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Abstract

Thisretrospectivelongitudinal study aimed to evaluatefactor sfor survival of cervical cancer patientstreated
with radiation therapy. Information wasretrieved from the medical records of 1,180 cervical cancer patients
and pathologic material was reviewed to confirm the diagnosis of those treated with radiation therapy at
Srinagarind Hospital, Khon Kaen University between 1 January 1994 and 31 December 1999. The patients
were followed up until December 31, 2004, with current vital status determined through the hospital-based
registry, thepopulation-based cancer registry of Khon Kaen Province, thecivil registration database, theMinistry
of Interior and by mail. Data were analysed with the Kaplan-Meier, Log-rank test and Cox proportion hazard
models. The mortality rate was 70 per 1,000 person-years with an overall 5-year survival of 62.5%. Median
survival was >10 years. From multivariate analyses, the factors that statistically affected survival of cervical
cancer patients included stage (p-value<0.001), hemoglobin level (p-value<0.001), interval between external
and intracavitary radiation (p-value<0.001) and fractionation (p-value=0.024). Stagelll wasassociated with a
1.65-fold mortality risk compared with stage| (95% CI=1.05-2.59). Patientswith alow hemoglobin level (= 10
g./dl.) demonstrated a 1.85-fold mortality risk compared with patientsavalue>12g./dl. (95% Cl=1.40-2.44). An
interval between external and intracavitary radiation >28 days was associated with 2.28-fold mortality risk
compared with aduration of <l day (95% Cl=1.40-2.44). Thefractionation 2 faction was associated with 0.25-
fold mortality risk compared with 1 fraction (95% CI1=0.07-0.96). Futureprospectivetrialsshould beundertaken
to confirm the validity of these factorsand to elucidate their therapeutic implications.

Key Words: Cervical cancer - radiation treatment - survival
Asian Pacific J Cancer Prev, 8, 297-300

I ntroduction

Cancer of the cervix uteri isanimportant public health
problem worl dwide with the overall incidence of 16.2 per
100,000. The incidence is higher in developing than
developed countries (19.1 v 10.3 per 100 000) (Globocan,
2002). Cervica cancer is the most common cancer in
Thai women, the incidence is 19.8 per 100,000 with a
mortality of 8.4 per 100 000 (Globocan, 2002). In Khon
Kaen province which is in the northeastern part of
Thailand, the average incidence during 1998-2000 was
16.6 per 100,000 (Sriplung et al., 2003). The Cancer Unit
at Srinagarind Hospital, Khon Kaen, reported that in 2003
there were 346 cervical cancer patients receiving
treatment, accounting for 8.2 % of thetotal cancersat the
hospital (Cancer Unit, 2004). The major cause of cervical
cancer ishuman papillomavirus (Walboomerset a ., 1999).
Radiation is one of the effective treatment modalities,
alone or in combination with other therapies (Marcial et
al., 1993). Lorvidhaya et a (2000) found the overall 5

years survival after radiotherapy for cervical cancer to
68.2%, valuesbeing 86.3, 81.1, 73.0, 50.3, 47.8 and 7.8%
for stages IB, IIA, 1B, Il1A, 111B and IVA respectively.
Ruangsanam (1998) reported 5 years survival of stage |B
cervical cancer was 62%, Kapp et al. (1998) reported
cervical cancer was 94% and Eifel et al. (1994) reported
that survival of cervical cancer with stage|B1 was89.6%
and 1B2 73%. Differencesin survival may due to many
factorssuch asage (Brun et al., 2003; Wong et al., 2003),
cell type (Thomaset al., 1995), staging (Sriamporn et al.,
2004; Serur et a., 1995), tumor size (Kapp et al., 1998)
and treatment (Chen et al., 2003).

The study of survival in cervical cancer with
radiotherapy israther low. At Srinagarind Hospital, during
2002-2004 reported that 74.5% of all cervical cancer
received radiotherapy (Cancer unit, 2005; Cancer unit,
2004; Cancer unit, 2003). Pesee et al. (1989) studied in
this hospital found 51.2% of cervical cancer patients
survived 5 years after radiotherapy. In this study we
studied the factorsinfluenceto survival of cervical cancer
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received treatment at the Srinagarind Hospital; age, cell
type, staging, tumor size, Hemoglobin level, and treatment
which will help for planning the effective treatment
modality and prognostic diseases.

Patients and M ethods

Thislongitudina study was conducted by retrospective
collecting data to study factors influencing survival of
cervical cancer patients receiving radiotherapy at
Srinagarind Hospital fromg January 1, 1993 to December
31, 1999. All caseswerehistological confirmed and those
undergoing hysterectomy were excluded. There were
1,180 subjectseligiblefor the study. | ndependent variables
wereage, cell type, staging, tumor size, hemoglobinlevel,
radiation, and external and intracavitary radiation and
fractionation.

The starting point of survival time is the date of
receiving radiation until date of death with cancer (Failed)
or censored date; patients still survive at the end of the
study or lost to follow-up.

Data were retrospectively collected from medical
records and radiation records during December 2005 and
February 2006. Patient current vital statuswas determined

Tablel. FactorsAffecting Survival of Cervical Cancer
Patients Treated at the Radiation Unit of Srinagarind
Hospital, from Univariate Analysis

Variables Subjects Crude HR 95%Cl p-value
Cell type
ScC 991 1.00 - 0.186
Adenocarcinoma 178 112 0.88-1.42
Others 11 0.39 0.10-1.57
Staging
I 92 1.00 - <0.001
0 410 1.20 0.79-1.83
" 657 2.20 1.47-3.28
A% 16 3.70 1.73-7.91
Tumor size (cm.)
<4 658 1.00 - <0.001
>4 392 1.49 1.23-1.80
Hemoglobin level (g./dl.)
>12 356 1.00 - <0.001
11.1-12 266 127 0.97-1.66
10.1-11 245 1.68 1.29-2.19
<10 300 2.28 1.79-2.90
Total dose of radiation (cGy.)
< 6,000 296 1.00 - 0.004
6,000-6,500 529 1.00 0.80-1.24
6,501-7,000 328 0.80 0.62-1.02
> 7,000 27 2.19 1.30-3.68
Dose of radiation at A (cGy.)
< 6,000 46 1.00 - 0.003
6,000-7,000 511 0.60 0.40-0.92
7,001-8,000 595 0.57 0.37-0.86
> 8,000 27 1.33 0.70-2.50
Duration of radiotherapy (day)
<63 340 1.00 - <0.001
63-84 357 1.87 1.45-2.42
>84 483 245 1.93-3.11

Duration between external and intracavitary radiation (days)

<1 207 1.00 - <0.001
1-28 531 162 1.20-2.17
>28 442 245 1.83-3.28

through the hospital-based registry, the popul ation-based
cancer registry of Khon Kaen province, the civil
registration database, and the Ministry of Interior. For the
remaining unknown status a follow-up was done by
sending areply-paid postcard inquiring about the current
status. If no reply was received, a second postcard was
sent. Thefinal response rate was 57%.

Analytical methods

Datawere analysed with the Kaplan-Meier, Log-rank
test and Cox proportion hazard models. Univariate
analysis was applied for each variable, then statistically
significant variables were entered into a multivariate
analysis.

Results

The mean age of the patients was 50 years, 50.5%
wereinvolvedin agriculture, 63.8% had 1-5 children. Most
tumorswere squamous cell carcinomas, 55.7% stage 11,
53.6% with atumor size 1-4 cm. At the end of the studly,
41.5% were surviving, 52.7 had died, and 5.8% had an
unknown status.

Survival with reference to various factorsis shownin
Figures 1-9. Factorseffecting survival fromthe univariate
analysis and multivariate analysis are shown in Tables 1
and 2. The fina factors that were statistically affected
survival of cervical cancer patients from the multivariate
analysis were stage, hemoglobin level, interval between
external and intracavitary radiation and fractionation.

Table2. FactorsAffecting Survival of Cervical Cancer
Patients Treated at the Radiation Unit of Srinagarind
Hospital, from the Multivariate Analysis

Variable  CrudeHR Adjusted HR 95% ClI p-value
Staging
| 1.00 1.00 - <0.001
I 1.20 0.96 0.60-1.53
11 2.20 1.65 1.05-2.59
v 3.70 2.10 0.87-5.08
Tumor size (cm.)
<4 1.00 1.00 - <0.001
>4 1.49 0.79 0.51-1.24
Hemoglobin level (g./dl.)
>12 1.00 1.00 - <0.001
11.1-12 1.27 1.24 0.92-1.66
10.1-11 1.68 1.44 1.08-1.93
<10 2.28 1.85 1.40-2.44
Duration between external and intracavitary radiation (days)
<1 1.00 1.00 - <0.001
1-28 1.62 1.55 1.11-2.16
> 28 245 2.28 1.64-3.17
Fractionation
1 1.00 1.00 - 0.024
2 0.55 0.25 0.07-0.96
3 0.58 0.34 0.09-1.28
4 0.55 041 0.11-1.54
5 1.16 0.63 0.15-2.63
Tumor size and total dose of radiation (cGy.)
< 6,000 1.00 1.00 - <0.001
6,000-6,500 - 0.90 0.55-1.51
6,501-7,000 - 0.89 0.48-1.56
> 7,000 - 2.03 0.89-4.64
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Discussion

The characteristics of the study subjectsregarding age,
occupation, education, cell type, hemoglobin level were
similar tothefindingsin other studies (Ruangsanam, 1998;
Shingleton et el., 1995; Sriamporn et a., 1995; L orvidhaya
et al., 2000; Okkan et al., 2003; Wong et a., 2003). The
average of overall of duration of radiation at 85 dayswas

100 1 -
s L
&
5] 1. > 55 hg.
= Z 44-55 kg r
A <dd g,
ooo 4 -
d 5 [ k]
. . . years
Figurel. Survival by Weight
100 : ' ’ -
ors 1 -
z
&
= 4+ 1. stage |
o 2. stage 11 N
3. stage Il
aoo 4 4, stage IV L
1 z g =
years
Figure 2. Survival by Stage
100
oS
=
3
1. <=4 cm. "
2.>4dcm.
am |
d S £ [
yaars
Figure 3. Survival by Tumor Size
100 4 - - - - -
g‘!ﬁ -
2 .
1. =12 gJMdl.
0= 1 2. 11.1-12 gl I
3. 1904 -11 gMdl.
— 4. <=1a g.idl |
& z i *
yoars

Figured4. Survival by Hemoglobin Level

00
. <E000 <Gy.

. 6.000-5.500 <By.
. 6.500-7.000 oBy.
. >TO00 <Gy,

i
PRETRE I

Survlvahprobatity o
i-_‘j ;

B
T

d E] o 15
years
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higher than with Chen et a (2003) who reported only 63
days. This may due to the patients did not follow the
appointment or the machine was under repair. The
unknown status (lost to follow-up) was very small
compared to Sriamporn et a (2004) (5% as opposed to
27%). Keele University (2005) has suggested that if the
lost follow-up rate should be lessthan 15% for appropriate
results. The overall 5-year survival ratein this study was
62.5%, median >10 years, similar to Ruangsanam (1998)
and Kapp et al (1998), but different from Lorvidhaya et
al (2000) and Sakurai et al (2000) who reported slightly
longer survival.

After control for confounding factors, stage,
hemoglobin level, duration between external and
intracavitary radiation, and fractionation were significantly
associated with the risk of mortality of cervical cancer
pati ents undergoing radiotherapy. Patientswith stages IV,
[l and Il had 2.10, 1.65 and 0.96 fold therisk of death of
thosewith stagel, similar to earlier findings (Ruangsanam,
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1998; Okkan et al., 2003; Wong et al., 2003; Shingleton
et el., 1995).

An association with hemoglobin level was also found
by Wang et al (2004) and Kapp et al (1998).
Tangvoraphonkchai (1987) described good response to
radiotherapy in cervical cancer patients with an average
hemoglobin level of 11.33% but a poor response with an
average hemoglobin level of 10.24%.

A longer duration between external and intracavitary
radiation was associated with failure of radiotherapy,
presumably dueto growth intheintermittent period (Pesee
et a., 1989). Overall the tumor size was associated with
risk to death, inlinewith the studiesof Okkan et a(2003)
and Kapp et al (1998), especially when combining the
tumor size and total dose of radiation.

In conclusion, the findings from this study suggested
that early detection and treatment for cervical cancer are
necessary following an effective referral system. A study
on quality of life in cervical cancer patients with
radiotherapy is recommended for future study.
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