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Abstract-We performed a meta-analysis of 38 articles containing 66 treatment groups and 
3443 patients in order to evaluate prognostic factors in advanced epithelial ovarian cancer. To 
evaluate overall sumical Le’e designed a method to summarize the overall surr,izNal curre into one 
single Jig figure: the log (relative risk) (LRR). Th zs is the J;rst meta-analysis using overall .surrir,al 
(measured with the LRR) as an objective. 

b+‘e found that the main prognostic factors predicting an improved suraival (measured with the 
LRR) are: chemotherapy including cisplatin as initial treatment, a residual tumour mass of 1eJs 
than 2 cm prior to therapy, FIG0 stage II/III and a good performance status. In a multir’ariate 
model, the use of cisplatin and the residual tumour relere found to be the only factors of prognostic 
relevance. No relation between median survival and the overall clinical response rate of all patient., 
entered in the denominator, could be demonstrated. Undiffentiated tumours and patient., treated 
with cisplatin regimens had higher response rates to treatment but younger patients and those Sth 
endometrioid histolog>b Ejere less likeb to respond. A surgical complete remission Lc’as encountered 
more frequently among studies that included a high number of patients with small tumour masses 
prior to treatment. 

Trials using cisplatin included more patients with small tumour nodules in their patient material 
compared to studies not using this drug. The data illustrate the danger of comparing studies with 
each other. In the trials with a high percentage of patients with small tumour residuals in the J tu& 
population more toxic deaths ulere seen. This probably’ rppects the fact that thpll had receir,ed more 
intensive treatment. 

The LRR correlated strongb with the median survival, response and the percentage ofsul;@cal 
complete remissions. Bb concluded that the introduction of the LRR can be a meaningful addition to 
the ez)aluation qfthe in/luence ofprognosticfactors on overall survival. 

INTRODUCTION 
AFTER the introduction of cispatin in combination 
regimens for the treatment of ovarian cancer the 
results of treatment of the advanced stages of this 
disease have been improved [ 1, 21. The outcome of 
treatment is not only determined by the treatment 
itself, but also by a number ofother variables. Many 
investigators have emphasized the importance of 
recognition of these factors for treatment planning 
and stratification in clinial trials [3-g]. We searched 
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for prognostic factors in ovarian cancer by combin- 
ing the results ofprevious reports, a type of research 
called meta-analysis [9, lo]. Studies in ovarian 
cancer use the response rate, median survival, the 
rate of complete remissions at second-look surgery, 
and overall survival as main ol$ectivcs. For these 
reasons WC performed a meta-analysis of clinical 
trials in previously untreated advanced ovarian 
cancer, looking for prognostic factors that correlate 
with all these parameters. Another study objective 
was to test a new parameter determined by overall 
survival: the log (relative risk) (LRR). This par- 
amrtcr makes it possible to reduce the whole sur- 
vival curve to one single figure. This appears more 
accurate than the use ofa 5 year survival rate which 
is only a single point in the entire survival curve4 
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MATERIALS AND METHODS 

Selection of papers 
Papers for analysis were selected from journals in 

the English language literature. Only studies which 
met the following criteria were included: 

All studies reported on: 

(1) 

(2) 

(3) 

(4) 

(5) 

patients with FIG0 stage IIb, III and IV 
epithelial ovarian carcinoma, 
prospectively treated patients entered in a phase 
III study, 
patients without previous hormonal or chemo- 
therapy at entry, 
no more than 10% of patients treated with 
previous radiotherapy, 
a registered median survival or a survival curve 
in the final publication. 

Only full papers were used, abstracts were excluded. 
No articles were excluded because of the final results 
published. All articles were selected and reviewed 
by two investigators. 

Statistical methods 
Correlations between the prognostic factors were 

calculated with the Pearson correlation matrix. In 
our statistical analysis we used percentages of the 
total number of patients entered in each treatment 
arm, not the absolute patient number. In this way 
we used a model for the variability between studies. 
A multiple regression model was used to find rele- 

vant prognostic variables independent ofeach other. 
The median survival and LRR were taken as endpo- 
ints for the analysis. 

Log (relative risk) (LRR) 
Since median survival is a relatively short term 

figure we designed a method to use the complete 
survival curve compressed in one single number 
in our statistical analysis. We introduced the log 
(relative risk) (LRR) as such a long term survival 
figure. Computation of LRR is based on the assump- 
tion of proportional hazards that is also used in the 
Cox regression model. Proportional hazards are 
equivalent with parallel curves in the log (-log(sur- 
vival)) plot (survival expressed as a fraction, not as 
a percentage). In Fig. 1 all log (-log(surviva1)) 
curves of59 treatment groups evaluated are plotted. 
They are fairly parallel. Using these curves, an 
average curve is computed. For each regimen the 
mean distance between its log (-log(surviva1)) 
curve and the average curve is computed (see 
Fig. 2). This yields the LRR index for that given 
regimen. The translation to ordinary survival curves 
is given in Fig. 3. Notice the reverse order of the 
curves; the two lowest curves in Fig. 2 represent 
the two upper survival curves. F,(t) denotes the 
‘average’ survival curve. For an arbitrary regimen 
the ‘theoretical’ curve is given by F(t) = Fx(t)RR, 
where RR = eLRR. 
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Fig. 1. The log (-log (survival)) CUES of 59 treatment groups. Euery curve represents a transformed survival curue by meam of 

theformula: log (-Logs) 
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Fig. 2. Calculation of the log (relative risk) ‘LRR’for tzo log (-log(surz~irn1)) CUIILI. The mean distance betu’een the ‘acerage’ 
curve and the log (-log(survioal)) curw presents the mean I-RR. The example cuwet are chosen as re,bre.\entatices of better and 
worse survival cuwes. Curve 1: auerage log (-log(surciaa1)) curue of all regimens. Curr,e 2: obJerr)ed log (-log(surviual)) cuwe oJ. 
CAP regimen 1141. Curze 3: theoretical 10~ (-log(surz~iua1)) cuwe as calculatedfkmz the mean LRR. Cuwe 4: obJerz:ed log 
(-log(suruiua1)) curoe of a cyclophosphamide monotheraky regimen [16]. Curce 5: theoretical log ( -log(sur~iwl)) curce ns 

calculatedfrom the mean LRR. 
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Fig. 3. The transformation to ordinq survival curt)eS of the curz#eS in Fig. 2. Cuwe 1: at’erage suwiwl cuwe of all regzmen.c. 
Cume 2: obseroed suruical curve of a CAP regimen [ 141. Curse 3: theoreticnl rurciral curce 0~ calculated from the meon LRR. 
Curve 4: obsemed suniual curue of a qclophosphamide monotherafir regimen 1161. C‘uwe 5: the theoreticnl tun~ical cue a.5 

calculotedfrom the mean I.RR. 
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In Table 1 an example calculation is given for the 
LRR ofa survival curve. The survival percentages of 
the average curve are given in the second column. 
While the survival percentages of the example curve 
are in the fourth column. By subtracting the log 
(-log(surviva1)) values and calculating the average 
this yields the LRR for the example curve. A more 
negative LRR correlates with a better overall sur- 
vival. The LRR of the example curve is -0.52. 

Registration offactors analysed 
In each study we registered the drugs that were 

used in combination or alone. The agents are sum- 
marized at the end of Table 2. 

Where articles used the Broders grading system 
we registered a Broders grade 1 as a well differen- 
tiated tumour; Broders grade 2 as moderately dif- 
ferentiated and Broders grade 3 and 4 as poorly 
differentiated. The histological type was divided 
between serous, mutinous, endometrioid, clear cell, 
undifferentiated, unclassified and missing. 

In evaluating residual tumour prior to chemo- 
therapy we divided the patients in two groups: 
patients with residual tumour of more or less than 
2 cm in cross section. 

Performance status was only registered in 19 
treatment arms. When data were presented accord- 
ing to the Karnofsky scale we translated them to 
the scale used by the Eastern Cooperative Oncology 
Group (ECOG): Patients with a Karnofsky index 
of 100 (able to carry out all normal activity without 
restriction) were classified as 0; patients with a 
Karnofsky index of 90 or 80 (restricted in physically 
strenuous activity but ambulatory and able to carry 
out light work) as 1; those with a Karnofsky index 
of 70 or 60 (ambulatory and capable of all self-care 
but unable to carry out any work, up and about 
more than 50% of waking hours) as 2. Patients with 
a Karnofsky index of less than 60 (capable of only 

limited self-care, confined to bed or chair for more 
than 50% of waking hours) were classified as 3. 

Countries in which the trials took place were 
divided in two groups: ( 1) North America; (2) 
Europe and others. 

FIG0 stage registration was divided into two 
groups as well: stage IIb and III versus stage IV. 

Toxicity was defined as the presence of chemo- 
therapy related deaths. Evaluation of toxicity by 
means of the ECOG scale was impossible because 
of the inconsistency of presented data. 

We measured survival rates at intervals of 6 
months from the survival curve published in the 
article. The influence of salvage treatment was not 
taken into account. 

Definitions of tumour response 
A complete clinical remission was defined as 

complete regression of all clinically detectable 
tumour, determined by two observations not less 
than 4 weeks apart. A partial remission was defined 
as a decrease of more than 50% in measurable 
lesions with or without a complete regression of 
malignant effusions. A complete surgical remission 
was defined as an absence of gross detectable 
tumour and washings, and multiple biopsy speci- 
mens were negative for tumour. Overall response 
includes complete and partial response determined 
clinically or after surgicopathological restaging. 
Overall response rate (all patients entered) means 
that in the denominator the total number ofpatients 
eligible for study was used. Overall response rate 
(all patients evaluated) is a response rate calculated 
from a denominator including the total number of 
patients evaluable for response. 

RESULTS 
The distribution of patient characteristics in the 

publications analysed are summarized as mean 

Table 1. Calculation of LRR by means of an example survival curve. The LRR for the example curve is found by subtracting the log 
(-log(surviva1)) values of the example and average curve and calculating the average. The LRR in this exam/de (the mean of the values in 

the last column) is -0.52 

Time period 
after start 
chemotherapy 

Average survival curve 
Survival Log 

rate (-log(survival)) 

Example survival curve 
Survival Log 

rate (- log(survival)) 

Difference 
of the average 

and example curve 

6 months 
12 months 
18 months 
24 months 
30 months 
36 months 
42 months 
48 months 
54 months 
60 months 

88% -2.05 
70% -1.01 
50% -0.36 
37% -0.00 
30% 0.19 
25% 0.33 
23% 0.39 
21% 0.44 
20% 0.47 
19% 0.52 

96% -3.20 -1.15 
80% -1.50 -0.49 
65% -0.84 -0.49 
47% -0.28 -0.28 
47% -0.28 -0.47 
42% -0.14 -0.47 
42% -0.14 -0.53 
33% 0.10 -0.33 



Meta-analysis of Ouarian Cancer 715 

Table 2. Patient characteristics and number of treatment arms included in the meta-analysis 

Factors 
analysed 

Mean Numhcr of 
perccntagc rrcatment groups 
of patients evaluated 

FIG0 
IIh/III 
I\ 

73 66 
27 66 

Histological type 
serous 
mutinous 
endometrioid 

clear cell 
undifferentiated 
unclassified 
missing 

Histological grade 
well differentiated 
moderately diferenriatrd 
poorly differentiated 

Residual turnour 
less than 2 cm 
mwre than 2 cm 
missin,? 

3 3 
62 

7 
7 
I 

13 
4 
6 

13 
30 
51 

27 
67 

6 

61 

Response to therapy 
Clinical 
(denominator: all patients registered) 
(denominator: evaluahle pts only) 
Complete surgical remission 

Performance status 
ECOG 0-l 
ECOG 2-1 

Chemotherapy regimens with: 
cisplatin 

Adriamycin@ 
ryclophosphamide intravenously 
cyclophosphamide orally 
hrxamethylmelaminc 
5-lluorouracil 
mrthotrexate 
melphalan 
chloramhucil 
C. pamun 
leucovorin 
treosulfan 

49 66 
37 G6 
20 26 

81 I’) 
19 19 

61 
61 

33 
26 
27 
I8 
I5 
9 
8 

I9 
3 
2 

3 

percentages in Table 2. The mean percentage fig- 
ures are based on the average ofthe patient numbers 
from the original articles. 

We analysed 38 articles [ 1, 1 l-471 with 66 treat- 
ment groups containing a total number of 3443 
patients. Histological type and grade were not regis- 
tered in six arms. Survival curves were registered in 
59 cases. Fifteen curves described a 60 month time 
period, two curves a time period of 54 months, eight 
curves 48 months, seven curves 42 months, 16 
curves 36 months, five curves 30 months, and six 
curves described a 24 month period. All studies 
provided a median survival. 

Relationship between survival and patient characterisics 
Correlations of median survival, overall survival 

(measured by the LRR) and patient characteristics 
are shown in Table 3. Using median survival as an 
end-point, we found a significant positive corre- 
lation between median survival and FIG0 stage, 
residual tumour less than 2 cm, regimens including 
cisplatin or doxorobicin, the complete remission 
rate and overall response. Out of the 26 treatment 
regimens using doxorubicin in the combination, 
19 used cisplatin simultaneously. The LRR was 
significantly correlated with FIG0 stage II/III, a 
good performance status, residual tumour less than 



716 E.E. Voest, J.C. van Houwelingen andJ.P. Neijt 

Table 3. Correlations bitween median survival, LLR, response and patient characteristics in a total of 38 articles 

Median Log 
survival (relativerisk) 

PCC P-value PCC P-value 

Overall Overall response Surgical complete 
response (evaluable remission rate 

(all patients) patients) 
PCC P-value PCC P-value PCC P-value 

FIG0 stage IIWIII 

Performance status 0, 1 

Mean age 

Histological type: 
serous 
mutinous 
endometrioid 
clear cell 
undifferentiated 

Histological grade: 
well digerentiated 
moderately differentiated 
poorly differentiated 

Residual tumour less than 2 cm 

Cisplatin containing regimens 

Doxorubicin containing 
regimens 

Surgical complete remission 
rate 

Overall response (all 
patients entered) 

Overall response (all 
patients evaluable) 

Median survival 

LRR 

0.35 (0.00) -0.35 (0.00) 

0.28 (0.13) -0.42 (0.05) 

-0.03 (0.81) NC 

0.12 (0.20) -0.18 (0.11) 
-0.12 (0.20) 0.23 (0.06) 

0.09 (0.25) -0.09 (0.27) 
0.03 (0.41) 0.08 (0.29) 
0.14 (0.16) 0.06 (0.33) 

-0.02 
0.06 

-0.01 

0.50 

0.54 

0.32 

0.46 (0.01) -0.45 (0.02) 

0.15 (0.12) -0.24 (0.03) ** 

0.25 

** 

-0.83 

(0.45) -0.14 (0.15) 
(0.33) 0.04 (0.38) 
(0.46) -0.01 (0.48) 

(0.00) -0.44 (0.00) 

(0.00) -0.52 (0.00) 

(0.01) -0.37 (0.00) 

(0.02) 

(0.00) 

-0.36 (0.00) 0.81 (0.00) 

-0.83 (0.00) 0.15 (0.12) 

** -2.24 (0.03) 

-0.29 (0.41) 

0. I9 (0.22) 

-0.39 (0.00) 

0.14 (0.15) 
-0.15 (0.14) 
-0.34 (0.00) 

0.06 (0.33) 
0.17 (0.11) 

-0.08 (0.26) 
-0.10 (0.22) 

0.20 (0.06) 

-0.16 (0.1 I) 

0.23 (0.03) 

0.15 (0.12) 

0.31 (0.06) 

0.04 (0.38) 

0.40 (0.04) 

NC 

-0.26 (0.43) 
-0.10 (0.23) 
-0.19 (0.08) 

0.08 (0.28) 
0.19 (0.09) 

-0.02 (0.44) 
-0. I I (0.20) 

0.14 (0.13) 

0.06 (0.31) 

0.43 (0.00) 

0.35 (0.00) 

0.26 (0.10) 

0.81 (0.00) 

** 

0.25 (0.02) 

-0.36 (0.00) 

0.09 (0.32) 

0.19 (0.13) 

-0.01 (0.96) 

-0.44 (0.02) 
-0.38 (0.44) 

0.28 (0.1 I) 
-0.02 (0.47) 

0.22 (0.16) 

-0.39 (0.04) 
0.15 (0.25) 

-0.28 (0.1 I) 

0.35 (0.04) 

0.30 (0.07) 

0.09 (0.33) 

** 

0.31 (0.06) 

0.26 (0.10) 

0.46 (0.01) 

-0.45 (0.02) 

Abbreviations used: PCC = Pearson correlation coelhcient; NC = not computed. 

2 cm, cisplatin or doxorubicin containing regimens, 
the surgical complete remission rate and overall 
response. Note that a negative correlation means 
an improved overall survival because of the way the 
LRR is defined. For other prognostic factors the 
correlation was less obvious. No correlations were 
found for histological type and grade. 

As a result of the multiple regression the use of 
cisplatin was found to be a factor that predicts 
independently of other variables a prolonged 
median survival (P = 0.011) and LRR 
(P = 0.005). A similar prolongation of survival was 
found in studies which had a large proportion of 
patients with small tumour masses in the patient 
material (P value with median survival as an objec- 
tive: 0.011, with the LRR as an objective: 0.04). 

Relationship between survival and response 
The median survival and overall survival (meas- 

ured by the LRR) was significantly prolonged in 
studies with a high complete surgical remission 

rate. This is shown by the significant correlations 
between the complete surgical response rate, 
median survival and LRR. 

Clinical overall response rate including all 
entered patients showed no correlation with median 
survival. However, there was a positive correlation 
between clinical response as a percentage of the 
number of evaluable patients and the median sur- 
vival. The LRR correlated with both overall 
response rates. 

Relationship between registered variables 
The relations between a number of prognostic 

factors are summarized in Table 4. We found a 
strong positive correlation (0.46) between the use 
of cisplatin containing regimens and the percentage 
ofpatients entered in a study with a residual tumour 
of less than 2 cm. A small tumour residuum was 
also positively correlated (+0.32) with a FIG0 
stage IIb/III. 
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Table 4. Relationships between different prognostic variables 
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FIG0 Residual 
stage turnour less 

IIbiIII than 2 cm 

Performance 
status 

0, 1 

‘Toxicit! 
rclatrd 
dra;hs 

Cisplatin 
rontainin,q 
regimens 

FIG0 stage IIb/III ** 

Residual turnour less than 2 cm P = 0.006 ** 

Performance status 0. 1 NS NS ** 

Toxicity related deaths NS P = 0.003 P = 0.025 ** 

Cisplatin containing regimens NS P = 0.000 NS NS ** 

Statistical test: Pearson correlation coeflicicnt. NS = not significant. Thr P-values are bawd on the ctrrrrlations bcwccn the 
percentages ofthr total number ofpatients in each treatment, not on absolute patient numbers. 

A good performance status showed a strong nega- 
tive correlation (-0.46) with toxicity related deaths, 
indicating that by entering more patients with a 
poor performance status the risk for toxic deaths 
increases. In contrast a positive correlation (0.35) 
was found between the percentage of toxic related 
deaths and a small tumour residuum prior to trcat- 
ment. No differences were noted in the patient 
characteristics and treatment results between North 
i\mcrica and Europe. 

DISCUSSION 
In order to evaluate the relation of prognostic 

factors and treatment on the overall long term 
survival, we introduced the log (relative risk), LRR 
as a long term survival figure. Median survival 
usually represents a 2 year time period while LRR 
comprises a complete survival curve over a time 
period of 3-5 years. Comparing the correlation of 
prognostic variables with the median survival and 
the LRR, it is shown that the LRR is more sensitive 
and also selects performance status as a factor 
predicting survival. Within the categories of histo- 
logical grade the LRR shows that in studies includ- 
ing a large proportion ofwell differentiated tumours 
long term survival is often improved. This trend is 
not visible when the median survival is used as an 
endpoint. The recognition of the differentiation 
grade as a predictor of long term survival is con- 
firmed in a multivariate analysis of the long trrm 
results from the Netherlands Joint Study Group 

[481. 
The choice of chemotherapy, FIG0 stage and 

the residual tumour prior to treatment predict both 
the duration of median survival and the LRR. 
Furthermore this study confirms the importance of 
the performance status in predicting long term 
results as was reported by the Netherlands Joint 
Study Group. Although performance status is 
important in predicting long term survival, as mcas- 
ured by the LRR, only 19 articles included the 
performance status in their publication. Future 

studies should always mention the performance 
status as a prognostic factor. 

The prognostic factors predicting survival were 
not the same factors predicting overall response 
to chemotherapy. Undifferentiated tumours were 
more likely to respond. Because this factor did not 
predict survival these responses are probably of 
short duration. It is not clear why younger patients 
and endometrioid tumours are less likely to respond. 
This finding has not been reported by other investi- 
gators. As expected from data in the literature the 
use of cisplatin enhances the response rates and a 
small tumour prior to treatment predicts a better 
chance of achieving a complete remission at sccond- 
look [49, 501. 

We demonstrated a strong correlation between 
survival and cisplatin or doxorubicin containing 
regimens. However, the relation between the USC of 
doxorubicin and an improved survival is probably 
not relevant because in most cases cisplatin was 
also used in combination. This was confirmed by 
the results of the multivariate analyses where 
doxorubicin did not come out as an independent 
factor but cisplatin did. Although the use ofcisplatin 
in the multivariate analyses predicted improved 
survival, it must be noted that the good results in 
studies using this drug may be influenced by the 
favourable patient characteristics in these studies. 
\Yc found a positive correlation between the use of 
cisplatin and the percentage of patients with a 
residual tumour of less than 2 cm included in the 
study material (see Table 4). This indicates that 
patients with a more favourablr prognosis arc 
entered in trials using this drug. 

It was a remarkable finding that patients with a 
good performance status were less likely to die as a 
result of toxicity. The inclusion of a large proportion 
of patients with small tumour residuals correlated 
with more toxic deaths. This may indicate that 
patients with small tumours and a potentially good 
prognosis received more aggressive treatment and 
probably higher dosages of the prescribed chcmo- 
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therapy. This may be a factor that is of importance 
in dose-intensity studies as performed by Levin and 
Hryniuk [51]. 

Inconsistency in the description ofpatient charac- 
teristics and trial data was a major problem in 
collecting the data for this meta-analysis. Differ- 
ences were noted in the description of residual 
tumour mass, histological grade, toxicity and 
response definition. Despite these problems this 
study emphasizes the use ofcisplatin as a major drug 
in the treatment of ovarian cancer, the importance 
of tumour residuum and performance status as 

prognostic factors. The data in our study show how 
the selection of patient material can influence study 
outcome in terms of survival. Therefore the results 
of studies in ovarian cancer cannot be compared 
with each other without taking into account the 
patients entered into the study. 

We conclude that the use of LRR as an overall 
long term survival figure is a meaningful addition 
in evaluating long term treatment results in a meta- 
analysis and can be used in other tumour types as 
well for the detection of relevant prognostic factors 
predicting long term survival. 

REFERENCES 
1. Young RC, Chabner BA, Hubbard SP et al. Advanced ovarian adenocarcinoma, a 

prospective clinical trial of melphalan (L-PAM) vs. combination chemotherapy. N Engl J 
Med 1978, 299, 1261-1266. 

2. Cohen CJ, Goldberg JD, Holland JF et al. Improved therapy with cisplatin regimens for 
patients with ovarian carcinoma (FIG0 stages III and IV) as measured by surgical 
endstaging (second-look operation). flrn J Obstet Gynecol 1983, 145, 955-967. 

3. Griffiths CT. Surgical resection of tumorbulk in the primary treatment of ovarian 
carcinoma. Nat1 Cancer Inst Monogr 1975, 42, 101-104. 

4. Decker DG, Malkasian GD, Taylor WF. Prognostic importance of histologic grading in 
ovarian carcinoma. Nat1 Cancer Inst Monogr 1975, 42, 9-l 1. 

5. 0~01s RF, Garvin AJ, Costa J et al. Advanced ovarian cancer. Correlation of histologic 
grade with response to therapy and survival. Cancer 1980, 45, 572-581. 

6. Rodenburg CJ, Cornelisse CJ, Heintz PA, Hermans J, Fleuren CJ. Tumor ploidy as a 
major of prognostic factor in advanced ovarian cancer. Cancer 1987, 59, 317-323. 

7. Redman Jr, Petroni GR, Saigo PE, Geller NL, Hakes TB. Prognostic factors in advanced 
ovarian carcinoma. J Clin Onol 1986, 4, 515-523. 

8. Day TG, Gallager HS, Rutledge FN. Epithelial carcinoma of the ovary: prognostic 
importance of histologic grade. Nat1 Cancer Inst Monogr 1975, 42, 15-18. 

9. Glass GV. Primary, secondary and meta-analysis of research. Edur Res 1976, 5, 3-8. 
10. Sacks HS, Berrier J, Reitman D, Ancona-Berk VA, Chalmers TC. Meta-analysis of 

randomized controlled trials. N Engl J Med 1987, 316, 450-455. 
11. Edmonson JH, McCormack GW, Fleming TR et al. Comparison of cyclophosphamide plus 

cisplatin versus hexamethylmelamine, cyclophosphamide, doxorubicin and cisplatin in 
combination as initial chemotherapy for stage III and IV ovarian carcinomas. Cancer Treat 
Rep 1985, 69, 1243-1248. 

12. Xeijt JP, ten Bokkel Huinink WW, van der Burg MEL et a/. Randomised trial comparing 
two combination chemotherapy regimens (Hexa-CAF vs. CHAP-5) in advanced ovarian 
carcinoma. Lancet 1984, 15, 594-600. 

13. Wiltshaw E, Evans B, Rustin E, Gilbey E, Baker J, Barker G. A prospective randomized 
trial comparing high-dose cisplatin with low-dose cisplatin and chlorambucil in advanced 
ovarian carcinoma. J Clin Oncol 1986, 4, 722-729. 

14. Wils J, Blijham G, Xaus A et al. Primary or delayed debulking surgery and chemotherapy 
consisting of cisplatin, doxorubicin and cyclophosphamide in stage III-IV epithelial 
ovarian carcinoma. J Clin Oncol 1986, 4, 1068-1073. 

15. Schwartz PE, Lawrence R, Katz M. Combination chemotherapy for advanced ovarian 
cancer. A prospective randomized trial comparing hexamethyl-melamine and cyclopho- 
sphamide to doxorubicin and cyclophosphamide. Cancer Treat Rep 1981, 65, 137-141. 

16. Carmo-Pereira J, Costa FO, Henriques E, Ricardo JA. Advanced ovarian carcinoma: a 
prospective and randomized clinical trial of cyclophosphamide versus combination cyto- 
toxic chemotherapy (Hexa-CAF) Cancer 198 1, 48, 1947-l 95 1. 

17. Omura GA, Morrow CP, Blessing JA. A randomized comparison of melphalan versus 
melphalan plus hexamethylmelamine versus Adriamycin plus cyclophosphamide in ovarian 
carcinoma. Cancer 1983, 51, 783-789. 

18. Williams CJ, Mead B, Arnold A, Green J, Buchanan R, Whitehouse M. Chemotherapy of 
advanced ovarian carcinoma: initial experience using a platinum-based combination. 
Cancer 1982, 49, 1778-1783. 

19. Edwards CL, Herson J, Gershenson DM, Copeland LJ, Wharton JT. A prospective 
randomized clinical trail of melphalan and &-platinum versus hexamethylmelamine, 
Adriamycin and cyclophosphamide in advanced ovarian cancer. Gynecol Oncol 1983, 15, 
261-277. 

20. Wharton JT, Herson J, Edwards LC, Griffith AB. Single agent Adriamycin followed by 



Meta-analysis of Ovarian Cancer 719 

combination hexamethylmelamine-cyclophosphamide for advanced ovarian carcinoma. 
Gynecol Oncol 1982, 14, 262-270. 

21. Conte PF, Bruzzone M, Chiara S et al. A randomized trial comparing cisplatin plus 
cyclophosphamide versus cisplatin, doxorubicin and cyclophosphamide in advanced 
ovarian cancer. J Clin Oncol 1986, 4, 965-971. 

22. Vogl SE, Pagan0 M, Kaplan B et nl. Cisplatin based combination chemotherapy for 
advanced ovarian cancer. Cancer 1983, 51, 2024-2030. 

23. De Palo G, Demicheli R, Valagussa P et al. Prospective study with Hexa-C;ZF combination 
in ovarian carcinoma. Cancer Chemother Pharmacol 1981, 5, 157-161. 

24. White M’F. Continuous versus intermittent treatment with treosulfan in advanced ovarian 
cancer. Current Chemother and Immunotherapy. Proc 12th Int Congr of Chemotherapy. 1981. 19-24. 

25. Klaassen DJ, Boyes DA, Gerulath A, Levitt M, Miller AB, Pearson IG. Preliminary report 
of a clinical trial of the treatment of patients with advanced stage III and IV ovarian 
cancer with melphalan, 5-fluorouracil and methotrexate in combination and sequentially: 
a study of the clinical trials group of the National Cancer Institute of Canada. Concur Treat 
Rep 1979. 63. 289-295. 

26. Young RC, Chabner BA, Hubbard SP et al. Advanced ovarian adenocarcinoma. .\ 
prospective randomized comparison of phenylalanine mustard and high dose cy-clopho- 
sphamide. Cynecol Oncol 1974, 2, 489-497. 

27. Creasman M’T, Gall SA, Blessing JIZ et al. Chemo-immunotherapy in the management of’ 
primary stage III ovarian cancer; a Gynecologic Oncology Group Study, Cancer Treat Rep 
1979, 63, 319-323. 

28. Geisler HE, ?Llinor JR, Eastlund ME. The treatment of advanced ovarian carcinoma with 
high dose intravenous cyclophosphamide. f_+nerol Oncol 1976, 4, 43-52. 

29. Bruckner HW, Cohen CJ, Goldberg JD et al. Cisplatin regimens and improved prognosis 
of patients with poorly differentiated ovarian cancer. ;lm ./ Obstet and Qnecol 1983. 145. 
653-658. 

30. Ahdulla U, Makanj HH, Cox C, Alsai‘di TK, kt’hite WF, Masding JE. Chemotherapy of 
advranced ovarian carcinoma: use of intravenous treosulfan in previously untreated disease. 
Proc 13th Int Congress of Chemother, 1983. 

31. Decker DJ, Fleming TR, Malkasian CD, Webb MJ, Jefferies J:2, EdmonsonJH. Cyrlo- 
phosphamide plus &-platinum in combination: treatment program for stage III and IV 
o\-arian carcinoma. Obstet G$necol 1983, 60, 481-487. 

32. Bruckner Hr+‘, Cohen CJ, Goldberg JD et al. Improved chemotherapy for ovarian cancer 
with cis-diammine-dichloroplatinum and Adriamycin. Cancer 1981, 47, 2288-2294. 

33. Gershenson DM, Wharton JT, Herson J, Edwards CL, Rutledge FN. Single agent 
&-platinum therapy for advanced ovarian cancer. Obstet Gynecol 1981, 58, 487-495. 

34. Barlow JJ, Piver SM, Lele SB. High-dose methotrexate with ‘rescue’ plus cyclophosphamidr 
as initial chemotherapy in ovarian adenocarcinoma. Cuncer 1980, 46, 1333-1338. 

35. Piccart RIJ, Speyer JL, Wernz JC et al. Advanced ovarian cancer: 3 year-results of a 6-R 
month, P-drug ctsplatin-containing regimen. EurJ Cancer Clin Onrol 1987, 23. 631-641. 

36. Bruckner HW’, Cohen CJ, Feuer EF et ul. Cyclophosphamide fails to improve 
cisplatin-doxorubicin combination chemotherapy for ovarian cancer. Personal communi- 
cation, 1986. 

37. Williams CJ, Mead GM, Macbeth FR et al. Cisplatin combination chemotherapy versus 
chlorambucil in advanced ovarian carcinoma: mature results of a randomized trial. ,/ C/in 
On& 1985, 3, 1455-1462. 

38. Aabo K, Hald J, Horhov S et al. A randomized study of single agent versus combination 
chemotherapy in FIG0 stages IIB, III and IV ovarian adenocarcinoma. EurJ Cuncer C’lin 
On& 1985. 21, 475481. 

39. De Gramont A, Drolet Y, Lavoie A et al. Adriamycin and cisplatin in advanced ovarian 
cancer. Eur J Cancer Clin Oncol 1985, 21, 66&669. 

40. Sessa C, Bolis G, Colombo W et al. Hexamethyl-melamine, Adriamycin and cyclophospham- 
ide (HAC) versus cis-dichlorodiammine platinum, Adriamycin and cyclophosphamide 
(P;ZC) in advanced ovarian cancer: a randomized trial. Cancer Chemother Phamncol 1985. 
14. 222-228. 

41. Louie KG, 0~01s RF, Myers CE et ul. Long-term results of a cisplatin-containing 
combination chemotherapy regimen for the treatment of advanced ovarian carcinoma. ,/ 
C’lin Oncol 1986, 4, 15791585. 

42. Xeijt JP. ten Bokkel Huinink WW, van der Burg MEL et al. Randomized trial comparing 
tw-o combination chemotherapy regimens (CHAP-5 v CP) in advanced ovarian carcinoma. 

J Clin Onrol 1987, 5, 1157-1168. 
43. Young JX, Johnson A, Kroener J ef al. Alternating combination chemotherapy for stages 

III and IV ovarian carcinoma. J Clin Oncol 1984, 2, 1317-1320. 
44. Omura G, Blessing JA, Ehrlich CE et al. A randomized trial of cyclophosphamide and 

doxorubicin with or without cisplatin in advanced ovrarian carcinoma. Cancer 1986. 57. 
1725-t 730. 

45. Ehrlich CE, Einhorn L, Stehman FB, Blessing J. Treatment ofadvanced epithelial ovarian 
cancer using cisplatin, Adriamycin and cytoxan-the Indiana Univrersity experience. Clin 
Ohstet C<wecol 1983, 10, 325-335. 



720 E.E. Voest, J.C. van Houwelingen andJ.P. Neijt 

46. Bell DR, Woods RL, Levi JA, Fox RM, Tattersall MHN. Advanced ovarian cancer: a 
prospective randomised trial of chlorambucil versus combined cyclophosphamide and cis- 
diamminedichloroplatinum. Austr NZ J Med 1982, 12, 245-249. 

47. Wharton JT, Rutledge F, Smith JP et al. Hexamethylmelamine: an evaluation of its role in 
the treatment of ovarian cancer. Am J Obstet Gynecol 1979, 133, 833-841. 

48. Neijt JP, ten Bokkel Huinink W, van der Burg M et al. Long-term results of combination 
chemotherapy in advanced ovarian cancer. Proc ASCO 1988, 7, 136. 

49. Griffiths CT, Parker LM, Fuller AF. Role of cytoreductive surgical treatment in the 
management of advanced ovarian cancer. Cancer Treat Rep 1979,63, 235-240. 

50. Edmonson JH, Fleming TR, Decker DG et al. Different chemotherapeutic sensitivities and 
host factors affecting prognosis in advanced ovarian carcinoma versus minimal residual 
disease. Cancer Treat Rep 1979, 63, 241-247. 

51. Levin L, Hryniuk WM. Dose intensity analysis of chemotherapy regimens in ovarian 
carcinoma. J Clin Oncol 1987, 5, 756-767. 


