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Ovarian cancer in Alexandria from
1988 to 1997: trends and survival
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ABSTRACT The trend of incidence of ovarian cancer was studied, the 5-year survival rate calcu-
lated and prognostic factors for survival determined. Data were collected from the Alexandria
Cancer Reqistry and medical records in various hospitals. A total of 358 cases of ovarian cancer
were diagnosed from 1988 to 1987. A significant increasing trend in incidence of ovarian cancer
from 1.23/100 000 in 1988 to 3.16/100 000 in 1997 was found. The overall 5-year survival rate was
46%. The 5-year survival rates for tumour stages | to IV were 85%, 71%, 41% and 22% respective-
ly, which was statistically significant. Survival rates with poorly differentiated tumours were signif-
icantly worse than with moderate or well differentiated tumours.

Le cancer de |I'ovaire a Alexandrie de 1988 & 1997: tendances et survie

RESUME On a étudié la tendance de l'incidence du cancer de f'ovaire, calculé le taux de survie
4 5 ans et déterminé les facteurs pronostiques de survie. Les données ont &t recueillies
aupras du Registre du Cancer d’Alexandrie et 4 partir des dossiers médicaux de divers hopi-
taux. Au total, 358 cas de cancer de I'ovaire ont été diagnostiqués de 1968 & 1997. On a constaté
une tendance & la hausse importante de lincidence du cancer de l'ovaire qui est passée de
1,23/100 000 en 1988 4 3,16/100 000 en 1997. Le taux global de survie & 5 ans était de 46%. Les
taux de survie & 5 ans pour les tumeurs diagnostiquées aux stades | & IV étaient de 85%, 71%,
41% et 22% respectivement, ce qui est significatif sur le plan statistique. Les taux de survie pour
les tumeurs peu différenciées étaient considérablement moins bons que pour les tumeurs
moyennement qu bien différenciéges.
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Introduction

Ovarian cancer presents a tremendous clin-
ical challenge to gynaecologists, medical
oncologists and radiotherapists [/]. It is a
silent menace; it is not associated with sig-
nificant symptoms and it is not easily de-
tected by physical or laboratory examina-
tion [2,3]. More than 70% of ovarian
carcinomas will have spread beyond the
pelvis at initial diagnosis [2].

Ovarian cancer is particularly frustrat-
ing as the incidence of, as well as the num-
ber of deaths from, the cancer has been
gradually rising for several decades [2]. In-
cidence has been rising about 1%2% per
year in several countries but survival rates
have not changed appreciably [4].

Although ovarian cancer ranks third in
incidence behind cervical and endometrial
malignancies respectively, it is the leading
cause of death from gynaecologic malig-
nancies [2,4,5]. It accounts for only 25% of
gynaecological cancers yet is responsible
for approximately 50% of the deaths [6].

Ovarian malignancies occur at all ages.
The morbidity rate increases until approxi-
mately the age of 70 years after which it
begins to decline. There appears to be a
critical time near the age of 40 years when
the rate increases dramatically [7].

Patient’s age, tumour stage and grade of
differentiation, amount of residual tumour
remaining after surgery and additional
treatment after primary treatment are prog-
nostic factors of ovarian carcinomas {/].
Long-term survival for women with ovari-
an cancer is poor. Women with advanced
ovarian cancer can expect a 5-year survival
rate of less than 30% [/]. Despite the wide-
spread use of chemotherapeutic agents,
singly or in combination, more extensive
surgery and more sophisticated radiothera-
py. the death rate today is approximately
the same as it was 25 years ago [8].

We investigated the trend of incidence
of ovarian cancer in Alexandria, Egypt,
from January 1988 to December 1997, de-
termined the 5-year survival rate and iden-
tified prognostic factors for survival.

Methods

Study design and setting

The study included all cases of ovarian
cancer in Alexandria registered by the Al-
exandria Cancer Registry during the period
January 1988 until December 1997, The
registry included the Alexandria University
Hospital, the Health Insurance Hospital, the
Medical Research Institute and the Medical
Care Organization, Ministry of Health. The
records of this registry were studied in or-
der to collect data from all cases of ovarian
cancer registered each year. In addition,
clinical data were collected from the medi-
cal records of the Radiotherapy Depart-
ment of Alexandria University Hospital,
the Health Insurance Hospital and the Med-
ical Research Institute Hospital.

Histology and pathology were evaluat-
ed by means of original pathology reports
and clinical descriptions. The cases were
assigned to stages according to the modi-
fied International Federation of Gynaecol-
ogy and Obstetrics classification (FIGO).
Stage [ was defined as growth limited to the
ovaries; stage Il as growth involving one or
both ovaries with pelvic extension; stage
IIT as growth involving one or both ovaries
with intraperitonal metastases outside the
pelvis; and stage IV as growth in one or
both ovaries with distant metastases [9].

Follow-up letters were sent to patients
requesting them to report to assigned clin-
ics. Those who could not come were asked
to explain. A few letters were received from
relatives of patients announcing death and
date of death. Home visits were made to
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patients who missed the follow-up. The to-
tal number of cases was 358 of which 39
cases were lost to follow-up (10.8%). At
the cut-off date of the study, December
1998, information related to the survival of
patients was determined. Categories in-
cluded: alive, dead (date of death was re-
corded) or lost to follow-up (date of last
visit was determined from the records).

Statistical analysis

The arithmetic progression method for cen-
sus estimation was used for the estimation
of the mid-year population in Alexandria
during the study period [70].

The trend of incidence of ovarian can-
cer during 1988-1997 was plotted and
analysed using linear, quadratic and cubic
parabolic equations in which y was the
predicated value of ovarian cancer inci-
dence and x was time. Results from each of
the three equations were compared to select
the best fit according to the highest R (sig-
nificant F-ratio for trend) and minimum
mean absolute error [17]. Survival was the
main dependent variable. The life table
method was used for calculation of the
overall 5-year survival rates for patients
with ovarian cancer [/2].

The influence of study variables on sur-
vival was subsequently examined hy
univariate and multivariate analyses. For
univariate analysis, survival after diagnosis
was estimated using the Kaplan—Meier
procedure using the product limit method.
The probability of survival over a given
length of time with many small intervals
was calculated [/2,]3]. The obtained esti-
mates were expressed in graphical form
drawn as a step function. The proportion

surviving remained unchanged between

events even if there were some intermedi-
ate censored observations [/2].

The significance of difference between
survival curves was calculated by Breslow

test (generalized Wilcoxon analysis) in
which:

U= g‘.lwi (Oi - Ei)

where Oi was the observed value, Ei was
the expected value and w, was the weight
for time point, i. Weights were defined as
the number at risk during each time period
[713].

Survival duration was also estimated by
fitting data with a multivariate Cox pro-
portional hazard regression model in which
explanatory variables were selected using a
stepwise forward procedure with a variable
entry limit fixed at significant level of 0.05
with confidence intervals (CI) for the haz-
ard ratio calculated [14]. The Cox regres-
sion model was:

h(t) = h(t) x exp(B X, + BX, + BX, +..+
B

where £ (t) corresponded to the hazard
when all the variablcs were zero, it is called
the hazard function. B, through B_ are re-
gression coefficients; X through Ai are in-
dependent variables; and cxp is the
exponential function. Independent vari-
ables were defined as: X,: age in years; X
histological typc of the tumour (X, = 0 for
granulosa cell tumours; 1 for serous or mu-
cinous tumours; or 2 for endometroids); X
grado of diffcrentiation (X, = 0 for well-dif-
ferentiated tumours; 1 for moderately dif-
ferentiated tumours; 2 for poorly
differentiated tumours); X; stage of the
disease (X, = 0 for stage I; 1 for stage II; 2
for stage III; or 3 for stage IV tumours).

All stalistical analyses were performed
using SPSS (version 7.5). P-values less
than 0.05 were considered statistically sig-
nificant.
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Results

Demographic and clinical profiles
of the patients

A total of 358 cases of ovarian cancer were
diagnosed between 1988 and 1997. The
greatest percentage of patients were 50
years of age or more at diagnosis (43.6%);
42.2% and 14.2% were 30 to <50 years of
age and <30 years of age respectively with
a median age of 46 years. Most of the
women were married (88.5%). Approxi-

mately 59% were premenopausal. Nullipar-
ity was recorded for 42.5% of the patients
(Table 1).

The most common clinical presenta-
tions encountered were abdominal disten-
sion (38.0%) and pelvic pain (22.6%).
More than half had bilateral lesions. The
FIGO stage distribution was 27.2%,
24.1%, 27.5% and 21.2% for stage I to
stage IV respectively. The most common
histological type of tumour was serous ade-
nocarcinoma (46.8%); the second most

Table 1 Demographic and clinical profiles of patients with ovarian cancer

Characteristics No. % Characteristics No. %
Age (years) Sita of the tumour (n = 286)
15— 51 14.2 Unilateral 140 46.1
30— 64 179 Bilateral 146 53.9
40- &7 248 Histological type of
50— 18 33.0 the tumour (n = 329)
X+ s (median) 44.99 + 13.34 (46) cystadenocarcinoma 154 46.8
Marital slatus Mucinous
Single 41 15 cystadenocarcinoma 106 323
Married 37 885 Endometroid 35 10.6
Mencpause Granulosa cell
Premenopausal 212 592 tumour ! i 34 103
Postmenopausal 146 40.8 Grade of differentiation {n = 355)
Gravidity Poorly differentiated 138 389
= . Moderately diflerentiated 98 276
X s(median) 2642294 (2) Well differentiated 19 %5
Parity (n = 306) Metastases (n = 355)
Nullipara 130 425 No 136 513
Para one or more 176 575 Yes 219 48.7
Presenting symptoms (n =310) . ; , _ '
Abdominal distention 118 sso  Histological staging (h = 344)
Low back pain 55 17.7 Stage | 115 272
Pelvic mass ' 24 77 Stage i 83 24.1
Amenorrhoea 23 74 Stage IV 65 212
Menorrhagia 3B 12.3
Loss of weight 9 29

Variation In the totai number of cases is a resuit of missed data.

§ = standard deviation
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Figure 2 Kaplain—Meier survival curve for
patients with ovarlan cancer according to
age
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Figure 3 Kaplain—Meler survival curve for
patients with ovarian cancer according to
FIGO classification of tumour stage

Figure 2. Age was not significantly associ-
ated with survival of patients with ovarian
cancer. Throughout the study period the
highest probability of survival was for
women aged <30 years, followed by those
aged 30 to <50 years and those aged 50
years or more. The 5-year survival rates
for these age groups were 60%, 53% and
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g andstage = 2551 -~- <55
a 1 .Ol — 0;90_ _
B o8 0,87 083
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Figure 4 Kaplain—Meier survival curve for
patients with ovarlan cancer according 1o
age and tumour siage

49,5% respectively (Breslow test = 1.53, P
> 0.05).

Kaplain—Mzeier survival curves revealed
that women diagnosed with stage I tu-
mours had better survival rates than those
with other stages (Figure 3). The 5-year
survival rate was 85% among those with
stage 1 tumours as compared with 71%,
41% and 22% with stage I, III and IV tu-
mours respectively. These differences
were statistically significant (Breslow test
=902.17, P < 0.05).

Kaplain—Meier analysis showed that
women aged <55 years who presented
with stages I or II had a higher probability
of survival than those aged 55 years or
more who presented with the same stages
(Figurc 4); the 5-year survival rates were
70% and 66% respectively. Furthermore,
those aged <55 years with stages IIl or IV
also had better survival rates (35%) than
those aged 55 years or more with the same
stages (17%). These differences were sta-
tistically significant (Breslow test — 84.99,
P <0.05).
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Figure 6 Kaplain-Meler survival curve for
patients with ovarian cancer according to
grade of differentiation of tumour

Survival by cell type is shown in Figure
5. It might appear that substantial differ-
ences existed with the best survival ratcs
among patients with granulosa type and the
worst among those with endometroid type.
The overall 5-ycar survival rates, however,
were 55%, 51%, 50% and 45% for granu-
losa, serous, mucinous and endometroid

type tumours respectively and were not
significantly different (Breslow test = 0.40,
P >0.05)

Survival varied with grade of differenti-
ation (Figure 6). It was progressively
worse with poorly differentiated tumours;
this was noticed throughout the study peri-
od. The overall 5-year survival rates were
69%, 45% and 42% respectively among
well, moderate and poorly differentiated
tumours. These differences were statistical-
ly significant (Breslow test = 25.11, P <
0.05).

Survival per treatment is given in Figure
7. Patients diagnosed as stage I who re-
ceived surgical treatment plus chemothera-
py had a higher 5-year survival rate (82%)
than those who received either surgical
therapy or chemotherapy alone (71% and
67% respectively), but the difference was
not significant. Among those who present-
ed with stage II the addition of chemothera-
py did not improve survival, Those who
received surgical treatment, however, had
the highest 5-year cumulative probability of
survival (67/100 women) when compared
with those who received chemotherapy or
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Figure 9 Kaplain—Meier survival curve for
patients with stage lil ovarlan cancer
according ta mathod of treatmeant

combined treatment (61/100 and 57/100
women respectively). However, these dif-
ferences were not statistically significant
{Breslow test = 0.31, P > @ 05) (Figure 8).

Although the addition of chemotherapy
to surgical treatment was beneficial and
had a higher probability of survival among
patients presenting with stage IIT or IV than

tially related to the risk of death (Table 3).
The first predicting factor was grade of
differentiation; those with poorly differen-
tiated tumours had approximately three
times the risk of death relative to those with
well differentiated tumours. Those with
moderately differentiated tumours had a
hazard ratio of 1.99 (95% CI = 1.21-3.28).
The second predictor was tumour stage;
stages I1I and IV patients had a higher risk
of death (hazard ratio = 2.14 and 4.06 re-
spectively) than stage I patients. Patients
with stage II tumours had a non-apparent
risk of death relative to stage I (Model =
70.08, P < 0.05).
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Tabie 3 Stepwise Cox proportional hazards regression of survival to independent factors

Factor i B SE Wald P Hazard 95%CI Moded
ratio r
Grade of diffgrentiation (X,) 15.8007 0.0004
Moderate 0.6900 0.2547 73395 0.0067 199 1.21-328
Poor 0.9568 0.2401 15.8771 0.0001 260 1.63-4.17
Stage of the tumour (X,) 37.7496 0.0000 70.08°
Stage |l 0078 02710 00839 07721 108 064-184
Stage Il 0.7626 0.2596 86280 00033 2.14 1.29-3.57
Stage IV 14013 02687 27.1953 00000 408 240-6.88
P < 005

C! = confidence intervals

Discussion

Relatively little is known about the epidemi-

ology of ovarian cancer despite the serious-

ness of the disease [/]. It is one of the
major problems confronting gynaecolo-
gists as it is the most common fatal gynac-
cologic malignancy. Moreover, it has
aroused increasing interest among epide-
miologists because of its impact on wom-
en’s health [4].

In our study, trends in the incidence of
ovarian cancers regisiered belween 1988
and 1997 were explored. The incidence
rate of ovarian cancer increased from
1.23/100 000 in 1988 to 3.16/100 000 in
1997 with a significant linear trend. La Vec-
chia et al. stated that an epidemic increase
of ovarian cancer appears to be in progress
[15]. Furthermore, ovarian neoplasm ap-
pears to me more common this century tha.n
previcusly [16].

In Egypt, this sharply increasing trend
in incidence might be attributed to two ma-
jor factors known to influence cancer inci-
dence: parity of Egyptian women and the
decrease in contraceptive pill usage. Re-
duced risk of ovarian cancer is associated
with increasing number of pregnancies and
deliveries [/7] and contraceptive pill usage

has been considered protective for ovarian
cancer {3,18]. The increasing trend may
also be partly due to improvements in diag-
nostic techniques [79].

Our findings agree with a Norwegian
study in which there was an increasing
trend in incidence of tumours between
1970 and 1993 [20]. In Finland, there was a
50% increase in incidence rate between the
periods of 1973—1977 and 1988-1992 [21].

There have been decreasing trends of
incidence of ovarian neoplasm, howevet, in
Columbia, Jamaica and Hawaii [/5]. In
Sweden a decreasing trend among younger
women has been ascribed to the wide-
spread use of oral contraceptives [22].

The median age of our patients was 46
years. This was lower than Turkish or Nor-
wegian studies in which median ages were
57 years and 59 years respectively [23,24].

A Berlin study found that only 23% of
cases were detected in stage I and 65% had
advanced tumours of stages III or IV [25]
and a study in Israel found that the majority
of the cases (50%—70%) were in stage IIT or
IV at diagnosis [26]. In contrast, the FIGO
stage distribution in one Italian study was
39.2%, 6.7%, 41.9% and 12.2% for stages 1
through IV respectively [5]. Massi et al. re-
ported that the higher proportion of stage I
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tumours among women <30 years of age
might be because ovarian carcinomas
among that age group are more likely to be
diagnosed at an early stage or because there
might have been a large number of referrals
of very young patients to their cancer insti-
tute [5]. Their findings agreed with those of
Plaxe et al. [27]. However, Massi et al.
found that in patients aged 31-40 years
there was also an increased proportion of
stage I disease (35%) in comparison with
overall incidence of stage I disease regard-
less of age [5]. This finding does not agree
with the data of Plaxe et al. who reported a
stage I incidence of only 17% among this
age group [27].

The results of our work show that
27.2% of the women were stage I at diag-
nosis. This proportion was lower than that
of the Italian study but higher than that of
the Berlin study. In addition, 48.7% of our
patients were in stage III or IV, which is in
accordance with the Italian study but lower
than the Berlin study. This might be be-
cause more than 55% of our patients were
<50 years of age.

Among histological types, the most
common type found in the present study
was serous or papillary adenocarcinomas
(46.8%) and 32.2% were mucinous. These
findings are similar to an Htalian study in
which 44.6% were serous carcinomas and
29.7% were mucinous [/9] and are consis-
tent with a New Mexico study in which the
serous and papillary carcinoma comprised
the largest proportion (31%) of ovarian
cancers observed from 1969 to 1992 [28].
These were followed by adenocarcinomas
(18%) and papillary adenocarcinomas
(13%) [28).

Approximately 39% of the patients in
our study had poorly differentiated tu-
mours. This was higher than the Florence
study (30.6%) but lower than a Californian
study (49%) [19,29].

Ovarian cancer is usually recognized
and diagnosed too late [30].The 5-year sur-
vival rates for ovarian cancer as reported
by the National Surveillance Epidemiology
and End Results (SEER) programme from
1973 to 1991 increased only minimally
from 36% to 42% over that 18-year period
[30]. Similarly, a New Mexico study
showed only slight gains in 5-year ovarian
cancer survival over time. Greater im-
provement has been observed among
women <51 years old versus older women
[28]. Malkasian et al. reported that the
overall survival of 1938 women receiving
primary treatment at the Mayo clinic was
35% at 5-years and 28% at 10 ycars [37].
The 5-year survival rate in our study was
higher (46.1%) but was considerably lower
than figures such as 56% in a Turkish
study between 1989-1995 and 58.2% in an
Italian study between 1969-1994 [5,23].
The S-ycar survival rate in our study, how-
ever, was the same as the 10-year survival
rate of the Italian study. This could be be-
cause of the relatively younger age of pa-
tients in the Italian study as compared to
those in ours.

The percentage of those lost to follow-
up in our study was 10.8%; this could af-
fect the survival rate.

In the study by Massi et al., the 5-ycar
survival rates for patients aged 30 years
and younger and patients aged 31-40 years
were 71.3% and 47.1% respectively. In the
former group low malignant potential tu-
mours and well-differentiated carcinomas
were significantly more frequent (68.8%
and 37.5%, P < 0.01) [5]. Our results are
consistent with these findings. We found
the highest probability of survival was for
women aged <30 years, followed by those
aged 30 to <50 years and finally by those
aged 50 years or more. The S-year survival
rates were 60%, 53% and 49.5% respec-
tively but these were not significantly dif-
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ferent. Variances in survival with age might
be explained by biological host-related fac-
tors. It has been speculated that the hor-
monal milieu of women of reproductive
age might make them less vulnerable to the
progression of malignant disease [3]. Par-
tridge et al., however, found that relative
survival decreased with increasing stage or
grade of disease. Survival was poorer with
advanced age only for women with stage
III or IV disease [1]. This concurs with the
findings of our work which confirmed the
influence of stagc adjusted by age; those
aged 55 years or more presenting with
stage I or II had better survival rates (66%)
than thosc presenting with stage III or IV
(17%).

Cmelak et al. reported that 5-year sur-
vival rates by initial stage at diagnosis
were: stage I and II, 75%; stage III, 40%;
and stage IV, 15% [29]. These results ap-
proach the figures obiained in our study in
which survival rates were 84%, 68%, 35%
and 15% for stage I to stage IV respective-
ly. Our figures, however, are considerably
lower than rates in an Italian study of pa-
tients with advanced cancer (stage II1 and
IV) in which overall survival rates were
76% at 3 years, 66% at 5 years and 51% at
8 years [32]. It was higher than the study
by Averette et al. which reported 5-year
survival rates of 74%, 58%, 30% and 19%
respectively. Averette et al. found that due
to paucity of symptoms early in the disease
course, 62%-85% of patients present with
stage I1I or IV tumours [33].

Histological type was associated with
survival in a study of 85 patients in Texas
[34]. Those with mucinous and en-
dometroid types had beuter survival rates.
In contrast, we found no significant rela-
tionship between tumour type and survival,
although those with endometroid type had
the poorest survival rates. Better survival
rates were observed among those with

granulosa cell types. Poorly differentiated
tumours are often accompanied by poor
prognosis [5]. This was confirmed by our
study in which the S-year survival rates
were 69%, 45% and 42% respectively for
well, moderately and poorly differentiated
tumours. Massi et al. reported 5-year sur-
vival rates of 72.9%, 37.5% and 23%, re-
spectively [5].

The addition of chemotherapy to the
treatment of stage I carcinomas did not im-
prove outcome nor was a dramatic im-
provement in survival brought about by the
addition of chemotherapy to treatment of
stages II or 1L, However, we found that sur-
gical treatment plus chemotherapy had a
higher but not significant probability of
survival for stage I, III or IV disease but
had no improvement in survival for stage II
disease.

Massi et al., using multivariate analysis,
found that only stage and grade were sig-
nificant independent prognostic factors of
survival, while age yielded no independent
information [5]. These findings are in gen-
eral agreement with our results and those of
other studies [1,28].

Conclusions and
recommendations

We found a significant increasing trend of
incidence of ovarian cancer. The two most
important prognostic factors for survival
were grade and stage of the tumour. Those
with poorly differentiated tumours had
lower survival rates than those with moder-
ately or well differentiated tumours. Better
survival rates were observed among those
diagnosed with stage I tumours than those
with tumours of other stages.

Since the incidence of ovarian cancer is
increasing, the development of appropriate
methods for early diagnosis, screening and
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treatment of this carcinoma is eagerly
awaited. Better understanding of the genet-
ic and environmental factors that are in-
volved in the pathogenesis of ovarian
carcinoma will lead to new strategies for
the early detection and prevention of this

tumour. Accurate and reliable staging will
be critical to evaluate treatment and screen-
ing methods. The improvement of prophy-
laxis and sccondary prevention depends
upon adequate work-up and improved ther-
apeutic integration of tumours.
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