
Chapter 8. Publication of Safety Data

8.1 Quality Assurance in Publication of Safety Data

So far in the literature little attention has been placed on the publication of safety data from

clinical trials and there is a shortage of safety data on chemotherapy used in combination, in

alternative doses or for other indications as those authorized for the marketed product. In

addition due to the inconsistency of documentation meta-analysis of safety data from

clinical trials is almost impossible (1) with the risk of unexpected adverse reactions and

possible interactions being overlooked.

With the regulation and standardisation of GCP throughout Europe by implementation of

the EU Directive 2001/20/EC into local laws in all the member states of the European

Union (2) and with some trials with sites in the United States in addition to Europe coming

under the scrutiny of the Food and Drug Administration (FDA) higher standards for

identifying, reporting and documenting safety information have been set. (3-5)

In future oncology trials improved safety assessment with well written protocols,

appropriate well-designed case report forms, adverse events coded according to Medical

Dictionary for Regulatory Activities (MedDRA) and graded for severity by NCI Common

Terminology Criteria for Adverse Events CTCAE v. 3.0 standardized operating procedures

(SOP), together with education and training of staff on the importance of AE reporting

should lead to harmonization of documentation, increase in safety data and a reliable basis

for final clinical trial reports (7) and future publications.

Authorship should follow the guidelines established by the International Committee of

Medical Journal Editors.

 “Uniform Requirements for Manuscripts Submitted to Biomedical Journals: Writing

and Editing for Biomedical Publication Updated October 2004” offers advice on

preparing manuscripts. http://www.icmje.org/

 “Technical Principles of preparing and submitting manuscripts” offers a complete list of

journals with more specific advices to authors. http://www.mco.edu/lib/instr/itoaP.html
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Table 8.1. Comment of Consort Statement on Adverse Event Reporting
Consort Statement.

http://www.consort-statement.org/

“Most interventions have unintended and often undesirable effects in addition to intended effects. Readers
need information about the harms as well as the benefits of interventions to make rational and balanced
decisions. The existence of adverse effects can have a major impact on whether a particular intervention will
be deemed acceptable and useful. Not all reported adverse events observed during a trial are necessarily a
consequence of the intervention; some may be a consequence of the condition being treated. Randomized,
controlled trials offer the best approach for providing safety data as well as efficacy data, although they
cannot detect rare adverse effects.

At a minimum, authors should provide estimates of the frequency of the main severe adverse events and
reasons for treatment discontinuation separately for each intervention group. When participants may
experience an adverse event more than once, the data presented should refer to numbers of affected
participants; numbers of adverse events may also be of interest. Authors should provide operational
definitions for their measures of the severity of adverse events.

Many reports of RCTs provide inadequate information on adverse events. In 192 reports of drug trials, only
39% had adequate reporting of laboratory-determined toxicity. Furthermore, in one volume of a prominent
general medical journal in 1998, 58% (30 of 52) of reports (mostly RCTs) did not provide any details on
harmful consequences of the interventions”

Additional information on the publication of reports of randomized trials is to be gained

from the CONSORT (Consolidated Standards of Reporting Trials) statement. The

CONSORT statement helps authors improve reporting of clinical trials by use of a checklist

and flow diagram. The checklist includes 22 items which pertain to the content of the Title,

Abstract, Introduction, Methods, Results, and Discussion. The statement is available in

several languages and has been endorsed by prominent medical journals such as The

Lancet, Annals of Internal Medicine, and the Journal of the American Medical Association.

Its critical value to researchers, health care providers, peer reviewers, and journal editors,

and health policy makers is the guarantee of integrity in the reported results of research.

(6-8)
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8.2 Evaluation of Safety Data of EURO-E.W.I.N.G. 99

Clinical Trial

Safety assessment of intensive induction chemotherapy with vincristine, ifosfamide,

doxorubicin and etoposide (VIDE) in the treatment of Ewing Tumors in the EURO-

E.W.I.N.G. 99 clinical trial.

Background. The EURO-E.W.I.N.G. 99 protocol prescribes six courses of vincristine,

ifosfamide, doxorubicin and etoposide (VIDE) as intensive induction chemotherapy for

Ewing tumors (ET). Granulocyte-colony stimulating factor (G-CSF) is recommended.

Adverse reactions (AR) were evaluated; quality assurance of data collection reviewed.

Procedure. Safety data from 4746 courses of VIDE in 851 patients less than 50 years with

ET were collected using a checklist and evaluated using descriptive statistics with sub-

groups including gender, age and tumor volume, analyzed by Wilcoxon two sample test

and Kruskal-Wallis analysis of variance.

Results. Myelosuppression and infections were the major AR but with appropriate

supportive therapy targeted dose intensity was maintained. Five VIDE-related deaths with 3

due to sepsis were reported. Renal and cardiac toxicity were reflected by GFR

<39 ml/mn/1.73m2 in 0.1%, tubular phosphate reabsorption ≤0.80 in 1.9% and left

ventricular shortening fracture <28% in 2.5% VIDE courses. Statistically significant gender

associated AR concerning hemoglobin and platelets were observed with females > males as

were age associated AR concerning hemoglobin, WBC, platelets, stomatitis and vomiting

with AR decreasing with age i.e. children > adolescents > adults. No association of AR to

tumor volume was found. In VIDE courses with and without G-CSF, neutropenia-related

fever in 60.8% and 65.8% and infection in 54.7% and 61.0% courses respectively were

recorded.

Conclusions. AR under VIDE remained within the expected range. Age and gender but not

tumor volume influence some AR. G-CSF scarcely influenced neutropenia-related fever

and infection. Solicited safety collection with checklists adequately reflects the burden per

course.

Key words: Ewing tumors; vincristine; ifosfamide; doxorubicin; etoposide; adverse
reaction
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INTRODUCTION

Treatment of Ewing tumors (ET) comprising chemotherapy with vinca alkaloids,

anthracyclines, oxazaphosphorines and epipodophyllotoxins and local treatment with

surgery and/or radiotherapy has improved survival from 10% in the late 1960s [1] to

between 50% and 65% today [2;3]. Vincristine (V) and cyclophosphamide were introduced

in the 1970’s, the value of doxorubicin (D) established in the 1980’s [4-8]. The efficacy of

ifosfamide (I) was observed in the 1980’s but later regimens which recognized the

synergistic effect of ifosfamide (I) with etoposide (E) seem more promising [9-12],

although no significant benefits in high risk and metastatic ET was observed [13-15].

Investigations of VIDE for induction at maximum tolerated dosage within the shortest

possible intervals are ongoing in the EURO-E.W.I.N.G 99 clinical trial with stratification

into risk groups depending on prognostic factors such as site of metastases and size of

tumor, VIDE induction, local therapy (surgery or if tumor is not amenable to surgery then

radiotherapy), randomization of groups, again stratified depending on histological response

to VIDE, for consolidation therapy with either VAI (vincristine actinomycin and

ifosfamide), VAC (vincristine actinomycin and cyclophosphamide) or high-dose

chemotherapy (busulphan and melphalan in combination) (Fig. 1) [16-18].

This extremely intensive induction for all stratification groups using VIDE warrants

continual monitoring of toxicities or rather adverse reactions. Data from a feasibility study

with VIDE have reported substantial but acceptable toxicity [19].

An adverse reaction (AR) synonym with toxicity is defined as an unintended response to an

investigational medicinal product (IMP) which is judged by the investigator as having a

reasonable suspected causal relationship to an IMP (here VIDE), expected AR are those

labeled in the Summary of Product Characters (SmPC) of each agent [20].

Here adverse reactions (AR) per VIDE course and quality assurance of safety data

collection are reviewed.
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Fig 1. Chemotherapy schedule for patients with Ewing Tumors in EURO-E.W.I.N.G. 99 Clinical Trial

1. Stratification All patients
6 courses

2. Stratification &
Randomization

Treatment of
Randomized groups

VAI x1 + VAC x 7R1
OP, good response (gr)
- if early RAD mandatory
< 200ml + RAD
< 200ml + RAD+OP (gr) VAI x1 + VAI x 7

VAI x 1 + VAI x 7

R1 and R2
Localized Tumor

< 200ml
≥200ml

Lung Metastases

VIDE
x 6 R2

OP, poor response (pr)
- if early RAD mandatory
≥200ml + RAD +/- OP
< 200ml + RAD+OP (pr)

- lung metastases
VAI x 1 + Bu-Mel

R3
Metastases to

- Bone
- Bone marrow

- Multifocal

VIDE
x 6

R3 (not randomized)
VAI x1 + High Dose Chemotherapy

RAD radiotherapy; VIDE: vincristine, ifosfamide, doxorubicin, etoposide; VAI: vincristine, actinomycin, ifosfamide
VAC: vincristine, actinomycin, cyclophophamide; Bu-Mel : Busulfan / Melphalan

MATERIAL AND METHODS

The current EURO-E.W.I.N.G 99 trial was organized in compliance with the Declaration of

Helsinki (21) by 5 international pediatric oncology research groups in 195 institutions, with

approval of concerned ethics committees and patient’s written informed consent obtained

before registration.

Induction therapy consists of six courses of VIDE at 21 day intervals or on hematological

recovery, which was considered acceptable within 28 days. Mesna was administered to

prevent urothelial toxicity [10].
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TABLE 1. Induction Therapy in EURO-E.W.I.N.G 99 Clinical Trial

Induction
Therapy

Vincristine (V) Ifosfamide (I)* Doxorubicin (D) Etoposide (E)

Dosage
Administration
Duration in days

1.5 mg/m2/d
i.v. push

day 1

3.0 g/m2/d
i.v. infusion over 1-3 h

day 1, day 2, day 3

20 mg/m2 /d
i.v. infusion over 4 h
day 1, day 2, day 3

150 mg/m2/d
i.v. infusion over 1 h
day 1, day 2, day 3

Dose per Course 1.5mg/m2

(max single dose 2mg)
9g/m2 60 mg/m2 450 mg/m2

Cumulative Dose
(after 6 courses)

9mg/m2 54 g/m2 360 mg/m2 2700 mg/m2

*Mesna
prophylaxis

1.0 g/m2 as i.v. push I h prior to ifosfamide on day 1
3.0 g/m2/d as i.v. infusion over 24 hours on day 1, day 2, day 3
In addition patients received sufficient hydration (≈2-3l/m2/d).

G-CSF support Recommended but not mandatory e.g. 5µg/kg/d once daily s.c.

Granulocyte-colony stimulating factor (G-CSF) is recommended by the protocol (but is not

mandatory) to reduce neutropenia-related clinical sequelae and is to be given at the

discretion of the treating physician according to institutional guidelines and adopted

indications e.g. If an episode of febrile neutropenia requiring hospitalization is experienced,

VIDE courses to be administered with G-CSF 5 µg/kg, given for 10 days starting 24 hours

after completion of chemotherapy. In addition patients considered at risk of requiring stem

cell harvest for a bone marrow transplant are administered G-CSF 10µg/kg/d (250-

300µg/m2BSA/d) s.c. or i.v. from 24 hours after the last dose of chemotherapy until

completion of harvest, which is started 8-14 days after first day of VIDE course 3 and 4.

Investigations to monitor VIDE toxicity were performed at day 10-12 to assess in particular

nadir hematological toxicity and on day 20-22 to assess hematological toxicity and renal

function before next treatment course. (Table II)
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TABLE II: Basic Plan of Investigations to Monitor Toxicity of VIDE Courses

Days Investigations

Baseline  Full blood count , urea & electrolytes, calcium, magnesium, phosphate, bicarbonate

 Liver function tests including alkaline phosphate and lactate dehydrogenase

 Serum/plasma creatinine, glomerular filtration rate (GFR of more than 60 mL/min/1.73 m2.)

 ECG, echocardiography (ECHO) or a multigated radionucleotide angiography scan (MUGA) for
resting left ventricular ejection fraction (LVEF)

 Lung function tests (to be repeated prior to Bu-Mel)

Day 10-12 of
VIDE course 1-6

 Full blood count , urea & electrolytes, calcium, magnesium, phosphate, bicarbonate

Day 20-22 of
VIDE course 1-6

 Full blood count, urea & electrolytes, calcium, magnesium, phosphate, bicarbonate, alkaline phosphate,
bilirubin, liver enzymes

 GFR (calculated Creatinine clearance (Ccrea) or isotopic)

 Fractional phophate reabsoption (Tp/Ccrea = Renal tubular threshhold for phophate (Tmp/GFR)

Day 20-22 of
VIDE course 4-6

 Cardiac Monitoring (ECHO/MUGA, ECG)

In case of toxicity, in order to minimize risk of life-threatening complications,

modifications were recommended by the protocol, by persistent bone marrow toxicity, G-

CSF is preferable to VIDE dose reduction and reductions in etoposide including omitting

completely is preferred to reducing doses of the other three drugs. (Table III)

The interval between VIDE courses, dose deviations, supportive therapy (G-CSF),

incidence of AR per course, comparison between males and females and between age

groups (0-11, 12-18 and 19-50 years) were reviewed. AR were collected by means of a

checklist selected from the Cancer Therapy Evaluation Program (CTEP) Common Toxicity

Criteria (CTC), Version 2.0 [22] and graded 0-4 for severity and include hemoglobin levels,

white blood cell, granulocyte and platelet counts, fever, infection, stomatitis, vomiting,

diarrhea, skin AR (from erythema to exfoliate dermatitis), creatinine levels, proteinuria,

hematuria, glomerular filtration rate (GFR), tubular phosphate reabsorption, bilirubin,

SGOT/SGPT, left ventricular ejection fraction (LV-EF), LV-shortening fracture (LV-SF),

central neurotoxicity (seizures, somnolence, agitation, hallucinations, coma) and peripheral

neurological AR (paraesthesia, weakness, deficits in motor function, paralysis). A free text

area was available to document other adverse reactions (AR). In addition, information on

weight changes and deaths were recorded on the case report form.
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TABLE III: Adverse Reactions and Modifications Recommended by the Protocol

Adverse Reaction (Toxicity) Modifications for Adverse Reaction (Toxicity)

WBC ≤2.0 * 109/l on day 21
ANC ≤1.0 * 109/l on day 21
Platelets ≤80* 109/l on day 21

Delay VIDE course until hematological recovery.
If hematological recovery > 6 days, G-CSF recommended,
on persistance reduce etoposide by 20%

Neutropenic sepsis

Gastrointestinal toxicity grade 3 or 4

G-CSF recommended, 5µg/kg/d once daily s.c. injection given for 10 days
starting 24 hours after completion of chemotherapy

if persist reduce etoposide by 20%. Further episodes of toxicity should result in
reductions in etoposide by an additional 20% and if necessary etoposide omitted
completely rather than reducing doses of the other three drugs (IDE).

GFR < 60 ml/min/1.73m2 Reduce etoposide by 30%

GFR = 40-59 ml/min/1.73m2
Tp/C crea = 0.80-0.99 mmol/l

GFR ≤40 ml/min/1.73m2
Tp/C crea ≤0.80-0.99 mmol/l

HCO3 = 14.0-16.9 mmol/l
HCO3 ≤14.0 mmol/l

Reduce ifosfamide by 30%

Use cyclophosphamide instead 1500 mg/m2/d,

Re-check to rule out infection. If persist reduce ifosfamide by 30%
HCO3 ≤14.0 mmol/l

Peripheral Neurotoxicity grade 3 or 4 If intolerable discontinue vincristine without replacement

Central Neurotoxicity grade 3 or 4 Consider to avoid further ifosfamide and
substitute cyclophosphamide 1500 mg/m2 BSA

Fractional shortening (FS) <29%
Left ventricular ejection fraction <40%

Decrease by an absolute value of
≥10 percentiles from previous test

Chemotherapy should be delayed for 7 days and echocardiography repeated.
If FS has recovered to 29% or greater then proceed to next course.

If FS remains below 20% then omit doxorubicin
and substitute Actinomycin 1.5 mg/m2 .

Statistical Analysis

Safety data per course was analysed using descriptive statistics. In calculating percentages

missing data was excluded from the denominator. For each patient and each type of adverse

reaction, the number of VIDE course with a severe (grade 3 or 4) reaction recorded was

calculated. The proportion of patients who have either 0 courses, 1-2 courses or 3-6 courses

with a recorded severe adverse reaction (grade 3-4) is calculated. Differences between the

groups (gender, age, tumour volume) in terms of number of cycles with severe adverse

reactions are tested using Wilcoxon two sample test and Kruskal-Wallis analysis of

variance respectively.

RESULTS

Patient Characteristics

At the time of the analysis 1079 patients, 641 males and 438 females were registered. At

diagnosis 613 patients had no metastases, 317 with metastases. Safety data was evaluated
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from 851 of these patients with 510 males and 341 females. All six VIDE courses were

documented in 720 patients and some in 131 patients, who were either still on treatment or

discontinued due to toxicity or death, with no documentation at time of evaluation in 228

patients. This allowed for a total of 4746 VIDE courses from 851 patients to be evaluated

for patient burden per course with 1490 courses administered to 272 patients aged 0-11

years, 2025 courses to 355 patients aged 12-18 years, 827 courses to 148 patients aged 19-

29 years and 404 courses to 76 patients aged 30-50 years.

Deaths under VIDE

During 4746 VIDE courses given to 851 patients, 9 deaths occurred. Four were due to

disease progression and five VIDE treatment-related with 1 after course 1 (cause

unknown), 2 after course 4 (2 sepsis), and 2 after course 5 (1 sepsis, 1 cause unknown).

Treatment Interval and Dose Modifications

The median time in days between each of the six VIDE courses was 21.9, 22.6, 22.6, 23.7

and 23.8 days respectively with deviations from the protocol permitted interval of over 21-

28 days in 1.8%, 3.0%, 5.3%, 9.4% and 12% courses respectively.

From 4746 VIDE courses, dose modifications were recorded in 21.7% with a tendency to

increase from VIDE course 1 to 6 with 5,5%, 11,7%, 19,2%, 26,5%, 32,9%, 38,5%

modifications respectively. Dose modifications ≥20% were documented for vincristine

3.5%, ifosfamide 4.6%, doxorubicin 3.9% and etoposide 12.9%. Reasons for reduction

were mainly due to infection and hematological AR resulting mainly in reduction of

etoposide.

Adverse Reactions

AR obtained from the checklist are listed in Table IV. The majority of gastrointestinal,

skin, renal, cardiac and neurological AR were CTC grade 1 and 2. Renal and cardiac

toxicity grade 3 and 4 was reflected by GFR <39 ml/mn/1.73m2 in 0.1%, tubular phosphate

reabsorption ≤0.80 in 1.9% and LV-SF <28% in 2.5% VIDE courses The need to replace

ifosfamide by cyclophosphamide reflecting renal toxicity was in 0.8% courses.
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TABLE IV: Adverse Reactions CTC Grade 1 to 4 Occurring per Course of VIDE

Adverse Reactions (AR)
in 4746 VIDE courses Grade 0

N (%)
Grade 1 Grade 2 Grade 3 Grade 4

Missing
Values

Hemoglobulin 150 (3.3) 307 (6.8) 1486 (32.8) 1839 (40.6) 742 (16.4) 222

WBC 178 (3.9) 89 (2.0) 167 (3.7) 338 (7.5) 3762 (83.0) 212

Granulocytes 261 (6.5) 61 (1.5) 95 (2.4) 164 (4.1) 3438 (85.5) 727

Platelets 805 (17.8) 392 (8.7) 539 (11.9) 1024 (22.7) 1753 (38.8) 232

Infection 1920 (42.6) 346 (7.7) 1821 (40.4) 395 (8.8) 26 (0.6) 238

after VIDE 1 (847 courses)
after VIDE 2 (831 courses)

after VIDE 3 (807 courses)
after VIDE 4 (784 courses)
after VIDE 5 (757 courses)
after VIDE 6 (720 courses)

224 (27.8)
335 (42.6)

359 (46.4)
326 (43.6)
347 (48.1)
329 (48.8)

57 (7.1)
72 (9.1)

53 (6.9)
56 (7.5)
60 (8.3)
48 (7.1)

413 (51.3)
319 (40.5)

299 (38.7)
304 (40.7)
248 (34.3)
238 (35.3)

100 (12.4)
59 (7.5)

59 (7.6)
56 (7.5)
62 (8.6)
59 (8.8)

11 (1.4)
2 (0.3)

3 (0.4)
5 (0.7)
5 (0.7)
0 (0.0)

42
44

34
37
35
46

Fever 1624 (37.0) 518 (11.8) 2145 (48.9) 93 (2.1) 10 (0.2) 356

Stomatitis 2514 (56.0) 652 (14.5) 781 (17.4) 398 (8.9) 141 (3.1) 260

Vomiting 2385 (53.3) 766 (17.1) 1113 (24.9) 163 (3.6) 46 (1.0) 273

Diarrhoea 3916 (87.6) 346 (7.7) 156 (3.5) 43 (1.0) 11 (0.2) 274

Creatinine 4213 (96.3) 147 (3.4) 12 (0.3) 4 (0.1) 0 (0.0) 370

Proteinuria 3147 (94.8) 150 (4.5) 18 (0.5) 4 (0.1) 0 (0.0) 1427

Hematuria 3312 (91.8) 241 (6.7) 45 (1.2) 9 (0.2) 1 (0.0) 1138

GFR* 2838 (93.3) 170 (5.6) 29 (1.0) 4 (0.1) 1 (0.0) 1704

TPR** 1245 (89.2) 11 (1.1) 108 (7.7) 24 (1.7) 3 (0.2) 3351

Central neurotoxicity 4261 (95.8) 102 (2.3) 61 (1.4) 18 (0.4) 4 (0.1) 300

Periph. neurotoxicity 4003 (90.1) 347 (7.8) 75 (1.7) 12 (0.3) 4 (0.1) 305

Cardiac Function 3154 (93.8) 172 (5.1) 26 (0.8) 10 (0.3) 0 (0.0) 1384

LV-SF*** 2238 (89.2) 125 (5.0) 84 (3.3) 52 (2.1) 10 (0.4) 2237

Bilirubin 3663 (94.1) 30 (0.8) 128 (3.3) 61 (1.6) 12 (0.3) 852

SGOT/SGPT 2866 (68.7) 849 (20.4) 325 (7.8) 123 (2.9) 7 (0.2) 576

Skin changes 4015 (90.7) 230 (5.2) 151 (3.4) 29 (0.7) 3 (0.1) 318

GFR-glomerular filtration rate; TPR - tubular phosphate reabsorption;
LV-EF – left ventricle ejection fraction; LV-SF – left ventricle shortening fracture
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Association of Adverse Reaction with Age, Gender and Tumor Volume

Statistically significant differences were observed between females and males (Table V)

and between different age groups in the development of some (Table VI) but not all adverse

reactions. There is evidence of an association between gender and severe adverse reactions

concerning hemoglobin and platelets and this remains statistically significant after adjusting

for multiple testing, with a greater incidence in females compared to males.

Similarly with age there is evidence of an association of severe adverse reactions (0-11 >

11-19 > 19-50 years) concerning hemoglobin, WBC, platelets, stomatitis and vomiting,

which remains statistically significant even after adjusting for multiple testing. In general

the level of serious adverse reactions decreases with age. (Table VI). The data gave no

evidence of an association between adverse reactions and tumor volume.

TABLE V. Severe Adverse Reaction (Grade 3/4) by Gender

No. categorized as severe (grade 3/4)
N (%)510 males, 2871 courses

341 females, 1875 courses
0 courses 1-2 courses 3-6 courses

p-value from
Wilcoxon Test

Male 69 (13.8) 156 (31.3) 274 (54.9)Hemoglobin

Female 23 (6.9) 77 (23.1) 233 (70.0)

<0.0001

Male 13 (2.6) 39 (7.8) 448 (89.6)WBC

Female 4 (1.2) 31 (9.2) 302 (89.6)

0.12

Male 86 (17.3) 117 (23.5) 295 (59.2)Platelets

Female 30 (8.9) 64 (19.1) 242 (72.0)

<0.0001

Male 352 (70.3) 132 (26.4) 17 (3.4)Infection

Female 219 (65.2) 96 (28.6) 21 (6.3)

0.10

Male 454 (91.5) 40 (8.1) 2 (0.4)Fever

Female 295 (88.9) 34 (10.2) 3 (0.9)

0.18

Male 337 (67.3) 114 (22.8) 50 (10.0)Stomatitis

Female 213 (64.0) 94 (28.2) 26 (7.8)

0.47

Male 426 (85.5) 61 (12.3) 11 (2.2)Vomiting

Female 269 (81.8) 52 (15.8) 8 (2.4)

0.14

Male 473 (95.0) 24 (4.8) 1 (0.2)Diarrhoea

Female 310 (94.2) 19 (5.8) 0 (0)

0.65
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TABLE VI. Severe Adverse Reaction (Grade 3/4) by Age Groups (0-11, 12-18, 19-50 years)

VIDE courses
1490 in 0-11 yrs (272 patients)
2025 in 12-18 yrs (355 patients)
1231 in 19-50 yrs (224 patients)

No. categorized as severe
(grade 3/4)

N (%)

p-value from
Kruskal-Wallis

Test
Age in yrs 0 courses 1-2 courses 3-6 courses

0-11 15 (5.7) 61 (23.1) 188 (71.2)

12-18 31 (8.9) 94 (26.9) 225 (64.3)

Hemoglobin

19-50 46 (21.1) 78 (35.8) 94 (43.1)

<0.0001

0-11 5 (1.9) 21 (7.9) 241 (90.3)

12-18 5 (1.4) 18 (5.1) 327 (93.4)

WBC

19-50 7 (3.2) 31 (14.1) 182 (82.7)

<0.0001

0-11 33 (12.5) 49 (18.5) 183 (69.1)

12-18 33 (9.5) 69 (19.8) 247 (70.8)

Platelets

19-50 50 (22.7) 63 (28.6) 107 (48.6)

<0.0001

0-11 170 (63.4) 82 (30.7) 15 (5.6)

12-18 253 (72.1) 82 (23.4) 16 (4.6)

Infection

19-50 148 (67.6) 64 (29.2) 7 (3.2)

0.06

0-11 232 (87.2) 30 (11.3) 4 (1.5)

12-18 317 (91.9) 27 (7.8) 1 ( 0.3)

Fever

19-50 200 (92.2) 17 (7.8) 0 (0)

0.08

0-11 158 (59.2) 82 (30.7) 27 (10.1)

12-18 221 (63.3) 89 (25.5) 39 (11.2)

Stomatitis

19-50 171 (78.4) 37 (17.0) 10 (4.6)

<0.0001

0-11 219 (82.3) 41 (15.4) 6 (2.3)

12-18 279 (81.3) 52 (15.2) 12 (3.5)

Vomiting

19-50 197 (90.4) 20 (9.2) 1 (0.5)

0.009

0-11 251 (94.0) 16 (6.0) 0 (0)

12-18 328 (95.4) 15 (4.4) 1 (0.3)

Diarrhoea

19-50 204 (94.4) 12 (5.6) 0 (0)

0.75

Weight Loss

Weight loss between VIDE course 1 and 6 of < 5% was reported in 248 (37%), 5-<10% in

124 (18%), 10-<20% in 99 (15%) and >=20% in 19 (3%) courses and weight gain in 184

(27.3%) courses. The median weight loss of patients with weight loss 5% or more as a

percentage from course to course was from VIDE 1-2 in 189 patients 8.0% (range 5.0%-

21.7%), from VIDE 2-3 in 90 patients 7.5% (range 5.0%-26.0%), from VIDE 3-4 in 61

patients 6.7 % (range 5.0%-21.9%), from VIDE 4-5 in 66 patients 6.7% (range 5.0%-

16.4%), from VIDE 5-6 in 46 patients 6.7% (range 5.0-35.1) with overall median weight

loss of 5% or more from VIDE 1-6 in 242 patients of 9.7 % (range 5.1%-36.2%).
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Other Adverse Reactions

The “free text” area for “other” AR listed allergic reactions in 2 patients (1 etoposide, 1

ifosfamide) and single cases of expected AR which were all labeled in the Product

Information of VIDE including rare cases of pancreatitis (ifosfamide), ileus and

brochospasm (vincristine, etoposide). There was no documentation of an unexpected AR.

Supportive Therapy

From 4746 VIDE courses 72.8% (3196) were administered G-CSF: after VIDE 1 (55.1%),

2 (69.5%), 3 (80.9%), 4 (78.8%), 5 (75.9%) and 6 (72.8%). This data includes G-CSF given

for stem cells harvest usually after VIDE courses 3 and 4. In VIDE courses with and

without G-CSF, neutropenia-related fever in 60.8% and 65.8% and infection in 54.7% and

61.0% courses respectively were recorded (Table VII).

TABLE VII. Fever and Infection in VIDE Courses With and Without G-CSF

VIDE courses N (%) Grade 0 Grade 1 Grade 2 Grade 3 Grade 4

Fever with -GSF in 3196 courses 1172 (39.1) 354 (11.8) 1398 (46.7) 63 (2.1) 7 (0.2)

Fever without G-CSF in 1195 courses 369 (34.3) 152 (14.1) 538 (50.0) 17 (1.6) 1 (0.1)

Infection with G-CSF in 3196 course 1390 (45.3) 245 (8.0) 1161 (37.8) 259 (8.4) 15 (0.5)

Infection without G-CSF in 1195 courses 436 (39.0) 85 (7.6) 480 (42.9) 106 (9.5) 11 (1.0)

CONCLUSIONS AND DISCUSSION

Acute AR under VIDE, with low mortality rates, remained within the lower range, with

clinically significant renal or cardiac adverse reactions in less than 2.5% of VIDE courses.

Pharmacovigilance will continue, to identify unexpected events or late effects. With

adequate prophylaxis and therapy, AR under intensive VIDE therapy are tolerable and

targeted dose intensity can generally be maintained, despite increasing burden of treatment

from course to course. The majority of AR under VIDE were myelosuppression, fever and

infection. The increase in infection following VIDE course 1 could be due to the poor

general condition of the patient on presenting with disease. There was little difference

(approximately 5%) in the incidence of fever and infection in VIDE courses with and

without G-CSF. The efficacy of G-CSF which is thought to limit neutropenic associated
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complications is still under discussion [23] and further randomized clinical trials are

required. A statistically significant association of AR for hemoglobin and platelets between

genders with females > males was observed. A gender difference in pharmacokinetics has

been described in the literature for doxorubicin, males have significantly higher

doxorubicin clearance than females and lower clearance may play a role in the development

of AR [24].

A statistically significant association of AR concerning hemoglobin, WBC, platelets,

stomatitis and vomiting to age groups, with AR decreasing with increasing age i.e. children

> adolescents > adults was observed, supporting the statement that childhood is in itself a

risk factor for the development of AR due to the influence of growth and development on

drug metabolism and clearance [25]. The anticipated increased toxicity of adults included

in this pediatric trial where dosage is based on BSA (m2) was not confirmed and favors

adult participation in "pediatric" type trials in view of risk. Risk-benefit is being monitored

by the independent Data Monitoring Committee and appropriateness of adult dosage

concerning efficacy will be a subject of the final clinical trial report.

Data collected using checklists compiled from CTEP-CTC lists graded for severity

adequately reflect the burden to the patient per course and with immediate reporting of

suspected unexpected SAR to a central Safety Desk for assessment, patient’s immediate

safety is assured. However checklists for AR alone could lead to unexpected, rare AE and

possible interactions being overlooked. The EU Clinical Trial Directive 2001/20/EC on

Good Clinical Practice and related guidances have led to improved quality assurance of

current practices and an awareness of the need to harmonize procedures [26-29]. Ideally all

AE with and without a causal relationship should in future be documented, graded for

severity by NCI Common Terminology Criteria for AE (CTCAE v. 3.0) and coded

according to Medical Dictionary for Regulatory Activities (MedDRA). When treatments

are cyclical, it is more informative to analyze results per course rather than per patient [30].

Although the importance of collecting adverse events is evident, particularly as a basis for

meta-analysis of scarce data for risk benefit assessment of a wide range of chemotherapy,

this is time consuming and support for busy clinicians must be found. An interesting

approach has been taken in quality of life (QOL) assessments in some institutions using

electronic touch-screen Quality-of-Life-Recorders (QL-Recorder) to facilitate and
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harmonize QOL documentation [31]. This concept could be modified to function as an

important pharmacovigilance tool for busy physicians.
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