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SUMMARY Y 

Background d 

Recentt randomized trials that compared low molecular weight heparin (LV1WH) to 

unfractionatedd heparin (UFH) for the treatment of venous thromboembolism have 

indicatedd that LMWH, as compared to UFH, improves survival of patients with 

cancer.. Therefore, a study was designed to test the hypothesis whether LMWH 

administrationn indeed prolongs survival of patients with documented malignancy. In 

thiss randomized, placebo-controlled trial, referred to as the MAL T study, patients with 

non-curablee cancer and a limited life expectancy receive either LMWH or matching 

placeboo for a period of 6 weeks. It is well known that the risk of bleeding in cancer 

patientss treated with antithrombotics is higher. The objective of this interim report is to 

evaluatee the safety of LMWH treatment in the study population of the MAL T Study. 

Methods s 

AA total of 151 patients with non-curable solid malignant tumors in 8 hospitals in the 

Netherlandss and Italy have so far been randomized. The planned total number of 

patientss to be included is 300. The minimal duration of follow-up is 6 months. During 

thee first 14 days, patients randomized to LMWH receive a therapeutic weight adjusted 

dosee (<50 kg; 3800 1U anti-Xa . 50-70 kg: 5700 1U anti-Xa. >70 kg: 7600 It ' anti-

Xa),, twice a day subcutaneously (s.c). This dose is subsequently halved for the next 4 

weeks.. Patients allocated to placebo are treated with identical appearing injections in a 

similarr fashion. 

Results s 

Soo far, the study patients include 66 men and 85 women with a mean age of 62 years 

(SDD 10.4). The types of malignancies vary (38 breast cancers, 28 colorectal cancers, 

166 lung cancers, 11 cervical cancers. 5 renal cancers. 8 pancreatic cancers. 9 

gastricc esophageal cancers. 9 prostate cancers. 3 ovarian cancers. 6 metastasized 

diseasess with unknown primary' tumor and 18 other malignancies}. Of the total of 151 

patients.. 128 (K5°o) have completed the 6-weeks treatment period, 23 patients stopped 
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treatmentt prematurely: 5 patients because of death due to progression of malignancy, 3 

patientss because of major bleedings, 4 patients because of minor bleedings, 2 patients 

hadd venous thromboembolic complications. 2 patients had allergic skin reactions, 1 

patientt had to undergo surgery and 6 patients withdrew informed consent. A total of 

1011 patients have completed 6 months of follow up. 42 patients have died within 6 

monthss of randomization. No patient has been lost to follow-up. The 3 patients with 

majorr bleeding all belonged to the same treatment group. Assuming that this group 

wass the LMWH-group and that half of the patients received LMWH, the incidence of 

majorr bleeding would be 4.0% (95% CI: 0.83-11.25%). 

Interpretation n 

Thee risk of major bleeding during an initial course of anticoagulant therapy is about 

1-2%.. Since all patients randomized in this study have malignant disease with a 

poorr prognosis, a higher incidence of bleeding complications is expected. 

Therefore,, the observed incidence of major and minor bleedings appears acceptable. 

Sincee the study has remained blinded, no conclusions can be drawn about the 

effectss of LMWH on mortality. However, the 6-month mortality rate observed 

amongg the 101 patients in the two study groups together (42%) corresponds with 

thee expected total mortality. Therefore, it can be concluded that the target 

populationn is included in this study and that the power of the study is sufficient to 

detectt the expected mortality reduction. 
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INTRODUCTION N 

Cancerr patients are known to have an increased risk for venous thromboembolic 

complications.11 Consequently, a significant proportion of cancer patients receive 

anticoagulantss as treatment or as prophylaxis of venous thrombosis. For many years, 

intravenouss unfractionated heparin (UFH) has been the drug of choice for the initial 

treatmentt of venous thromboembolism (VTE). Recent comparative trials have shown 

thatt low molecular weight heparins (LMWH) are at least as safe and effective as UFH 

inn the treatment of VTE." Interestingly, results of a pooled analysis of these trials have 

alsoo indicated that LMWH may improve survival of patients with concomitant cancer 

\\ Patients with cancer who received LMWH for their VTE had an almost 40% 

reductionn in 3-month mortality as compared to cancer patients who were treated with 

UFH.. In contrast, mortality rates of VTE patients who had no concomitant cancer 

weree similar in both groups. These results indicate that LMWH have a direct inhibitory 

effectt on tumor progression, which is not apparent with UFH. Other possible 

explanationss are less likely, because incidences of thrombotic and bleeding 

complicationss were comparable in both treatment groups and adjustment for important 

prognosticc factors did not alter the observed mortality difference. Further, there is no 

reasonn to suggest an increased mortality in the UFH group, since clinical studies 

comparingg UFH to placebo or no treatment in cancer patients have not revealed an 

increasedd risk. Various experimental studies have demonstrated inhibitory effects of 

UFHH on induced metastasis.'f l 

Anyy beneficial effect of LMWH in cancer patients has to outweigh the risk of 

bleedingg complications during treatment. The risk of major bleeding in patients with 

VTEE who are treated with therapeutic doses of LMWH for one week is estimated 

too be 1-2 % . The risk of bleeding in patients with concomitant cancer is known to 

bee higher as compared to patients without cancer.' 

Followingg the observed clinically relevant effects of LMWH on survival of cancer 

patientss (albeit with venous thromboembolism), the MAL T study (Malignancy 
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treatmentt with LMWH) was designed to test the hypothesis whether LMWH 

administrationn indeed improves survival of patients with documented malignancy. 

Inn this randomized, placebo-controlled trial, consecutive patients with non-curable 

cancerr and a limited lif e expectancy receive either LMWH or matching placebo for 

aa period of 6 weeks. 

Thee objective of this interim report is to evaluate the safety of LMWH treatment in 

thee study population of the MAL T Study. Baseline characteristic of the so far 

includedd patients are described and the incidence of adverse events is descriptively 

presentedd for the whole group, since the study has remained blinded, 

METHODS S 

Patientss and study design 

Thee MAL T study is a randomized, double blind, placebo controlled clinical trial, to 

assesss the effect of LMWH treatment on survival of non-curable patients with solid 

malignantt tumors. Patients in 8 participating hospitals in the Netherlands and Italy are 

randomizedd to either LWMH or placebo treatment for a period of 6 weeks. The 

minimall  duration of follow-up is 6 months. Inclusion and exclusion criteria for patients 

aree presented in Table 1. The study protocol has been approved by the institutional 

revieww board of each hospital and informed consent is obtained from each participating 

patient. . 
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TableTable 1. Inclusion and Exclusion criteria 

Inclusion: : 

-- Presence of solid, non-curative malignancy. 

-- Written informed consent 

Exclusion: : 

Agee less than 18 years 

Pregnancy y 

Otherr indications for anticoagulant treatment 

Contraindicationss for low molecular weight heparin 

Radiotherapyy or chemotherapy leading to thrombocytopenia 

(<50\10""  ml) during the first 2 weeks of treatment 

Sloww progressive malignancy with expected survival of more 

thann 18 months 

Intervention n 

Duringg the first 14 days, patients randomized to the active treatment group receive 

aa therapeutic weight adjusted dose of nadroparin (Fra.\iparine\ Sanofi-Winthrop -

France)) (<5() kg; 3800 11.' anti-Xa . 50-70 kg: 5700 1U anti-Xa. >70 kg: 7600 11' 

anti-Xa).. s.c. twice a day. After the first two weeks of treatment, this dose is halved 

andd a single daily s.c. injection is given for the next 4 weeks. The rationale of this 

treatmentt scheme is to provide a maximum exposure to nadroparin. with a minimal 

riskk of hemorrhage. Patients allocated to placebo arc treated with identical 

appearingg injections in a similar fashion as for the active treatment. 

Samplee size considerations 

Onn the basis of the expected mortality rate of 40-45"o after a follow up period of 6 

monthss in the placebo group and a risk reduction of 30°o to 40".) in the active 

treatmentt group with an alpha-error of 0.05 and a beta-error of 0.2. it was calculated 

thatt a total of 150 patients need to be included in each group. 
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Followw up 

Thee first follow up visit is scheduled 7 to 14 days after randomization, whereas the 

secondd visit is between days 28 to 42. Clinical status and progression of disease is 

recordedd at each of these visits. Survival at month 6 is determined. If necessary, the 

responsiblee family physician or oncology clinic is contacted. 

Outcomee measures 

Thee primary outcome measure of the study is the total mortality in the two groups 

afterr 6 months of follow up. Causes of death are recorded on the basis of information 

availablee from notes made by physicians, hospital records, autopsy reports and other 

appropriatee sources of information. The primary safety outcome measure is the 

incidencee of clinically apparent major hemorrhages during the 6 weeks (plus 24 hours) 

off  anticoagulant treatment. 

Hemorrhage e 

AA hemorrhage is considered as major if it is clinically overt and associated with a fall in 

hemoglobinn level of 2 mtnol/L or more, if it leads to a transfusion of two or more units 

off  packed red cells, if it is a symptomatic retroperitoneal or intracranial bleeding, or if 

thee bleeding warrants permanent treatment cessation. Minor bleeding is defined as 

clinicallyy unusual, overt bleeding, which does not meet the criteria for major bleeding. 

Analysis s 

Inn this interim safety report, the incidence of adverse events is descriptively presented 

forr the whole group. The incidence of major bleedings is presented for each group 

separately.. However, since the study remains blinded it is not possible to determine 

whetherr patients with major bleedings received LMWH or placebo-treatment. 

RESULTS S 

Att the time of this interim safety analysis (May 2000). 151 cancer patients. 66 men and 

855 women, have been randomized to receive double blind treatment. The mean aee of 
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thee included patients is 62 years (SD 10.4). The prevalence of malignancies according 

too the primary site is presented in Table 2. 

TableTable 2. Type of malignancies of included patients 

Typee of malignancy Numberr of patients 

Breastt cancer 

Colorectall  cancer 

Lungg cancer 

Gastric/Esophageall  cancer 

Renall  cancer 

Pancreaticc cancer 

Prostatee cancer 

Cervicall  cancer 

Ovariann cancer 

Metastasis,, primary tumor unknown 

Otherr malignancies 

Total l 

38 8 

28 8 

16 6 

9 9 

5 5 

x x 

9 9 

11 1 

3 3 

6 6 

IS S 

151 1 

Off  the 151 randomized patients. 128 (85%) completed the 6-weeks treatment period. 

Twenty-threee patients stopped treatment prematurely because of the following 

reasons: : 

55 patients because of death due to progression of malignancy 

33 patients because of non-fatal major bleedings 

44 patients because of minor bleedings 

22 patients because of thromboembolic complications 
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22 patients because of allergic skin reactions 

11 patient because of surgery 

66 patients because of withdrawal of informed consent 

AA total of 101 patients have completed 6 months of follow up. Of them. 42 patients 

(42%)) have died within 6 months of randomization. No patient has been lost to follow-

upp during the first 6 months. 

Bleedingg Complications 

Theree were 3 major and 4 minor bleeding complications in this study population o\' 151 

cancerr patients who were treated with blinded study medication. Among the 3 major 

bleeds,, one patient with metastasized bladder carcinoma developed hematetnesis at the 

9thh day of treatment, requiring hospitalization and blood transfusion. The second 

patientt had small cell lung-cancer with bone metastases and complained of squinting at 

thee 6th day of treatment. A CT scan revealed multiple, previously unknown 

intracerebrall  metastases, one of those showing hemorrhage. The third patient was 

knownn with pancreatic cancer and developed melena at the 4th day of treatment, 

requiringg hospitalization and blood transfusion. 

Thee 4 minor bleedings were a single episode of a hematemesis and skin hematomas. A 

patientt with metastasized lung cancer developed a single episode of hematemesis at the 

13thh day of treatment. Gastroscopy showed metastases in the esophagus, which was 

confirmedd by pathological diagnosis of biopsies. The second patient, with metastasized 

renall  cancer and pre-existing severe renal insufficiency, developed skin hematomas on 

thee thorax and limbs after 3 weeks of study medication, without significant changes of 

hemoglobin.. The 3rd patient, with lung cancer, developed skin hematomas on the 

thoraxx on the 4th day of treatment. This patient received acetyl salicylic acid and 

prednisolonn in addition to study medication. The 4th patient developed a large 

hematomaa on the right leg on the 11th day of study medication, without significant 

charmess of hemoglobin. 
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Thee 3 patients with major bleeding all belonged to the same treatment group. 

Assumingg that this group was the LMWH-group and that half of the patients (75) 

receivedd LVIWH. the incidence of major bleeding would be 4.0% (95% CI: 0.83-

11.25%). . 

Otherr adverse events 

Fivee patients died during treatment with study medication due to progression of 

malignancy.. One patient was diagnosed with pulmonary embolism on the 3rd day of 

treatmentt and one patient with deep vein thrombosis on the 12th day of treatment. In 

bothh patients study medication was stopped and the patients were treated with LVIWH 

andd vitamin K antagonists. Two other patients developed allergic skin reactions, which 

weree considered to be related to study drug. Study medication was stopped in another 

patientt because of surgery that was required because of progression of malignancy. 

DISCUSSION N 

Too consider the use of LMWH as anti-cancer therapy, the potential effects of 

LMWHH on survival of cancer patients should outweigh the risks of bleeding 

complicationss during treatment. Therefore, the major focus of this interim analysis 

wass the safety of a 6 week course of LVIWH treatment in patients with cancer. It 

shouldd be realized that the LMWH recipients received a therapeutic dose in the first 

144 days, whereas for the remainder 4 weeks half of this dose was given. The results 

showw that approximately 85% of the included patients completed the initial 6-week 

treatmentt period without complications. Among 151 cancer patients who received 

studyy medication, 7 patients stopped study medication prematurely because of 

bleedingg complications, mainly occurring in the first 14 days of the study. These 

includedd 3 major hemorrhages. Since all patients with major bleedings belonged to 

thee same treatment group, and assuming that half of the patients included received 

LMWH .. the incidence of major bleeding in this study is 4.0%. This incidence is 

consideredd clinically acceptable but higher than the incidence of major bleedings in 

patientss treated with LMWH for venous thromboembolism in randomized trials, in 
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whichh the safety of LMWH treatment was investigated. In a pooled analysis of 

randomizedd studies that compared the efficacy and safety of LMWH with UFH for 

thee treatment of venous thromboembolism, the overall risk of major bleeding in 

patientss treated with LMWH -in therapeutic dosages- was 1-2%. However, it has 

beenn shown that cancer-patients are at increased risk to develop hemorrhages when 

theyy receive anticoagulants as compared to patients without malignancy. Since all 

patientss randomized in the MAL T study are cancer patients with a poor prognosis 

(i.e.. a life expectancy of less than 18 months), a higher incidence of bleeding 

complicationss is expected. Therefore, the observed incidence of major and minor 

bleedingg complications appears to be within the expected range for LMWH 

therapy.. It is obvious that the potential benefit o\' LMWH therapy on survival, if 

present,, needs to be balanced against this risk of bleeding complications. 

Sincee the study remained blinded during this safety analysis, no conclusions can be 

drawnn about the effects of LMWH on mortality of cancer patients. However, the 

resultss show that the total mortality rate observed among the 101 patients of both 

treatmentt groups who completed 6 months of follow up (42%) corresponds with 

thee expected total mortality. Therefore, it is reasonable to conclude that the target 

populationn is included in this study and that the power of the study is sufficient to 

detectt the expected mortality reduction. 
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