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Abstract

Objective: To determine the incidence of pre invasive and invasive cervical lesions and also cost- effectiveness
of Pap smears in Kermanshah, Iran (2004-2007Methods: A descriptive, cross sectional study was performed
between March 2004-March 2007 with all cytological smears analyzed according to the Bethesda Il system.
Efficacy was estimated as the ratio of HSIL and invasive carcinomas detected to all Pap smears. Data were
analyzed with SPSS software and measD for cost in each ageResults: 148,472 smears were analyzed of
which 99.7 % were negative, only 0.3% having cytological abnormalities. ASCUS, LSIL, HSIL and carcinoma
positive rates were 205.4, 73.4, 21.6 and 5.4 per 100,000 Pap smears respectively. The incidence of HSIL and
carcinoma in total was 26.9 per 100,000 women. Before age 35 there were no such lesions so that the effectiveness
of Pap smear before age 35 was zero. The cost for one smear was 5 Euros and the cost for detection per HSIL or
carcinoma was 18,559 Euros. The mean age of women for HSIL was 52.0.7 and for carcinoma 48.11.81
years. Conclusions: Since no HSIL or carcinomas were detected before age 35, and since for changing one LSIL
to HSIL or carcinoma should take more than 5 years , the results of this study suggest that Pap smears before 35
years old is not effective and we suggest commencement of Pap smear in Iran from age 30.
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Introduction the highest cervical cancer mortality rate in the world and
has ranked first in cervical cancer mortality for Latin
Cervical cancer is a serious public health problemAmerica. Incidence of invasive cervical cancer in
given the morbidity and mortality among women. SurvivalMexico,1997, is estimated 50 new cases per 100,000. In
rate for cancer of the uterine cervix have improved ovelexico the average age at death from cervical cancer is
the last 50 years largely, because of the impact of measurs years and 74% of those deaths occur in the 30-64 age
such as Pap smear. Pap smear has been one of the ngostp (Flores et al., 2003).
widely accepted screening procedures for cervical cancer. The screening recommendations and official policies
Pap smear is easy to perform, well tolerated, and relatively different countries and regions show considerable
inexpensive. The ability to screen and treat women forvariation. For example in Netherlands and Finland, the
preinvasive disease, cervical dysplasia, is the key factoecommended number of Pap smears during a woman's
leading to the reduction in the incidence of invasivdife time is seven, whereas in Germany and Australia, the
cervical cancer (Shingleton et al., 1995; O' Meara, 2002)ecommended number is more than 25. In addition in the
but cervical cancer continues to be a leading cause bdfetherlands, and England the recommended time interval
cancer death in women. About 80% of cervical cancerBetween screening examinations is 5 years and in Australia
occur in less developed countries (Suba et al., 2001; Jearihés 2 years and in Germany it is 1 year. There are also
et al., 2002; Le Van Xuan and Le Truong Giang, 2006).alterations in the target age range. For example, in the
Prior to introduction of Pap smear screening, théNetherlands, screening is offered between the age 30-60
incidence of death attributable to cervical cancer in thgears (before 1996, screening was offered between 35-
United States was 25 in 100,000 women, which i$3), whereas in Australia screening is recommended 18 -
remarkably similar to current cervical cancer incidenc&0 years (van den Akker-van Marle et al., 2002).
rates in some developing nations. Today the estimated These different polices is dependent to the cost
death from cervical cancer in Vietnam is at least 13.5 peaffectiveness of the test in different countries. In one study
100,000 women and its incidence is 26 per 100,000 women Italy the cost per examined woman was 24.6 $, whereas
(Suba et al., 2001). For comparison in the United Stateper CIN2 or more sever lesion detected was 13,600 $. In
the current rate of cervical cancer is 5 per 100,000 womehat study although the cost for a single procedure is low,
(llana et al., 2007). Mexico as a developing country hathe cost per detected lesion is quite remarkable due to
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low detection rate in populations screened (Zappa et alTable 1. Incidence Rate of Abnormalities in Pap
1998). Smears, Kermanshah, Iran (2004-2007)
The purpose of this study was to identify and report; .
L. . . . . . . lagnosis
the incidence of pre invasive and invasive cervical lesions——
and the cost — effectiveness of Pap smear test in ¥4egative 14,8018  99,694.2 341 108 15-74

Number per 100,000 Mean age SD age range

developing country such as Iran, according to age gro ;EUS 130095 27%5':' 4?1'52 1121'19 1176'7723
15-74, 20-74, 25-74, ... 70-74 years, and to detect thg, 20 216 5200 107 35:71
most effective target age range in Kermanshah, Iran.  ~,cinoma 8 54 48.1 18 4550

Total 148,472 100 34.17 10.86 15-74

Materials and Methods

HSIL or carcinoma to all smears was zero , so Pap smear
For this cross-sectional descriptive study thewas not cost- effective before age 35 in this study. The
cytological findings of all Pap smears recorded in alcost for finding 40 cases of HSIL and carcinoma was
laboratories in Kermanshah province (private laboratorieg42,360 Euros. The cost for finding one HSIL or
and laboratories of governmental family planning clinics)carcinoma was estimated 18,559 Euros (Table 4).
from March 2004 to March 2007 were collected
(n=148,472). The cytological smears were analyzeiscussion
according to the Bethesda Il system by cytopathologists
or cytotechnologists. The cost for each Pap smear test Pap smear for cervical screening has been around for
(excluding all gynecology related costs) is estimated ®ver 50 years , but there is still world wide variation
Euros. regarding screening age limits and intervals. The Pap test
Non medical costs have not been addressed by anyhats been successful in reducing the incidence of cervical
the published models. Relatively small costs related toancer by 79% and the mortality by 70% since the 1950's
time lost from work, child care, transportation, etc, borr{llana et al., 2007). A rational approach to determining
by the majority of the population may counterweight thescreening policy should take into account the underlying
larger costs associated with cancer. Effectiveness wa#gte of cervical cancer, the absolute difference in
estimated as ratio of number of HSIL and invasiveeffectiveness of screening at different intervals, and the
carcinoma detected to all smears. costs of screening. Effectiveness of Pap smear in
Data were analyzed with SPSS software and crogéermanshabh, (Iran) before age 35 was zero in the present
tabulation tables and central tendency and dispersigsiudy.
indices, such as, mean and standard deviation for cost in In acost-effective model in a developing country
each group. (Parana in Brazil), the great majority of examinations had

Results Table 2. Age Specific Incidence Rates and Frequency
of Diagnosis per 100,000 Pap Smears

Between March 2004 to March 2007, 148,472 Pap, ¢ Negative ASCUS  LSIL

smears were performed. The age of women was 15-74

years. Mean age was 34190.9. Many of the women were 1519 6,737 6 3 0 0 6,746

HSIL Carcinoma Total

under 25 years old (20.4%). 99.9% of smears Wer?O_?_4 23508 (88'192) (44‘2) (0()) (02) 23528
satisfactory and 0.1% were unsatisfactory (n=125). All o ' (51) (34) ©) ©) '
the unsatisfactory samples were negative. The great.og 26 507 31 5 0 0 26543
majority of examinations had a negative result (99.7%). (116.8) (18.8) 0) (0)
Only 0.3% had cytological abnormalities (Table 1). 30-34 26,446 42 16 0 0 26,504

Incidence of HSIL was 4 times to carcinoma. The (158.5) (60.4) (0) 0)
lowest mean age was in negative group and highest medpr39 21,669 51 12 7 0 21739
age was in group HSIL. Incidence of LSIL under 25 years (234.6) (55.2) (322) (0)
was 36.3 per 100,000 (n=11). Age specific incidence ratgd-44 17,174 o3 21 1 0 17,249
and frequency of diagnosis per 100,000 are shown in Tab 49 11.389 (3037,43) (1212‘5) (5'8)7 (0)6 11.456
2. 83321 smears were conducted for people under 35 years ’ (296.8) (174.6) (61.1) (52.4) '
old but no HSIL or carcinoma were found under age 3%0.54 7,713 33 9 5 2 7,762
The incidence of HSIL and carcinoma totally was 26.9 (425.1) (115.9) (64.4) (25.8)
per 100,000. All of invasive carcinoma and HSIL was55-59 3,150 19 3 4 0 3,176
found in 35-71 years and total incidence for HSIL and (598.2) (94.5) (125.9) (0)
carcinoma in this age group was 61.4 per 100,000. 99.969-64 1,786 12 8 3 0 1,809
of smears less than 25 years were negative. Minimum (663.5) (442.2) (165.8) (0)
percent of negative was in age group 70-74 and 60-6p-69 1.118 6 2 2 0 1.128
years (98.7%). Leastincidence for carcinoma was in thx;0_7 4 81 (53169) (17;‘3) (17;3) (%) 832
age group under 45 (n=0). (721.2) (240.4) (360.6) (0)

The incidence of carcinoma above 55 years was zere-
But HSIL above 55 was 172.8 per 100,000. Under agotal 148,018 - 305 109 32 8 148,472

35, we have not found HSIL or carcinoma. So the rate of (2054) (73.4) (21.6) (5.4)
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Table 3. Cost Distribution of Diagnosis of HSIL and women age 20-39 years, when the incidence of CIN2 in
Carcinoma by Age Groups the screened population is highest and before the peak
incidence of invasive disease (Herbert and Smith, 1999).
In another survey in Aten on 31,409 smears the

Age group  Total Cost Number of HSIL  Cost per HSI

(Euros) or carcinoma or carcinoma : A
TR 33730 5 " frequency of CIN3 was 12 per 100,000 anq invasive cancer
20-24 117’640 0 . 3.2. The mean age of CIN3 was 37 (Oncins et al., 2001).
25.29 132:715 0 * In Iran frequency of HSIL was 21.6 per 100,000 and
30-34 132,520 0 * invasive carcinoma 5.4 per 100,000. The mean age for
35-39 108,690 7 15,527  HSIL was 52.03 years.
40-44 86,250 1 86,250 In England the commencement of screening at the later
45-49 57,280 13 4,406 age of 25 is suggested (Moban and Ind, 2004). In
50-54 38,810 7 5,542 Netherlands before 1996 screening was offered between
55-59 15,880 4 3,970 age 35-53 and now is offered between 30-60 years, but in
60-64 9,045 3 3,015 Australia screening is recommended between age 18-70
gg:gz 2'?28 g i’ggg (van den AkI.<er—van Marle et al., 2002). We had not any
i i HSIL or carcinoma under age 35. We had 16 case of LSIL
Total 742,360 40 18,559 under age 30, that it can occasionally progress to HSIL
*Number of HSIL or Carcinoma equal zero. during 10-15 years (Sasieni and Castanon, 2006). So we

a negative result (98%) , only two percent of examinationgon’t suggest conventional Pap smear with this quality
had cytological abnormalities, LSIL predominated inbefore age 30, and smear before age 35 is not cost
women age 15-30 years, HSIL was more common at 2®ffective. So we can reach to this point that the age for
45 years and women older than 40 years had the greatestnmencement of Pap smear in Iran can be higher than
incidence of invasive cancer (Bleggi Torres et al., 2003)ther reports. In Vietnam invasive cervical cancer rarely
In a survey in USA for screening 5100 women for cervicabccurs in women before age 30 or in post menopausal
cancer using liquid-based cytology found 3.3% HSIL women who have had a history of negative Pap smear.
4.3% LSIL, 9.7% ASCUS (Mao et al., 2005). The five years time interval is chosen in order to decrease
Candidates for Pap smear screening include wometpsts. The mean progression rate of a squamous intra
between the age of onset of sexual activity and the age epithelial lesion (SIL) even a high risk one, to invasive
85. The American Cancer Society suggests pap smear frararvical cancer is longer than five years. Therefore a 5
age 21 or 3 years after commencing vaginal sex with ngears screening interval detect the majority of high risk
upper limit (llana et al., 2007). The age for beginningSILS before they progress (Le van Xuan and Le Truong
screening is 30 years of age for Finland , the Netherlandsiang, 2006). The time of progression from CIN to CIS
and Japan , and 25 years of age for most other countri¢s.estimated to be 10-15 years creating a lengthy lead
In 2003, England changed its screening policy to offer 8me during which the disease may be identified (Cervical
yearly screening from 25 - 49 years of age and then &ancer preventation: Cost — effective screening).
yearly screening for women age 50-54. In England the In Sweden of 1998, the screening guide lines are 3-
incidence of cervical cancer in women under 25 years ofearly tests between 23 and 50 of age and 5 years tests
age is low (2.5 per 100,000 women per years (Sasiehetween 50 and 60 years of age (Dillner, 2000). In one
and Castanon, 2006)Jnder age 35 we had 109.2 ASCUS study from Carolina screening every 1 or 2 years compared
per 100,000. ASCUS is the most common abnormakith every 3 years improved the effectiveness by less than
cytological report on Papanicolaou smears (3-5%) (llan&%, so screening is recommended at least every 3 years
et al., 2007). Every year approximately 2 million USfrom about age 20 to about age 65 years (Eddy, 1990) .
women are diagnosed as having a cervical cytological Result of one study in Netherlands is that in the case
result of ASCUS but this is associated with only a10-209%f limited resources, the program should use a five years
incidence of CIN1 and 3-5% risk for CIN2 or 3. It hasinterval and concentrate on the age range 25-60 years,
become apparent that CIN1 is most often a benign HPWith special attention to women who have never been
infection and will regress spontaneously in more than 60%creened or screened >10 years previously (Hanselaar,
of cases (llana et al., 2007). 2002). In a cost — effectiveness survey of cervical cancer
In a 3 year study of population of Southampton therecreening in five developing countries (India, Kenya, Peru,
were 10 times as many cases of CIN3, compared witfouth Africa, and Thailand), visual inspection of the cervix
invasive squamous cell carcinoma (Herbert and Smittwith acetic acid or DNA testing for HPV in one or two
1999). The peak age incidence of CIN was in those ageainical visits was cost- effective alternatives to
25-29 years, which was 20 years earlier than the peak agenventional cytology — based screening and the two visits
incidence of invasive cervical carcinoma. But infor the test is suggested at 35 and 40 years of age (Sue et
Kermanshah HSIL was 4 times compared with invasivel., 2005). In India itis suggested that alternative methods
cervical carcinoma. In England in women aged 50 yeargke visual inspection methods could be more feasible for
the rate of CIN3 is 2.5 times that cervical cancer (Sasiemirganized population based screening in a low resource
and Castanon, 2006). In Southampton 90% of CIN3 waspuntry (Patro and Nongkynrih, 2007).
diagnosed in women less than 50 years. The results of Low incidence of epithelial cell abnormalities in this
this study suggest that the best opportunity preventingtudy, really may be due to lower incidence of the disease
invasive squamous cell carcinoma lies in the screeningnd lower incidence of human papilloma virus (HPV)
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infection or due to high false negative rate of pap smear effectiyeness of cervical cancer screening in five developing
due to sampling errors and misinterpretation of smears countriesNew Engl J Med17, 2158- 68. = _
False negative rate of pap smear in U.S.A is 51%(6)HanselaarAG (2002_). Criteria f_or organized cervical screening
The sensitivity of a single pap smear is poor and is between ,‘Zggrér;a fg e601|g|_2egmpha5|s on the Netherlands program.
30-87% (Moban and Ind, 2004). Approximately 30% ofy, ¢ 5iri M, Fakh’fakh R, Ghyoula M, et al (2000). cost
new cancer cases each year result from women who have effectiveness of cervical cancer screening strategies in
undergone pap testing , but errors of sampling , fixation Tunisia. Tunis Med 78, 557-61.
or interpretation occur (llana et al., 2007) . In Iran if paHerbert A, Smith JA(1999). Cervical intraepithelial neoplasia
smear will be done with this quality , is not cost effective  grade lll and invasive cervical carcinon@ytolpathol, 10,
before age 35,because we had not HSIL or cervical cancer 161-70.
under age 35.Thus we must not only increase the qualityjudhes AA, Glazner J, Barton P, Shlay JC (2005). A cost
of sampling but also we must use the newer methods with Effective analysis of four management strategies in the
higher sensitivity, like liquid based pap smear (80% Octermination and follow- up of atypical squamous cells of
S SR, . . . undetermined significancBiag Cytopathol 32, 125-32.
Sens't“{'tY)' and if W't_h_ increasing quality of sampling Addis IB, Hatch KD, Berek JS (2007). Intraepithelial disease
and using more sensitive methods, we would have Iow of the cervix, vagina and vulva. in: Jonathan S Berek.
epithelial cell abnormalities , we can reach to this point  Novak's Gynecology, Lippincott Williams and Wilkins, 561-
that the incidence of disease in Iran is lower than west . 85.
We must have a survey on the incidence of high risk HP\Wandelblatt JS, Lawrence WF, Gaffikin L, et al (2002). Costs
In western countries the incidence of HPV in genital tract and benefits of different strategies to screen for cervical
is high and 90% of cervical intraepithelial neoplasia is ~Sancer in less-developed countriégatl Cancer Instd4,

attributable to HPV , thus we see cervical epitheliakimlﬁeg‘sa

f’"bf‘orma"“es. m. lower age group and with higher alternative triage strategies for squamous cells of
incidence (Sasieni and Castanon, 2006; llana et al., 2007). |, qetermined significancdAMA 287, 2382-90.

In our study the highest incidence of ASCUS is in age 70-¢ van Xuan, Le Truong Giang (2006). The cost effectiveness
74 , and is perhaps due to cervical atrophy in this age of Pap smear screening services in a developing codhtry.
group and perhaps this is the reason, the mean age of LSIL Engl J Med 354 1536-46.

and HSIL was lower than ASCUS . In Iran the cost foiMao C, Balasubra Manian, et al (2005). Should liquid-based
one smear was 5 Euros and the cost for finding one HSIL cytology be repeated at the time of colposcopybatet

or carcinoma was 18,559 Euros. In one survey in Portugal Gynecol Surveso, 437-8. o

the average cost for carcinoma detected was 1199 Eurfioban S, Ind T (2004). Cervical screening in England and

with Pap screening (Boronow, 1998). In another survey, Wales: an up dat€urr Opin Obstet Gynecol6, 491-6.

. L f h dpvoaVazquez RM (2004). Cost-effectiveness of cervical cancer
in Tunisia Pap smear for 40-64 years every 5 years ha screening programme in Algarve region, Portugak ESP

the highest cost — effectiveness ratio (Novoa Vazquez , gsajyd Publica7s, 341-53.

2004). Oncins R, Fuente C, Najar M (2001). Descriptive study of
In 1986 with the data from 8 countries it was found cervical intraepithecal neoplasia grade Il cases in the area

that the highest impact on incidence rates comes from of the hospital of Barbastréten — Primaria 28 457-62.

screening every 3-5 years between the age of 35 and @4Meara AT (2002). Present standards for cervical cancer

years (Sasieni and Castanon, 2006). From our data we ScreeningCurr Opin Onco) 14, 505-11.

believe that the same or starting at 30 can be recommeno%zasieni P, Castanon A (2006). Call and recall cervical screening
in Iran programme: screening interval and age lin@str Diagn

Pathol 12, 114-26.
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