KYTRIL ABSTRACTS

7: 

The efficacy and safety of once-daily Kytril (granisetron hydrochloride) tablets in the prophylaxis of nausea and emesis following fractionated upper abdominal radiotherapy.

Lanciano R, Sherman DM, Michalski J, Preston AJ, Yocom K, Friedman C.

This multicenter, randomized, double-blind study compared the efficacy and safety of once-daily oral granisetron 2 mg (n = 134) and placebo (n = 126) as prophylaxis for nausea and emesis in patients receiving upper abdominal fractionated radiotherapy. Patients were scheduled to receive 10-30 fractions of radiotherapy; granisetron (two 1-mg tablets) or placebo was administered 1 hr before radiotherapy on each scheduled treatment day. Treatment comparisons were made at 24 hr and at 10 and 20 fractions. Patients treated with granisetron experienced greater emetic control than those treated with placebo as evidenced by median times to first emesis (35 vs. 9 days, p < 0.001) and first nausea (11 vs. 1 day, p < 0.001). Overall endpoint analysis showed that proportionally more granisetron than placebo patients were emesis free (57.5% vs. 42.1%, p = 0.0047) and nausea free (30.6% vs. 16.7%, p = 0.0042). Furthermore, 25% more granisetron-treated than placebo-treated patients were emesis free and 20% more were nausea free on at least 80% of study treatment days. The most commonly reported adverse experiences in granisetron-treated patients were diarrhea, asthenia, and constipation. These findings demonstrate that a once-daily, 2-mg dose of oral granisetron is well tolerated and significantly more effective than placebo in preventing nausea and emesis induced by fractionated radiotherapy to the upper abdomen.

16: 

Combining ondansetron and naltrexone reduces craving among biologically predisposed alcoholics: preliminary clinical evidence.

Ait-Daoud N, Johnson BA, Prihoda TJ, Hargita ID.

RATIONALE: Previously, we have reported that the combination of ondansetron (a 5-HT3 antagonist) and naltrexone (a mu opioid antagonist) appears to act synergistically at improving the drinking outcomes of early onset alcoholics (EOA). a subtype of alcoholic characterized by developing problem-drinking earlier, antisocial behaviors, high familial loading, and biological disease predisposition. Presumably, this medication combination counteracts the interaction between activated central 5-HT3 receptors and the endogenous opioid system during the mediation of alcohol-induced reward. We now hypothesize further that an important mechanism by which the combination diminishes alcohol consumption is through a reduction in craving. OBJECTIVE: To determine whether the combination of naltrexone and ondansetron is superior to a placebo at reducing craving among EOA, and the relationship between craving and drinking behavior in both treatment groups. METHODS: We conducted an 8-week double-blind placebo-controlled clinical trial in which 10 EOA were randomized to receive ondansetron (4 microg/kg b.i.d.) + naltrexone (25 mg b.i.d.) and 10 EOA had a placebo (total n=20) as an adjunct to weekly standardized group cognitive behavioral therapy. Craving was measured by using the obsessive compulsive drinking scale (OCDS). RESULTS: Craving ratings were scored on four subscales which where derived empirically by principal component structure analysis of the OCDS. EOA who received the medication combination, compared with the placebo, had significantly lower scores on “automaticity of drinking” and “alcohol consumption “. Reduction in automaticity of drinking was correlated with self-reported drinking for only the medication combination group. CONCLUSIONS: By reducing automaticity of drinking, the medication combination presumably decreased drinking salience and intensity. Larger scale studies testing these medications, both alone and together, among alcoholic subtypes are needed to establish and extend these promising findings.

22: 

Double-blind, randomized, parallel-group study on the efficacy and safety of oral granisetron and oral ondansetron in the prophylaxis of nausea and vomiting in patients receiving hyperfractionated total body irradiation.

Spitzer TR, Friedman CJ, Bushnell W, Frankel SR, Raschko J.

The efficacy and safety of granisetron and ondansetron for the prophylaxis of nausea and vomiting resulting from hyperfractionated total body irradiation (TBI) were assessed. Thirty-four patients randomly received double-blind, oral granisetron (2 mg, 1 h before first daily fraction of radiation) or ondansetron (8 mg, 1.5 h prior to each fraction of TBI). Ninety patients who received the same TBI regimen prior to bone marrow transplantation (BMT), but no 5-HT3-receptor antagonist, were identified and comprised the historical control group. By design, this study was only powered to show a difference between each of the active treatment groups and the historical control group. Significantly more patients given granisetron (33.3%) or ondansetron (26.7%) had zero emetic episodes over 4 days, the primary efficacy end point, than those in the historical control group (0%) (P < 0.01; intent-to-treat). Secondary efficacy end points were also evaluated. During the first 24 h, significantly more patients taking granisetron (61.1%) or ondansetron (46.7%) had zero emetic episodes than patients in the historical control group (6.7%) (P < 0.01).

Complete emetic control (no emesis or rescue antiemetic) over 4 days was more frequent in patients taking granisetron (27.8%) or ondansetron (26.7%) compared with the historical control group (0%) (P < 0.01). Significantly fewer patients taking granisetron (18/18), but not those taking ondansetron (12/15), experienced more than five emetic episodes during the 4 days of the study compared with the historical control group (40/90; P < 0.01). Oral granisetron and ondansetron are safe and effective for the prevention of nausea and vomiting resulting from TBI.

31: 

A prospective randomized trial of the anti-emetic efficacy of ondansetron and granisetron during bone marrow transplantation.

Orchard PJ, Rogosheske J, Burns L, Rydholm N, Larson H, DeFor TE, Ramsay NK, Weisdorf D.

To determine the comparative anti-emetic efficacy of ondansetron and granisetron in patients undergoing bone marrow transplantation, we performed a double-blind, randomized trial in pediatric and adult patients receiving transplants at the University of Minnesota. The results in 187 patients stratified by age (<18 years, n = 51; > or =18 years, n = 136) were analyzed. The average number of emetic episodes in the entire group from day -7 to 2 was 0.86/day for patients receiving ondansetron and 0.73/day for those receiving granisetron (p = 0.32).  No differences were noted between the two drugs in total days of complete or major control of emesis or in the number of requests for additional drugs to alleviate symptoms of nausea. The use of total-body irradiation-containing conditioning regimens was associated with a decreased number of emetic episodes compared with regimens of chemotherapy alone. Perceived nausea was evaluated using a nausea scoring system, and no differences were apparent between the granisetron and ondansetron groups; however, reported nausea was significantly higher in females (p<0.01) and in the adult population (p = 0.05). We conclude that both ondansetron and granisetron provide good control of nausea and vomiting experienced with conditioning regimens for bone marrow transplantation.  The relative cost of the drugs within an institution must be considered in developing standard anti-emetic regimens for bone marrow transplantation.

47: 

Antiemetic efficacy of granisetron plus dexamethasone in bone marrow transplant patients receiving chemotherapy and total body irradiation.

Abbott B, Ippoliti C, Bruton J, Neumann J, Whaley R, Champlin R.

Few trials exist regarding the antiemetic efficacy of granisetron in bone marrow transplant (BMT) recipients conditioned with high-dose chemotherapy and total body irradiation (TBI). In this single-center, open-label, prospective, trial, the antiemetic efficacy and safety of granisetron plus dexamethasone were evaluated in 26 patients conditioned with cyclophosphamide-containing regimens (the majority receiving 60 mg/kg per day on 2 consecutive days), and TBI (12 Gy divided over 4 days). Daily intravenous doses of granisetron 1 mg plus dexamethasone 10 mg were given 30 min prior to chemotherapy or radiation, and continued for 24 h after the last conditioning treatment for a median of 6 days (range 3-9). Emetic control was defined by the number of emetic episodes occurring within a 24 h period, or the requirement for rescue medication for nausea or vomiting. A total of 25 patients completed 186 evaluable treatment days. Response (emetic control by treatment days) was complete in 50% of patients, major in 48%, minor in 2%, and there were no failures. Adverse effects were minor, with diarrhea (15%), headache (14%), and constipation (11%) reported most often. Based on these results, the antiemetic regimen of granisetron plus dexamethasone appears effective and well tolerated during BMT conditioning with high-dose cyclophosphamide and TBI.

56: 

Ultra-rapid opiate detoxification using deep sedation with oral midazolam: short and long-term results.

Cucchia AT, Monnat M, Spagnoli J, Ferrero F, Bertschy G.

The present study describes an ultra-rapid opiate detoxification method using direct transition from heroin or methadone to oral naltrexone after deep sedation with oral midazolam in conjunction with ondansetron and clonidine treatment. Twenty patients were detoxified with the method. No serious events occurred, but two out of three patients vomited during the acute phase of deep sedation, which involves some risks. Withdrawal symptoms were still present 24 h after detoxification and 80% of the patients relapsed during a 6-month follow-up.

64: 

Escalating dose of oral ondansetron in the prevention of radiation induced emesis.

Maisano R, Pergolizzi S, Settineri N.

BACKGROUND: Radiation-induced emesis is an event linked to the release of serotonin during abdominal irradiation. Ondansetron is able to prevent emesis, but an optimal scheme has not yet been established. The aim of our study was to evaluate the efficacy of an escalating dose of oral ondansetron (Oral OND) in the prevention of emesis induced by fractionated radiotherapy. PATIENTS AND METHODS: We enrolled 30 patients who underwent fractionated radiotherapy involving the upper abdomen which received this schedule of antiemetic therapy: phase A Oral OND 4 mg p.o. immediately after irradiation (RT) with a dose < or = 20 Gy; phase B Oral OND 8 mg p.o. immediately after RT with dose > 20 Gy and < 30 Gy; phase C Oral OND 8 mg p.o. every 12 hours starting immediately after RT with a dose > or = 30 Gy. RESULTS: During phase A we obtained a 100% of CR in all 30 patients. In phase B 22 CR (92%) and 2 MR (8%). In phase C on a total of 11 patients we recorded 6 CR (55%), 3 MR (27%) and 2 F (18%). The toxicity was mild. CONCLUSION: Our data confirm the efficacy and safety of Oral OND and, moreover, show the possibility to reduce the cost without compromising the activity.

92: 

Cardiovascular effects of i.v. granisetron at two administration rates and of ondansetron in healthy adults.

Boike SC, Ilson B, Zariffa N, Jorkasky DK.

The cardiovascular effects of granisetron given as a 30-second i.v. bolus dose and of granisetron and ondansetron given by currently recommended methods were studied. Healthy adults 18 to 50 years of age were randomly assigned to one of four treatments during each of four study periods: granisetron 10 micrograms/kg (as the hydrochloride salt) i.v. over 5 minutes, granisetron 10 micrograms/kg i.v. over 30 seconds, ondansetron 32 mg (as the hydrochloride salt) i.v. over 15 minutes, and placebo. During each study period, the researchers gave each subject three sequential injections using a double-blind, double-dummy technique. Each subject was to receive all four regimens. Two resting 12-lead electrocardiograms (ECGs) were obtained before the regimen, and one was obtained at the end of each injection and at intervals up to 24 hours after the third injection. Sitting blood pressure and pulse were measured before treatments, immediately after the end of each injection, and at intervals up to 24 hours after injection 3. Safety data were analyzed for 13 subjects, and ECG interval data for 12 of them. The mean postdose QTc interval differed significantly among regimens. There were no other significant regimen-associated differences among the four mean results for any ECG interval. The mean post-dose QTc interval for ondansetron was significantly greater than that for each of the other regimens.  The drug regimens were comparable in safety and tolerability. A total of 20 adverse effects, all mild to moderate, were reported in 10 subjects. Changes in vital signs were minimal. There were no clinically important cardiovascular changes associated with the i.v. administration of granisetron 10 micrograms/kg over 30 seconds, granisetron 10 micrograms/kg over 5 minutes, or ondansetron 32 mg over 15 minutes in healthy adults.

118: 

Hypersensitivity reactions associated with 5- hydroxytryptamine(3)-receptor antagonists: a class effect?

Kataja V, de Bruijn KM.

BACKGROUND: The 5-hydroxytryptamine(3) (5-HT(3))- receptor antagonists, granisetron, ondansetron, and tropisetron are effective anti-emetic medications for use during chemotherapy for cancer and they are generally well tolerated.  Their adverse event profiles broadly overlap and include headache and gastrointestinal symptoms, especially constipation. Hypersensitivity reactions have been reported very rarely. METHODS: We describe two patients who developed severe hypersensitivity reactions following exposure to a 5- HT(3) receptor antagonist after having experienced mild to moderate hypersensitivity symptoms following previous exposure to a different 5-HT(3) receptor antagonist. FINDINGS: A literature search on hypersensitivity reactions associated with these drugs suggests that these are the first reported instances of cross-reactive hypersensitivity. INTERPRETATION: There may be a drug class effect, and we caution against switching to another 5-HT(3) receptor antagonist in patients who have suffered even mild hypersensitivity reactions during previous therapy with 5- HT(3) receptor antagonist.

125: 

[Prevention of postoperative nausea and vomiting with single and repeat administration of ondansetron—review of the literature on different administration forms]

[Article in German]

Saur P, Muhr C, Kazmaier S, Neumann P, Buhre W.

Postoperative nausea and vomiting (PONV) is still a common perioperative complication and ondansetron has proved to be an effective antiemetic substance in its prevention. The antiemetic effect of single and repetitive application was evaluated in this study. Fifty-one female patients who underwent gynaecological surgical procedures took part in a random double-blind study. Before the start of anaesthesia, 21 patients (group 1) received either a placebo (six patients), 8 mg ondansetron orally (seven patients) or 16 mg orally (eight patients). The remaining 30 patients (group 2), split into subgroups of ten, were given the same preoperative medication as group 1 plus further doses of the same strength 8 and 16 hours after the first intake of the study medication. Metoclopramide was given intravenously if patients had more than one emetic episode or if they asked for it. Nausea and vomiting were documented up to 24 hours after finishing anaesthesia. Metoclopramide had only to be given to patients who had received a placebo. Nausea was felt by 57% (4/7) of the patients after a single dose of 8 mg ondansetron and by 40% (4/10) of the patients after three doses of 8 mg. One patient (14%, 1/7) with a single dose and two patients (20%, 2/10) with a repetitive dose of 8 mg ondansetron vomited. Following a single dose of 16 mg ondansetron, no patient (0/8) had to vomit and 25% (2/8) of the patients had nausea. There were no complications reported by

the patients. Ondansetron was shown to be a well-tolerated antiemetic and seems to have a higher reductive effect on PONV when given in a single dose and not repetitively. The prophylaxis of vomiting seems to be more effective than the reduction of nausea. Follow-up studies will have to clarify our findings.

157: 

Granisetron. An update of its therapeutic use in nausea and vomiting induced by antineoplastic therapy.

Yarker YE, McTavish D.

Granisetron is a selective serotonin3 (5-hydroxytryptamine3, 5-HT3) receptor antagonist which has significant antiemetic activity against chemotherapy-induced nausea and vomiting. A single prophylactic intravenous dose is sufficient to control acute nausea and vomiting in approximately 60 to 70% of patients. In comparative studies, the acute antiemetic efficacy of granisetron is equivalent or superior to that of traditional antiemetic regimens even in patients receiving highly emetogenic cisplatin-containing chemotherapy. However, limited data have suggested that granisetron therapy offers no advantages over traditional antiemetics in terms of the control of delayed emesis. Recently, a number of large randomised studies have directly compared the efficacy and tolerability of granisetron, ondansetron and tropisetron and reported no significant differences between the 3 drugs in controlling acute nausea and vomiting, although 1 study reported a modest statistical advantage for granisetron over ondansetron but not tropisetron in the complete control of vomiting. In crossover studies, significantly more patients preferred granisetron to either ondansetron or tropisetron. The efficacy of granisetron appears to be maintained with repeated doses over several cycles of chemotherapy, although the influence of various prognostic factors affecting antiemetic response has not been adequately analysed. Concomitant administration of dexamethasone significantly improves the acute antiemetic efficacy of granisetron, increasing response rates by approximately 15%. Granisetron is an effective antiemetic in children undergoing highly emetogenic chemotherapy, and effectively controls radiotherapy-induced and postoperative nausea and vomiting.  Trials using an oral formulation are scarce at present, but preliminary results suggest a similar efficacy and tolerability profile to that of the intravenous formulation. Granisetron has been well tolerated in clinical trials. The most frequently reported adverse event has been headache (14%). Extrapyramidal effects, which can limit the use of traditional antiemetics such as metoclopramide, have not been reported with granisetron. Thus, recent data confirm that granisetron is an effective and well tolerated agent for the prophylactic treatment of chemotherapy-induced acute nausea and vomiting, with efficacy equivalent or superior to that of other currently available agents. It has a promising role to play in paediatric oncology, and is an effective agent in controlling radiotherapy-induced acute emesis. Granisetron offers comparable or superior efficacy in controlling acute nausea and vomiting with a much simpler dosage regimen than that of traditional antiemetic regimens.

176: 

Ondansetron for efficient emesis control during total body irradiation.

Schwella N, Konig V, Schwerdtfeger R, Schmidt-Wolf I, Schmid H, Riess H, Siegert W.

Ondansetron is a 5-hydroxytryptamine receptor antagonist which has shown activity in the prevention of emesis following cytotoxic and radiation therapy for cancer. We describe our experience using ondansetron in 25 patients undergoing fractionated total body irradiation (TBI) 12 Gy/3 days as conditioning for bone marrow transplantation. Antiemetic efficiency was investigated during the 3 days of TBI prior to high-dose cytotoxic chemotherapy.  Twenty-two of the 25 patients (88%) achieved sufficient emesis control with less than three emetic episodes whereas the remaining 12% experienced three to five emetic events during their worst 24-h period. Eleven patients (44%) had complete control with no vomiting at all. Of 75 ‘patient days’, 52 (69%) were without any emesis, 20 (27%) were associated with one to two and only three (4%) with three to five emetic episodes. Headache occurred in four patients (16%). No other significant adverse effects were seen, in particular no extrapyramidal reactions due to ondansetron. Our data confirm that ondansetron plays a major role in the antiemetic management of patients undergoing TBI.

182: 

Pharmacokinetics and tolerability of ascending intravenous doses of granisetron, a novel 5-HT3 antagonist, in healthy human subjects.  

Allen A, Asgill CC, Pierce DM, Upward J, Zussman BD.

The pharmacokinetics and tolerance of granisetron, a novel 5HT3-receptor antagonist which is under development as an anti-emetic agent have been studied after administration of single 30 min intravenous infusions to three groups of 8 healthy male subjects, in a series of placebo-controlled ascending dose studies (50, 80, 100 and 130 micrograms.kg-1 to group 1; 150, 180, 200 and 230 micrograms.kg-1 to group 2 and 270 and 300 micrograms.kg-1 to group 3). Plasma and urine samples were analysed for granisetron by HPLC with fluorimetric detection. Administration of granisetron was well tolerated by the volunteers and there were no serious adverse effects reported. Pharmacokinetic parameters and dose-normalised plasma levels appeared to be independent of dose in the range 50 to 300 micrograms.kg-1, although there was extensive inter-subject variability. Granisetron was extensively distributed, with mean volumes of distribution ranging from 186-264 l at the various doses. Total plasma clearance was, in general, rapid (mean values of 37.0 to 49.9 l.h-1) and predominantly non-renal, with most subjects excreting less than 20% of the dose unchanged in urine. Mean t1/2 values ranged from 4.1 to 6.3 h and MRT from 5.2 to 8.1 h.

207: 

Clinical safety of ondansetron.

Bryson JC.

The safety of intravenous (IV) and oral ondansetron has been evaluated in over 7,000 cancer patients in world-wide clinical trials. In adult patients receiving single-day chemotherapy, the incidence of adverse events was 45% with IV ondansetron (n = 317) and 59% with metoclopramide (n = 279). Headache occurred in 17% of ondansetron patients and 10% of metoclopramide patients, whereas diarrhea symptoms were reported in 15% of the former and 29% of the latter. The incidence and types of adverse events were similar following three 0.15 mg/kg IV ondansetron doses and 8- or 32-mg single IV doses. There was a slight increase in the incidence of headache following a single 32-mg dose (25%) compared with a single 8-mg dose (18%) or three 0.15 mg/kg doses (18%). The safety profile of oral ondansetron was similar to that of the IV formulation. Following an 8-mg oral dose administered three times a day for 3 days, the most frequently reported adverse events were headache (21%), constipation (7%), and abdominal pain (5%). In a group of 209 pediatric patients receiving chemotherapy, the incidence of adverse events following IV and oral ondansetron was 19%. The most commonly reported adverse event was headache (4%). In comparative clinical trials, extrapyramidal symptoms were reported in 5% of the metoclopramide patients but none of the ondansetron patients. In open-label trials, two patients who received ondansetron reported symptoms consistent with, but not diagnostic of, extrapyramidal reactions. The incidence of vascular occlusive events and seizure disorders was identical for ondansetron and comparative agents. Serum transaminase values increased significantly in 6% to 8% of ondansetron patients and 2% of metoclopramide patients who received cisplatin.  There was no apparent relationship between the dose of ondansetron administered and the incidence of increased transaminase abnormalities. However, there was an apparent relationship between the dose of cisplatin administered and the incidence of transaminase abnormalities. In patients who received non-cisplatin chemotherapy, there was no difference in serum transaminase values between oral ondansetron and placebo. These data demonstrate that ondansetron is better tolerated than metoclopramide and is safe for IV and oral administration to patients receiving chemotherapy. In addition, ondansetron is well tolerated when administered as a single 32-mg infusion over 15 minutes.

215: 

Radiation-induced emesis: a problem with many open questions.

Maranzano E.

Radiation-induced emesis (RIE) is often considered to be less frequent and less severe than nausea/vomiting encountered in patients receiving chemotherapy, although the issue has only been addressed in a few studies. It is possible that radiation oncologists undervalue the clinical relevance of RIE. If untreated, sickness produces an adverse effect on the patient’s quality of life and may cause interruption of the treatment with possible unfavorable effects on tumor control. A prospective observational trial on RIE has recently been published by the Italian Group for Antiemetic Research in Radiotherapy (IGARR). The study evidenced that the overall cumulative incidence of vomiting and nausea occurred in about 40% of patients undergoing radiotherapy, and that the irradiated site, radiation field size, and previous chemotherapy were significant risk factors. Patients submitted to abdominal radiotherapy were at major risk of vomiting and nausea (71%), followed by those treated on the thorax, brain, head and neck, and

pelvis (49%, 40%, 40%%, and 39%, respectively). Few small randomized clinical trials have evaluated the efficacy of various antiemetic drugs in preventing RIE. Generally, patients who entered these trials were those submitted to total body irradiation, half body irradiation or upper abdomen irradiation because of

the greater risk of developing nausea and/or vomiting. The few controlled trials published have shown that dopamine receptor antagonists were effective in only about 50% of patients, whereas 5-hydroxytryptamine antagonists were more effective. Clinical practice guidelines for the use of antiemetics have recently been published by MASCC (Multinational Association of Supportive Care in Cancer) and ASCO (American Society of Clinical Oncology). Unfortunately, their recommendations were quite different, when classifying radiation emetogenic risk categories and when giving indications for the use of antiemetic drugs. However, MASCC and ASCO recommendations both suggested a prophylaxis with a 5-hydroxytryptamine antagonist and a corticosteroid for patients submitted to high emetogenic radiotherapy. There is evidence about the effectiveness of oral dexamethasone alone in fractionated upper abdomen radiotherapy and the use of a rescue antiemetic treatment as a possible alternative to the prophylaxis. Many

questions remain open, and other prospective controlled trials on RIE are needed to answer them. Considering that radiotherapy to the abdomen, pelvis and thorax presents the most frequent problems in radiation oncology clinical practice, future trials on RIE should deal with these irradiated sites. The IGARR is carrying out a double-blind randomized clinical trial comparing prophylactic ondansetron plus dexamethasone versus ondansetron and dexamethasone given as a rescue treatment in patients undergoing fractionated radiotherapy to the upper abdomen.

218: 

Granisetron (Kytril) plus dexamethasone for antiemetic control in bone marrow transplant patients receiving highly emetogenic chemotherapy with or without total body irradiation.

Abbott B, Ippoliti C, Hecth D, Bruton J, Whaley B, Champlin R.

This prospective trial evaluated the efficacy and toxicity of granisetron for antiemetic control in patients receiving high-dose cyclophosphamide (CY)-containing regimens with/without TBI for bone marrow (BM) or peripheral blood stem cell (PBSC) transplantation or PBSC mobilization. Granisetron 1 mg i.v. plus dexamethasone 10 mg i. v. were administered daily 30 min before chemotherapy or radiation for a median of 5 days. Response was defined as the number of emetic episodes per 24 h: complete response, 0 and no emetic rescue; major response, 1-2; minor response, 3-5; failure, >5. One hundred patients were enrolled. Ninety-eight received CY-containing regimens and 26 of these additionally received TBI (12 Gy divided over 4 days). Response was complete on 216 (47%) of a total 456 patient days, major on 222 (49%), minor on 14 (3%), and failure on 4 (1%). Mean number of emetic episodes per patient per day and breakthrough medication required per patient per day was 0.24 (range 0-8) and 0.  40 (range 0-8), respectively. Adverse effects were minimal, with headache (20%) reported most frequently. Based on these results, granisetron plus dexamethasone is an effective and well-tolerated antiemetic regimen in BMT/PBSCT recipients conditioned with high-dose chemotherapy with/without TBI. Bone Marrow Transplantation (2000) 25, 1279-1283.

219: 

Radiation-induced emesis: a prospective observational multicenter Italian trial.

The Italian Group for Antiemetic Research in Radiotherapy.

PURPOSE: A prospective observational multicenter trial was carried out to assess the incidence, pattern, and prognostic factors of radiation-induced emesis (RIE), and evaluate the use of antiemetic drugs in radiation oncology clinical practice. METHODS AND MATERIALS: Fifty-one Italian radiation oncology centers took part in this trial. The accrual lasted 2 consecutive weeks, only patients starting radiotherapy in this period were enrolled. Exclusion criteria were age under 18 years, and concomitant chemotherapy. Evaluation was based on diary cards filled in daily by patients during radiotherapy and 1 week after stopping it. Diary cards recorded the intensity of nausea and any episode of vomiting and retching. Prophylactic and symptomatic antiemetic drug prescriptions were also registered. RESULTS: Nine hundred thirty-four patients entered the trial, and 914 were evaluable. Irradiated sites were: breast in 211 patients, pelvis in 210 patients, head and neck in 136 patients, thorax in 129 patients, brain in 52 patients, upper abdomen in 42 patients, skin and/or extremities in 37 patients, and other sites in 97 patients. Vomiting and nausea occurred in 17.1% and 37.3% of patients, respectively, and 38.7 % patients had both vomiting and nausea. At multifactorial analysis, the only patient-related risk factor that was statistically significant was represented by previous experience with cancer chemotherapy. Moreover, two radiotherapy (RT)-related factors were significant risk factors for RIE, the irradiated site and field size. In fact, a statistically significant higher percentage of RIE was registered in upper abdomen RT and RT fields > 400 cm2. Although nonstatistically significant, patients receiving RT to the thorax and head and neck presented a higher incidence of RIE. Only a minority (14%) of patients receiving RT were given an antiemetic drug, and the prescriptions were more often symptomatic than prophylactic (9% vs. 5%, respectively). Different compounds and a wide range of doses and schedules were used; however, there is some evidence from our data that in spite of antiemetic prophylaxis, 46% of patients had vomiting, and 58% had nausea. The  majority (93%) of the prophylactic group received oral 5-hydroxytriptamine receptor (5-HT3) antagonist (8 mg/day, 7 days/week). In the symptomatic group, 54% and 41% patients received 5-HT3 antagonists and

metoclopramide, respectively. At multivariate analysis, no patient- or RT-related risk factor for RIE was found to influence significantly the prophylactic or symptomatic use of antiemetics. CONCLUSION: Our study provided useful data on epidemiology and characteristics of RIE. Previous chemotherapy, field size, and irradiated site (upper abdomen) were the only significant prognostic factors of RIE. A remarkable incidence of RIE was found in patients submitted to thoracic and head and neck RT. With this background of knowledge, it will be possible to better plan further studies on this important problem. Moreover, the low rate of antiemetics use and the wide variety of doses and schedules employed suggest the need to reinforce the “evidence based” approach to identify the best antiemetic approach to RIE.

220: 

Efficacy of 5-HT3 receptor antagonists in radiotherapy-induced nausea and vomiting: a quantitative systematic review.

Tramer MR, Reynolds DJ, Stoner NS, Moore RA, McQuay HJ.

5-HT3 receptor antagonists are used to treat radiation-induced sickness. The purpose of this study was to define anti-emetic efficacy and potential for harm of these drugs in radiotherapy. A systematic search, critical appraisal and quantitative analysis of relevant data using the number-needed-to-treat or harm (NNT/H) were conducted. Acute (0 to 24h) and delayed (beyond 24 h) anti-emetic efficacy were analysed separately. Data from 1,404 patients were found in 40 trials published in 36 reports. Data from 197 patients receiving ondansetron or granisetron in five randomised trials were regarded as valid according to preset criteria. One placebo-controlled trial had 10 patients per group and in this ondansetron was not significantly different from placebo. In a larger (n = 105) placebo-controlled trial, ondansetron was significantly more efficacious than metoclopramide for complete control of acute vomiting (NNT 2.2, 95% confidence interval (CI) 1.7-3.3) and acute nausea (NNT 3.6, 95% CI 2.2-10.2). Three trials reported delayed outcomes with ondansetron or granisetron: there was no evidence of any difference compared with placebo or other anti-emetics. Two trials reported no acute or delayed but a ‘worst day’ outcome; in these ondansetron’s antivomiting effect was significantly better than placebo (NNT 4.4, 95% CI 2.5-23) or prochlorperazine (NNT 3.8, 95% CI 2.4-10.3), but not its antinausea effect. Constipation and headache were associated significantly with 5-HT3 receptor antagonists compared with other anti-emetics or placebo (NNH 6.4 and 17.1, respectively). Only 14% of published data enabled valid estimation of the anti-emetic efficacy of 5-HT3 receptor antagonists in radiotherapy. There was some evidence that these drugs prevent acute vomiting: 40% of treated patients will benefit (NNT approximately 2.5). The evidence for nausea was less clear.  There was no evidence that these drugs are of any benefit beyond 24 h. There was evidence that they produce specific adverse effects.

222: 

Anti-emetic drug effects on cognitive and psychomotor performance: granisetron vs. ondansetron.

Benline TA, French J.

The central objectives of this study were to evaluate the cognitive, psychomotor and subjective effects of two anti-emetic drugs of established value in the prophylaxis of radiation induced nausea and vomiting. The drugs of interest were granisetron (Kytril, SmithKline Beecham Pharmaceuticals, Philadelphia, PA; 1 mg tablets/2 mg dose) and ondansetron (Zofran, Glaxo Welcome, Inc., Research Triangle Park, NC; 8 mg tablets/8 mg dose).The experimental approach, involving 24 active-duty military subjects, was a placebo controlled, double blind, crossover design with a positive control (prochlorperazine, 10 mg tablets/10 mg dose) condition. Testing was accomplished during the evening and early morning hours, between 1630 hours and 0230 hours. Therefore, fatigue stemming from an extended work period and a disrupted work/rest cycle was also part of the study design. Data were collected on the following: cognitive and psychomotor effects, affective state changes, temperature, serum drug levels, and side effects. The drugs of interest, granisetron and ondansetron, were extremely well tolerated, with no obvious side effects when compared to the placebo condition. Two of five cognitive tests detected a positive control effect and nearly all of the measurement instruments demonstrated a general fatigue effect, independent of the drug. There was no evidence of any cognitive, psychomotor or subjective state changes caused by either granisetron or ondansetron. It was concluded the anti-emetic drugs, granisetron or ondansetron, would not interfere with performance when given prophylactically to personnel at risk of exposure to radiation.

223: 

[The use of granisetron per os in radiotherapy-induced emesis]

[Article in Italian]

Krengli M, Lazzari R, Manara M.

INTRODUCTION: Radiation-induced emesis is a quite frequent event when total and half body irradiation or wide fields on the pelvis, abdomen and mediastinum are employed. These symptoms cannot always be controlled by dopamine antagonists as metoclopramide. In these cases the use of 5-HT3 antagonist, widely employed during chemotherapy, can be studied. MATERIAL AND METHODS: We examined 15 patients, 8 males and 7 females, aged 23-79 (mean 49, median 54), with performance status = < 2 (ECOG): 4 seminomas of the testis, 4 cervical carcinomas, 3 recto-sigmoid adenocarcinomas, 2 Hodgkin’s lymphomas, 1 prostate adenocarcinoma and 1 lung carcinoma. Radiotherapy was performed on the pelvis in 7 cases, on the lumboaortic and iliac regions in 4 cases, on the lumboaortic and splenic regions in 2 cases, on the lumboaortic region in 1 case and on the mediastinum in 1 case using X-rays of linear accelerator (18 MV). Usual doses and conventional fractionation were employed. During treatment we observed nausea and vomiting grade 2 (RTOG scale) uncontrolled by dopamine antagonists.  These symptoms appeared 1-41 days (mean 13.5, median 7) after the start of the radiotherapy, at doses of 1.8-49 Gy (mean 16.7 Gy, median 9 Gy). In all cases we administered oral granisetron 1 mg/day 1-2 hours prior to radiotherapy (5 days/week). RESULTS: In all patients we observed complete remission of the symptoms in 1-3 days (mean 1.5, median 1). Thirty-three % of the patients had an immediate remission of nausea and vomiting. Granisetron was administered 7-28 days (mean 16.3, median 14). The compliance to the treatment was optimal: 100% in the first week. No adverse events were observed. DISCUSSION: The mechanism of radiation-induced emesis is not well known but some studies showed that 5-HT3 receptors are involved, as well as demonstrated for chemotherapy. Age, performance status, anxiety, concomitant pathologies, size of radiation fields and dose fractionation probably play an important role. Most studies concern the use of intravenous granisetron for emesis during total body of half body irradiation and conclude that this drug is very effective in prevention and treatment of this symptom. In our series we observed a very high efficacy of oral granisetron in the treatment of nausea and vomiting during irradiation by wide fields on the pelvis, abdomen and mediastinum, without adverse events. We conclude that the administration of oral granisetron can be effective and useful for radiation-induced emesis when dopamine antagonists have failed.
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Granisetron shows no pro-arrhythmic effect in normal subjects during or after exercise in a hot environment.

Gray GW, McLellan TM, Ducharme MB.

BACKGROUND: 5-HT3 receptor antagonists are being evaluated as possible agents to prevent nausea and vomiting associated with radiation exposure in a non-clinical military setting. Because of concern about potential cardiovascular toxicity and the observation that certain developmental 5-HT3 antagonists produced undesirable effects, all drugs in this class are being carefully scrutinized for possible adverse cardiac effects. METHOD: In this study, nine subjects underwent ambulatory ECG monitoring for an average of 21.6 h after a 2-mg oral dose of granisetron or placebo in a double-blind crossover protocol. Monitoring included a 3-h period of submaximal exercise in a 40 degrees C environment. RESULTS:

Although isolated ventricular and supraventricular ectopic activity, sinus bradycardia, and pauses were found, there were no sustained arrhythmias observed in either the placebo or granisetron conditions. CONCLUSION: Although the generalizability of this study is limited by the small number of subjects, these observations add to the body of evidence confirming the lack of cardiovascular toxicity of granisetron.

228: 

Total body irradiation prior to bone marrow transplantation: efficacy and safety of granisetron in the prophylaxis and control of radiation-induced emesis.

Belkacemi Y, Ozsahin M, Pene F, Rio B, Sutton L, Laporte JP, Touboul E, Gorin NC, Laugier A.

PURPOSE: Radiation-induced emesis is one of the most disturbing side effects of total body irradiation (TBI). To evaluate the efficacy and to determine the best schedule of granisetron (a selective 5-hydroxytryptamine3 serotonin receptor antagonist) administration in the prevention of radiation-induced nausea and vomiting, we conducted a trial involving patients receiving single-dose TBI before bone marrow transplantation (BMT). METHODS AND MATERIALS: Thirty-six patients with non-Hodgkin’s lymphoma (n = 12), multiple myeloma (n = 8), acute lymphoblastic leukemia (n = 7), acute nonlymphoblastic leukemia (n = 6), and chronic myeloid leukemia (n = 3) referred to our department between March 1992 and February 1994 were enrolled in this study to assess the efficacy of granisetron during single-dose TBI before autologous BMT (n = 26), allogeneic BMT (n = 8), or syngeneic BMT (n = 2). The male-to-female ratio was 22:14 (1.57), and the mean age was 41 +/- 11 years (range 16-58). Before TBI, conditioning chemotherapy consisted of cyclophosphamide (CY) alone (60 mg/kg per day on 2 successive days) in 24 patients, CY combined with other drugs in 6, and combinations without CY in 6. All patients received single-dose TBI (10 Gy administered to the midplane at L4, and 8 Gy to the lungs). The mean instantaneous and average dose rates were 0.039 +/- 0.012 Gy/min (range 0.031-0.058), and 0.025-0.006 Gy/min (range 2.08-3.96), respectively. Granisetron was administered 30-45 min before TBI according to two different modalities: a total dose of 3 mg as a 5-min intravenous (i.v.) infusion

(Treatment A, n = 15; 42%) or the same treatment plus 3 mg of granisetron as a 24-h continuous i.v. infusion (total dose: 6 mg, Treatment B, n = 21; 58%). Depending on the BMT teams, hyperdiuresis was continued (n = 19, 53%) or suspended (n = 17, 47%) during TBI. Nausea and vomiting were assessed during the TBI session and the following 12 h, and were scored as follows: S1 = no nausea or vomiting; S2 = moderate nausea; S3 = severe nausea and/or single episode of vomiting; and S4 = multiple episodes of vomiting. RESULTS: During TBI, 18 (50%) patients were scored as complete responders (S1), 1 (3%) as a major responder (S2), 9 (25%) as minor responders (S3), and 8 (22%) as nonresponders (S4). During the following 12 h, 28 (78%) patients were free of severe nausea and vomiting (S1 or S2), whereas 8 (22%) vomited (S3 or S4). In univariate analyses, the 12-h probability of emesis was significantly higher in patients undergoing hyperdiuresis (63% vs. 30%; p = 0.05), and in patients older than 45 years (65%

for age > 45 vs. 33% for age < or = 45; p = 0.05). The probability of S3 or S4 emesis was 50% with Treatment A and 47% with Treatment B (p = 0.86). Sex, body weight, and type of conditioning chemotherapy did not influence the 12-h probability of emesis. Multivariate analysis revealed that hyperdiuresis (p = 0.02) and Treatment A (p = 0.04) were independently associated with radiation-induced emesis, whereas sex (p = 0.85), body weight (p = 0.13), age (p = 0.12), and type of conditioning chemotherapy (p = 0.92) were not. No early toxicity related to granisetron was observed. CONCLUSION: Granisetron is a well-tolerated and effective antiemetic agent that can be used as monotherapy during single-dose TBI. Good control of nausea and vomiting is obtained with this antiemetic drug, and its effect is increased when hyperdiuresis is suspended during TBI.
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Towards understanding the aetiology and pathophysiology of the emetic reflex: novel approaches to antiemetic drugs.

Bountra C, Gale JD, Gardner CJ, Jordan CC, Kilpatrick GJ, Twissell DJ, Ward P.

The introduction of 5-HT3 antagonists, such as ondansetron, as antiemetic agents has transformed the management of patients receiving chemotherapy or radiation therapy. Studies in animal models with NK1 antagonists suggest that these represent a new class of antiemetic agents having a broader spectrum of activity than 5-HT3 antagonists. Compounds of this class may prove to be more effective in man against delayed emesis induced by cisplatin, post-operative nausea and vomiting and motion sickness. Thus, they have the potential to complement 5-HT3 antagonists and so provide a further advance in the management of nausea and vomiting.
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Influence of granisetron on thermoregulation during exercise in the heat.

McLellan TM, Ducharme MB.

BACKGROUND: A NATO project group has an interest in selecting an antiemetic agent that not only is effective in the prevention of emesis induced by chemical agents or radiation exposure but also has minimal, if any, side effects. Granisetron is the second candidate drug of a class of selective serotonin

antagonists that has been shown to be an effective antiemetic agent for patients receiving radiation or chemotherapy treatment. The present study was designed to evaluate whether a single 2-mg oral dose of granisetron influenced temperature regulation during exercise in a hot and relatively dry environment. HYPOTHESIS: Based on our previous findings with the other candidate drug, ondanseton, we hypothesized that granisetron would not influence temperature regulation. METHODS: Nine unacclimatized males performed a drug and placebo trial in a double-blind manner. The sessions involved walking on a treadmill at 4.8 km.h-1 with a 2% elevation for a maximum of 3 h at 40 degrees C and 30% relative humidity while wearing combat clothing. RESULTS: Granisetron was associated with a small (0.2 degrees C) but significant elevation in mean skin temperature at the beginning and after 2 h of exercise. However, there was no difference between trials for the 1.6 degrees C increase in rectal temperature. Also, body heat gain (406 +/- 97 and 407 +/- 103 k) for the placebo and drug trial, respectively) and whole body sweat rates (0.72 +/- 0.10 and 0.73 +/- 0.10 kg.h-1 for the placebo and granisetron trial, respectively) were not different. Tolerance times also were not different for the placebo (157.4 +/- 16.7 min) and drug (159.4 +/- 20.4 min) sessions. CONCLUSIONS: For the environmental conditions used in this investigation, we would accept the null hypothesis that a single 2 mg oral dose of granisetron does not influence temperature regulation during exercise.

233: 

Controlling the toxicity of palliative radiotherapy: the role of 5-HT3 antagonists.

Priestman TJ.

A significant number of cancer patients undergoing palliative radiotherapy experience treatment-related nausea and vomiting. A number of factors are known to influence the incidence and severity of radiation-induced sickness including the site, field size and dose per fraction. The age of the patient and the level of patient anxiety may also play a role. Furthermore, there is some evidence that high alcohol consumption has a protective effect against radiation-induced illness. It is generally accepted that there is a high risk of nausea and vomiting associated with high doses of radiotherapy; however, this effect has never been adequately quantified. Nonetheless, as a consequence of radiation-induced nausea and vomiting, patients may experience a decrease in their quality of life and may choose to delay or even refuse further treatment.  Thus, controlling the adverse side effects associated with radiation therapy is critical to optimal patient care.
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Serotonergic mediation of vomiting.

Gale JD.

In the latter part of the 20th century, significant advances have been made in the understanding of the emetic reflex. As a result, there have been major improvements in the treatment of vomiting, particularly that associated with chemo- and radiotherapeutic treatments for neoplastic disease. The 5-HT3 receptor antagonists (ondansetron and granisetron) have been demonstrated to be of benefit in treating the profound emesis observed during cancer treatment.  This observation, together with results from pharmacologic and physiologic investigations in both animals and humans, have identified 5-hydroxy-tryptamine (5-HT or serotonin) to be of fundamental importance in the pathogenesis of emesis. 5-HT appears to be released by radiation and chemotherapeutic agents from enterochromaffin cells within the wall of the intestine, and possibly from neurons within the brainstem. Stimulation of 5-HT3 receptors, located centrally in the dorsal medulla of the brainstem and peripherally on vagal afferent terminals in the gastrointestinal tract, appears to play a pivotal role in eliciting emesis. The interaction of 5-HT with non-5-HT3 receptors, particularly 5-HT1A and 5-HT4 receptors, may be important in the emetic reflex. The development of agents that interact with these receptors may offer alternative approaches to the treatment of nausea and vomiting.
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Influence of ondansetron on thermoregulation during exercise in the heat wearing combat clothing.

McLellan TM, Ducharme MB, Bateman WA.

Ondansetron is a selective serotonin antagonist which has been shown to be an effective antiemetic agent for patients undergoing radiation or chemotherapy treatment. The Canadian Forces together with other NATO Countries have an interest in selecting an antiemetic agent that not only is effective in the prevention of emesis induced by chemical agents or radiation exposure, but also has minimal, if any, side effects. The purpose of this study was to examine the influence of a single 8-mg oral dose of the drug on thermoregulation during exercise in a hot (40 degrees C, 30% relative humidity) environment. Ten unacclimatized males performed a drug and placebo trial in single-blind random order. The sessions involved walking on a treadmill at 4.8 km.h-1 with a 2% elevation for a maximum of 3 h. Subjects wore combat clothing during the trials.  Total exposure time was similar for the placebo (177 +/- 6 min) and drug (172 +/- 11 min) trials. Also, the rate of sweat production (0.64 +/- 0.1 and 0.66 +/- 0.1 kg.h-1 for placebo and drug, respectively) and body heat gain (303 +/-112 and 305 +/- 110 kj for the placebo and drug, respectively) were not different between trials. Rectal temperature increased 1.48 +/- 0.40 degrees C for the placebo and 1.47 +/- 0.37 degrees C for the ondansetron trial. Finally, there was no difference in the mean skin temperature response which increased in both conditions to 37.1 +/- 0.5 degrees C. Under the conditions of this experiment, there is no evidence to suggest that the ingestion of ondansetron influences thermoregulation in a hot environment.

240: 

[Central serotonin receptors. Principal fundamental and functional aspects.

Therapeutic applications]

[Article in French]

Moulignier A.

Serotonin (5-HT) is a central neurotransmitter and a neuromodulator. This amine is involved in many physiological functions and pathological disorders. Most of its effects are mediated by specific 5-HT receptors. In the first part of this paper, the present knowledge of 5-HT receptors is reviewed in terms of both pharmacology and molecular biology. In the second part, the functional properties of 5-HT receptors are analyzed and their involvement in pathophysiological processes is discussed. Most 5-HT receptors belong to the G-protein-coupled receptor family (5-HT1, 5-HT2 and 5-HT4 receptors), whereas one is a member of the ligand-gated ion-channel receptor family (5-HT3 receptor). 5-HT1 receptors are characterized by their high affinity for 5-HT and comprise several subclasses. Most are negatively coupled to adenylate cyclase but the 5-HT1C subtype is linked to phospholipase C activation and resembles the 5-HT2 receptor. By contrast, the newly identified 5-HT4 receptor is positively coupled to adenylate cyclase. Most 5-HT receptors have now been cloned, but their physiological roles are not completely understood. Better knowledge of 5-HT receptors has already led to the development of new drugs, such as buspirone, a 5-HT1A partial agonist devoid of benzodiazepine-like properties for the treatment of generalized anxiety. Anxiolytic properties have also been reported for 5-HT2 and 5-HT3 receptor antagonists. A new and potent anti-migrainous drug, sumatriptan, has recently been selected among compounds obtained by research on the 5-HT1D receptor. This key receptor controls the release of monoamines, amino acids and peptides, and new drugs are expected in the near future. The therapeutic potential of 5-HT3 antagonists is impressive, as these compounds have potent antiemetic, promnesic and antipsychotic properties in various animal models. Two such drugs have already been marketed for the prevention of radiation-induced emesis (ondansetron and granisetron) and are more potent than the antidopaminergic drugs. Many other data suggest that 5-HT receptors might be involved in other illnesses. Some drugs are in the development phase but identification of the relevant receptor is often difficult. Furthermore, the lak of specific ligands for some receptors clearly hinders functional correlations.

244: 

Prospective study of the clinical symptoms of therapeutic whole body irradiation.

Chaillet MP, Cosset JM, Socie G, Pico JL, Grimaud E, Dubray B, Alapetite C, Girinsky T.  Institut Gustave 

Roussy, Villejuif, France.

Thirty-one selected patients with various haematological malignancies who received a 10 Gy-4 h total body irradiation (TBI) at the Institut Gustave Roussy 24 h before high dose cyclophosphamide for bone marrow transplantation, were prospectively evaluated for gastrointestinal symptoms, body temperature, consciousness, headache, xerostomia, parotiditis, ocular symptoms, blood pressure, and respiratory and cutaneous signs for 24 h. In spite of prophylactic administration of various anti-emetic agents, 90% of the patients experienced nausea and 80% experienced vomiting. An almost constant body temperature peak—up to 40.8 degrees C—was registered 6 h after the start of irradiation.  No drowsiness was reported since the introduction of the new anti-emetic agent Ondansetron. Nearly half the patients (42%) complained of headache. The proportion of patients experiencing early (during TBI) xerostomia was 61%. 74% of patients complained of parotiditis in the first 24 h. Although this low dose rate whole body irradiation is not likely to be exactly replicated in many accidental human exposures, the incidence rate and the time-course of the observed prodromal phase symptoms may prove helpful for early triage in the case of accidental irradiation.
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Granisetron, a selective 5-HT3 receptor antagonist, for the prevention of radiation induced emesis during total body irradiation.

Hunter AE, Prentice HG, Pothecary K, Coumar A, Collis C, Upward J, Murdoch R, Gandhi L, Hamon M, Butler M, et al.

The antiemetic efficacy of granisetron was tested in an open trial in patients undergoing highly emetogenic treatment by single fraction total body irradiation. Thirty-two consecutive patients were entered. Results were both patient- and observer-rated. Following a single intravenous dose of granisetron 18 patients (56.3%) experienced total protection and a further 13 (40.6%) had major antiemetic protection with four of these patients experiencing nausea only. One patient experienced an anaphylactic reaction on infusion of monoclonal antibody-treated donor marrow 5 h after administration of the trial drug and vomited on multiple occasions. The reaction was associated with hypotension. A further patient experienced transient hypotension secondary to septicaemia 8 h after receiving granisetron. Three patients required a second dose. Headache was the most frequent side-effect occurring in three patients, but in to of these patients the test drug was not thought to be implicated. In conclusion granisetron is a highly effective agent in controlling radiation induced emesis with a favourable toxicity profile.

261:

Selection of a Drug for Prevention of Radiation-Induced Nausea and Vomiting

Project Group 29 (PG-29) on Drug(s) for the Prevention and Treatment of Radiation-Induced Nausea and Vomiting was chartered by the NATO operational use. Over the period of 1989 through 1996, PG-29 met to plan, execute and discuss the results of a comprehensive drug testing and evaluation program that include extensive literature review (bibliography contained in report). Two 5-HT3 antagonist antiemetic drugs-kytril® and Zofran® met the criteria for designation as a candidate drug and were subjected to the testing and evaluation program. On the basis of the completed program that addressed efficacy, safety, side effects, and maintenance of combat capability and command reliability, PG-29 concluded that both candidate drugs meet the NATO Staff Requirement for a Drug for the Prevention and Treatment of Radiation-Induced Nausea and Vomiting, but that kytril® offers several advantages over Zofran®.

263:

Influence of Granisetron on Thermoregulation during Exercise in the Heat,

A NATO project group has an interest in selecting an antiemetic agent that not only is effective in the prevention of emesis induced by chemical agents or radiation exposure but also has minimal, if any, side effects. Granisetron is the second candidate drug of a class of selective serotonin antagonists that has been shown to be an effective antiemetic agent for patients receiving radiation or chemotherapy treatment. The present study was designed to evaluate whether a single 2-mg oral dose of granisetron influenced temperature regulation during exercise in a hot and relatively dry environment. Hypothesis: Based on our previous findings with the other candidate drug, ondanseton, we hypothesized that granisetron would not influence temperature regulation. Methods: Nine unacclimatized males performed a drug and placebo trial in a double-blind manner. The sessions involved walking on a treadmill at 4.8 km h-1 with a 2% elevation for a maximum of 3 h at 40 deg C and 30% relative humidity while wearing combat clothing. Results: Granisetron was associated with a small (0.2 deg c) but significant elevation in mean skin temperature at the beginning and after 2 h of exercise. However, there was no difference between trials for the 1.6 deg C increase in rectal temperature. Also, body heat gain (406 +/- 97 and 407 +/- 103 kJ for the placebo and drug trial, respectively) and whole body sweat rates (0.72 +/- 0.10 and 0.73 +/- 0.10 kg-h(-1) for the placebo and granisetron trial, respectively) were not different. Tolerance times also were not different for the placebo (157.4 +/- 16.7 min) and drug (159.4 +/- 20.4 min) sessions. 

264:

Anti-Emetic Drug Effects on Pilot Performance, Phase 2: Simulation Test.

French, Jonathan; Poole, Eric; Benline, Terry A.

The objectives of this study were to evaluate the effects of two anti-emetic drugs, granisetron (2 mg oral dose) and ondansetron (8 mg oral dose), on flying and mission performance in an F-16 research simulator. The experimental approach, involving 9 pilots, was a placebo controlled, double blind, crossover design. Each pilot flew three defensive counter air missions. Data on eight measures of flying performance were collected via the simulator data recorder. Ratings on mission and flying performance were recorded by simulator instructor pilots. Data were also collected on symptoms and side effects. mood and vigilance. This study, carried out in the context of a simulated tactical air-to-air combat mission, produced no significant differences between the target drugs and placebo on any of the eight objective flying performance measures or on a composite measure of landing performance. There were no differences in evaluator ratings of routine mission flying or air combat performance. Pilots could not distinguish active drug from placebo and there were no differences on any of the mood scales. These results confirm our earlier findings that the drugs of interest are well tolerated and preduce no cognitive, psychomotor or subjective state changes. In this study, there was no evidence of performance degradation caused by either granisetron or ondansetron when tested in a complex military task environment.

265:

Anti-Emetic Drug Effects on Performance Phase 1: Laboratory Study.

Benline, Terry A.; French, Jonathan; Wing, John

The objectives of this study were to evaluate the effects of two anti-emetic drugs, granisetron ( 2 mg p.o.) and ondansetron ( 8 mg p.o.) on basic cognitive skills and complex task performance. The experimental approach, involving 24 active-duty, military subjects was a placebo controlled, double blind, crossover design with a positive control (prochlorperazine 10 mg p.o.) condition. Testing was accomplished during the evening and early morning hours, between 1630 h and 0230 h. Therefore, fatigue stemming from an extended work period and a disrupted work/rest cycle, was also part of the study design. Data were collected on: cognitive and psychomotor effects, affective state changes, temperature, serum-drug levels and side effects. The drugs of interest, granisetron and ondansetron, were extremely well tolerated and with no obvious side effects when compared to the placebo condition. Two of five cognitive tests detected a positive control effect and nearly all or the measurement instruments demonstrated a fatigue effect There was no evidence of any cognitive, psychomotor or subjective state changes caused by either granisetron or ondansetron.

266:

Drug Interaction Studies of Pyridostigmine with the 5-HT(3) Receptor Antagonists Ondansetron and Granisetron in Guinea Pigs,

Capacio, Benedict R.; Koplovitz, Irwin; Rockwood, Gary A.; Anderson, Dana R.; Sweeney, Richard E.

The purpose of this investigation was to assess the compatibility of two novel antiemetic 5-HT3 antagonists, ondansetron (OND) and granisetron (GRN), with the OP pretreatment pyridostigmine (PYR) or pretreatment/treatment in lethality studies. For this assessment four different studies were carried out; their descriptions are as follows: (1) Pharmacokinetic and Pharmacodynamic (red blood cell acetyl- cholinesterase; RBC-AChE; inhibition) Studies - The pharmacokinetics of OND and GRN in the absence and presence of PYR were determined. Conversely, the effect of OND and GRN on the PyR-induced inhibition of AChE was determined. (2) Lethality Studies - The ability of OND and GRN to alter the survival of animals administered a standard pretreatment (PYR)/ treatment (atropine, 2-PAM plus or minus diazepam) regimen with a soman challenge. (3) Behavioral Studies - The ability of these antiemetics to induce behavioral changes in guinea pigs using a shuttle box avoidance test in the absence and presence of PYR. (4) Pathology Studies – These studies were done on animals from behavioral studies and on surviving animals from the lethality studies. The purpose was to determine any altered pathology resulting from the administration of OND or GRN alone or from OND and GRN over and above that normally seen for soman.

269:

Interactions between Pyridostigmine and the Anti-emetics Ondansetron and Granisetron.

The aim of this study is to assess the pharmacological, physiological, psychological and subjective effects, relevant to military performance, of the concurrent administration of the 5HT3-antagonist anti emetics ondansetron or granisetron to the nerve agent pretreatment pyridostigmine. The study follows a within-subject design to compare the actions of pyridostigmine alone with those of pyridostigmine and 5HT3-antagonist, and a between-subject design to assess the effects of starting the two drugs simultaneously rather than sequentially. 

