBOT. After the first session of HBOT the mean SCE/Cell level reached the maximum (16.4 ±2.19). After fifth (14.34 ±2.09) and last session (12.24 ±2.27) the mean SCE/Cell levels were statistically lower (Mann-Whitney U-test, P <0.05) than the first session of HBOT. Nevertheless, the mean SCE/Cell level observed after the last session of HBOT was still statistically higher (Mann-Whitney U-test, P <0.05) than the beginning of the HBOT. The same blood samples were also exposed to MMC in vitro at two doses (20, 40 ng/ml). MMC exposed samples (at both doses) reached the maximum SCE/Cell levels after the first session of HBOT as were observed in MMC unexposed samples. However, there was no statistically significant decrease in mean SCE/Cell levels of MMC exposed samples after the fifth and even after the last session of the HBOT. Such a result might be evaluated as a hypersensitivity to MMC-induced SCE in HBOT. 
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