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ABSTRACT 
In spite of preventive measures such as Papanicolaou cervical cytological analysis and, more recently, vaccina- 
tion against HPV infection, cancer of the uterine cervix continues to be one of the most frequent causes of mor- 
tality among women worldwide, particularly in developing countries. In this prospective study, sixty patients 
with inflammatory Pap smears had a colposcopy with directed biopsies. The average age of our patients was 42 
years. Results showed that colposcopy is normal in 10% of women. It showed normal transformations, ectropion, 
a colpotis and polyp at 8.33%, 21.66%, 13.33% and 5% respectively. It was able to detect changes with Grade I 
atypical transformations (28.33%), and Grade II atypical transformations in 13.33% of cases. The biopsies were 
objectified dysplasia and carcinoma in 24.13% of cases with carcinoma in situ, micro invasive squamous cell car-
cinoma and invasive carcinoma glandular. Moreover, we detected HPV-specific antibodies in sera of these pa-
tients. Results showed that six patients (10%) showed a positive reactivity to at least one of the HPV-16 or 
HPV-18 antigens and sera showed different reactivity to the different antigens with the following percentages: 
5%, 3%, 2%, 3% and 3% for L1 HPV-16, E6 HPV-16, E7 HPV-16, E6 HPV-18 and E7 HPV-18 respectively. 
Among patients having positive antibody response, 83.33% were cases of dysplasia and carcinoma. We con- 
cluded that the Pap smear, examination of key screening for cervical cancer, is a screening test without diagnos- 
tic value and more specifically any inflammatory Pap smear should be considered a positive test and led to fur- 
ther investigations. Moreover, colposcopy is an exam that is performed on an outpatient basis; it allows a de- 
tailed study of the cervix and reduces the negative rate of cytology. In addition, early detection of HPV antibo- 
dies could help the follow-up of patients. 
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1. Introduction 
Cervical cancer has been the subject of several epidemi- 
ological studies since 150 years ago. It is among the first 
two gynecological cancers in countries development and 
developed countries of the flowering of sexually trans-
mitted diseases and represents a public health problem. It 
is a leading cause of death among women between 35 
and 45 years [1]. Cervical cancer is the second most 
common cancer in females in the world with around 
500,000 new cases occurring annually, but the first in the 
developing countries with a high mortality if not diag-

nosed early [2]. 
In Tunisia, cervical cancer is the second most frequent 

cancer among women. Previous study was undertaken to 
determine epidemiological and pathological profile of 
cervical cancer in Tunisia, which shows that the inci-
dence of cervical cancer in our country is relatively low 
in spite of the absence of a screening program. Moreover, 
authors have reported that squamous carcinoma was 
more frequent than adenocarcinoma [3]. In fact, in our 
country, the incidence of cervical cancer is inferior to 
5/100,000 women, and the viral positivity type HPV-16 
is the most common for all studies in Tunisia [4]. The 
incidence of cervical cancer is estimated to 11.2 per *Corresponding author. 
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100,000 women in developed countries, and 18.2 per 
100,000 women in developing countries and the inci- 
dence was different when studying developing areas, 
country by country [5]. 

In spite of preventive measures such as Papanicolaou 
cervical cytological analysis and, more recently, vaccina- 
tion against HPV infection, cancer of the uterine cervix 
continues to be one of the most frequent causes of mor- 
tality among women worldwide, particularly in develop- 
ing countries [6]. The etiological role of human papillo- 
mavirus (HPV) infection in cervical precancer/cancer is 
supported by numerous biological and epidemiological 
studies [7,8]. HPV 16 is the most common oncogenic 
type and is detectable in approximately half of all cervic- 
al [9,10]. HPV 18 is the second most common type in 
invasive cervical cancer world-wide [10]. 

We aimed in this study to show that the Pap smear, 
examination of key screening for cervical cancer, is a 
screening test without diagnostic value and more specif-
ically any inflammatory Pap smear should be considered 
a test positive and led to further investigations, as well as 
to emphasize the importance of colposcopy to vaginal 
inflammatory cervical smears. Moreover, we used a GST- 
capture ELISA to detect antibodies to different HPV 16 
and HPV 18 antigens. 

2. Materials and Methods 
2.1. Cytology-Colposcopy-Histology Tests 
We conducted a prospective study on the cyto-colpo- 
histological comparison of inflammatory Pap smear 
screening tests performed in patients who consulted “C” 
service center of maternity and neonatology of Tunis. 
The study included 60 inflammatory smears; all patients 
had a colposcopy and 58 of them have benefited from 
examined biopsies. The study involved women with ge- 
nital activity, perimenopausal and postmenopausal wo- 
men. We evaluated the sensitivity of Pap smear in scree- 
ning for cervical cancer. We have stressed the value of 
colposcopy in addition to cytology even in the absence of 
signs for a dysplasia. We correlated the results of various 
tests: 
• Cytology. 
• Colposcopy (indirect signs suggestive of cervical le- 

sions). 
• Histology (biopsies). 

All Pap smears were performed on an outpatient basis. 
The cytologic interpretation is provided by pathology 
services of the hospital “La Rabta” and “Salah Azaiz” 
Institute. Results are then collected and placed in the 
records of the outpatient. 

Women with inflammatory Pap smears were called for 
colposcopy within the service itself. Colposcopy was 
performed in room colposcopy without anesthesia, by 

four different Colposcopists medical team. In the absence 
of evidence in favor of a lower genital tract infection, 
colposcopy is done immediately. 

Results of colposcopy are expressed according to the 
classification of the French society of colposcopy. Di-
rected biopsies were performed in the presence of ano-
malies detected by colposcopy. Histological examination 
is provided by the pathology laboratory of the hospital 
“La Rabta”.  

2.2. Recombinant Proteins and GST-Capture 
ELISA 

HPV-types 16 and 18 E6 and E7 as well as HPV-16 L1 
have been over expressed as fusion proteins with gluta-
thione S transferase (GST) in E. coli BL21 as previously 
described [11]. 

HPV-types 16 and 18 E6 and E7 coding sequences 
fused at their 3’-end in frame to a sequence encoding the 
terminal undecapeptide of the SV40 (tag), were isolated 
from bluescript plasmids described by Meschede et al. 
[12] and inserted into a pGEX vector for expression as 
GST fusion proteins in E. coli. 

E. coli BL21 cells transformed with the pGEX plas-
mids were grown in Luria Bertani medium containing 1 
mm ampicillin. Recombinant protein expression was in- 
duced by adding 0.25 mm isopropyl-ß-D-thio-galactoside 
(IPTG) to the medium. Bacteria were harvested and then 
pelleted bacteria were resuspended with complete pro-
tease inhibitor and lysed with a high-pressure homoge-
nizer. Lysates were cleared and stored at −20˚C. The 
lysate’s total protein concentration was determined using 
the Bradford-Reagent. 

Human sera. 
Blood samples were collected from patients. As con-

trols, we have chosen seventy healthy women, randomly 
taken out of the general adult women population of Tu-
nisia. The status of patients was clinically determined 
based essentially on cytology and biopsy analysis. Sera 
were collected and conserved at −20˚C until use. 

GST-capture ELISA test. 
Polysorp plates were coated overnight, with gluta-

thione casein to 2 mg/ml in coating buffer, then were 
blocked with 180 ml of casein blocking buffer per well 
and incubated 1 h at 37˚C. After washing, wells were 
incubated for 1 h at room temperature, with the cleared 
lysates from E. coli over expressing GST fusion proteins, 
diluted in casein blocking buffer (0.2% (w/v)) casein in 
phosphate buffer saline to 0.25 mg/ml total lysate pro-
tein. 

After washing, the ELISA plates were incubated with 
serum diluted 1/200 in buffer. Bound human antibodies 
were detected by immunoglobulin Ig G goat anti-Human 
biotinylated, at a dilution of 1/105 and the streptavidine 
conjugated to horseradish peroxydase (HRP) diluted at 
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1/104 and incubated for 1h at room temperature. As sub-
strate we use the tetramethylbenzidine. The reaction was 
stopped after 7 min, by adding 50 ml of 1 M sulphuric 
acid/well. Thereafter, the absorbance at 450 nm was 
measured; the absorbance in wells with GST alone as 
antigen defined the background reactivity of a serum and 
can be subtracted from the absorbance with the GST fu- 
sion protein to calculate the specific reactivity of a serum 
against the fused antigen. The cut-off value was calcula- 
ted as previously described [11]. 

3. Results 
Results of Cytological Examination 
Cytology examination of the Pap smears showed that the 
60 samples are inflammatory. Inflammatory Pap is de- 
fined by the presence of magnification (×400) of 10 in- 
flammatory cells per field (Polynuclear Neutrophils— 
Histiocytes-Plasmocytes and Lymphocytes). 

The criteria of inflammation are the abundance of in- 
flammatory cells and the presence of altered polymor- 
phonuclear. Sometimes identifies a specific pathogen: 
• Fungal inflammatory smear. 
• Inflammatory smears with trichomonas. 
• Condyloma. 
• Inflammatory smears with herpes simplex. 
• Other smears consisting of metaplasia and non-speci- 

fic inflammatory smears, cytolytic and hemorrhagic. 
An inflammatory process related to a specific or not 

can be argued before the infection following changes: 
• The presence of numerous trails Neutrophils often 

altered. 
• False Eosinophilia. 
• The presence of perinuclear halos. 
• Swelling of the core becomes large with, however, a 

fine chromatin and nuclear membrane. 
Inflammatory samples, always have a “dirty” appea- 

rance with a background not optically empty, but rich in 
inflammatory cellular elements with possibly or patho- 
gens, and secretion and mucus. 

As we can see in Figure 1, colposcopy applied for the 
sixty cases confirm the existence of different profiles 
(normal colposcopy, ectropion, colpites, polyp and atyp- 
ical transformation). 
• For normal colposcopy, the connective tissue is well 

vascularized, the liquid interstitial is abundant and the 
collagen fibers are dispersed. 

• Normal transformation area: during the redesign pro- 
cess appear different colposcopic aspects correspon- 
ding to the progression of squamous and glandular 
elements of regression. 

• In the case of ectropion, there was eversion of the cer- 
vical canal and the glandular mucosa was secondarily 
externalized. This eversion has a diameter that ex-  
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Figure 1. Results of colposcopy (percentage) for the sixty 
cases tested. (a) Normal colposcopy; (b) Isolated ectropion; 
(c) Colpites; (d) Normal transformation area; (e) Cervical 
polyp; (f) Atypical transformation grade I; (g) Atypical 
transformation grade II. 

 
ceeds 1 centimeter long axis. 

• Appearance colpitis translated certainly an acute in- 
flammation of the lining, but it has no specific cha- 
racter. It is often more pronounced in parasitic tricho- 
monas, but it can be also in fungal infections and 
pyogenic bacteria. 

• A polyp has a connective axis and epithelial lining. 
The easiest polyp is a disc of larger than other glan- 
dular mucosa. The value of colposcopy is not to des- 
cribe the coating of polyps, but to clarify whether this 
is polyps, look for associated injuries and set the 
terms of the treatment. 

• Atypical transformation Grade I: the exam without 
preparation objective never congestive or erosive red 
areas, but sometimes leukoplakia. Areas mosaic or 
punctuation spontaneous end network. The blood 
vessels have a regular size and direction of the inter 
capillary distances capillaries are normal (less than 
300 microns). 

• Atypical transformation Grade II: They are usually 
due to dysplasia, but pregnancy and some infections 
can give the same aspects 

We performed 58 biopsies on 60 colposcopic exami- 
nations. The indications were different. Biopsies ectro- 
pions and areas of normal processing were performed 
because of the extent of the injury or because there were 
signs of severe combined colposcopic. 

Table 1 shows the histologic data for the biopsies 
tested. In fact, for confrontation, cytology-histology and 
inflammatory smears considered in our study, it has been 
revealed different figures and are distributed as follows. 
The majority of cases showed condyloma (19 cases), 
followed by cervicitis (16 cases) then moderated and 
severe dysplasia (11 cases). 

Carcinoma cases are detected in only 2 cases (3.44%). 
As summarized in Table 2, for a total of 60 smear in-

flammatory lesions requiring the colposcopic directed 
biopsy (58 cases): 
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• Histology is in favor of a benign lesion in 73.33% of 
cases. 

• 3 cases of carcinoma were diagnosed with in situ 
carcinoma, micro-invasive squamous cell carcinoma 
and invasive glandular cancer. 

Table 3 showed that the seroresponse against the dif- 
ferent antigens L1, E6, E7 HPV-16 and E6, E7 HPV-18 
determined using the GST-capture ELISA was more im- 
portant for cases than for controls. The seropositivity 
toward the distinct antigens was different and it depends  

 
Table 1. Histologic data of biopsies. 

 Number (n) Percentage (%) 

Normal mucosa 3 5.17 

Cervicitis 16 27.58 

Condyloma 19 32.75 

Condyloma acuminatum 1 1.72 

Ectropion 1 1.72 

Squamous metaplasia 1 1.72 

Polyps 1 1.72 

Mild dysplasia (INC1) 3 5.17 

Moderate and severe dysplasia + CIN 11 18.96 

(CIN2-CIN3-CIS)   

Carcinoma 2 3.44 

 
Table 2. Distribution of cases upon the analysis of histology 
of biopsies. 

 Cases (n) Percentages 

Benign lesions 44 73.33 

Low-grade lesions 7 11.66 

High-grade lesions 5 8.33 

(1 CIS)   

Squamous cell carcinoma 1 
 1.66 

Glandular carcinoma 1 1.66 

 
Table 3. Seropositivity against HPV-16 and HPV-18 anti- 
gens. 

Antigens Case (n) Percentage (%) 

HPV16 L1 3 5 

HPV16 E6 2 3 

HPV16 E7 1 2 

HPV18 E6 2 3 

HPV18 E7 2 3 

on the type of antigen.  
For the 60 inflammatory Pap smears considered in the 

present study, we detected HPV-specific antibodies in 
sera of these patients. Results showed that six patients 
(10%) showed a positive reactivity to at least one of the 
HPV-16 or HPV-18 antigens and sera showed different 
reactivity to the different antigens. Higher prevalence is 
showed for L1 HPV16 antigen. Among patients having 
positive antibody response, (5/6: 83.33%) were cases of 
dysplasia and carcinoma with 1 in situ carcinoma, 1 mi-
croinvasive squamous cell carcinoma and glandular in-
vasive carcinoma. 

Figure 2 gives different pictures for typical histology 
exalmination. 

4. Discussion 
Most developed countries have experienced in recent de- 
cades a significant decrease in invasive cervical cancers. 
This downward trend is mainly attributed to the benefi- 
cial effects of screening. This decrease can be quantified 
globally at 3% per year [13].  

Our country is among the countries with a low inci- 
dence of cervical cancer, but it remains unfortunate pro- 
gnosis in advanced stages, hence the importance of 
screening. 

There is currently a sixty HPV which more than a do- 
zen infect the genital epithelia. They are classified into 
two categories according to their integration in the cellu- 
lar genome properties and their presence in invasive car- 
cinomas [14]. Low risk HPV types (6, 11, 42, 44) and 
high risk HPV (16, 18, 31, 33, 35, 39, 51, 52, 56). 

Richard monitoring of patients with dysplasia, calcu- 
lated duration of progression to carcinoma in situ:  
• 7 years on average to mild dysplasia. 
• 3 years for moderate dysplasia. 
• 1 year for severe dysplasia. 

But in recent years several authors have found delays 
of any changes, so it is possible that HPV infection ac- 
celerates the progression. 

Epidemiological study showed that the age of the pa- 
tients regularly increases with the degree of atypia, which 
indicates a change in time [15]. 

The use of screening by cervical smear has reduced 
mortality from cervical cancer due to the long period of 
carcinogenesis and accessibility of cytological and histo- 
logical detection of cervical cancer [16]. The interpreta- 
tion of the Pap smear has changed a lot and reading crite- 
ria blades have been many changes, but the doctor con- 
tinues to be solely responsible for the management and 
monitoring of abnormal smears. 

Knowing that the false negative rate is on average 20%, 
we believe that further investigations are necessary to re- 
medy the deficiencies of cytology [17]. 

The false negative rate in our series is 39.28%. False   
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Figure 2. Typical histology examination pictures. (a) Microinvasive squamous cell carcinoma; (b) In situ adenocarcinoma; (c) 
Endocervical adenocarcinoma (moderately differentiated infiltrating); (d) Glandular invasive carcinoma; (e) Endocervical 
dysplasia. 
 
negatives are formidable and can have very serious con- 
sequences. 

Pairmuti [18] in a study of 4781 women with precan- 
cerous or cancerous lesions of the cervix, counts 1.5% 
false negatives are as follows: 
• In 58.5% of cases there was a sampling error. 
• In 38.6% of cases of error screening. 
• In 2.9% of cases of misinterpretation. 

Vander Graaf [19] has taken over all smear slides in- 
itially classified I or II collected from patients who pre- 

sented within 3 years negative cytology moderate or se- 
vere dysplasia, carcinoma in situ or invasive carcinoma. 
The results are as follows: 
• There was an underestimation of the damage in the 

first reading in 17.5% of cases. 
• There is a good correlation in 70.2% of cases. 
• 12.3% of smears were no significant. 

Soot and Lauge [20] studied 748,871 smears in a pop- 
ulation of 277,842 women in a period of ten years. They 
assess the reliability of cytology with strict criteria na- 
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mely: 
• Negative cytology is considered true negative if with- 

in 3 years it is followed by 2 negative cytology tests. 
A positive cytology is validated if the histological evi- 

dence obtained in the year following the smear. So far, 
followed by successive smears has been the accepted 
method for monitoring Pap vaginal inflammation, but it 
may still miss some cytological abnormalities knowing 
dysplasia were found in the biopsies after review colpo- 
scopic on inflammatory smears [21,22]. 

Table 4 shows comparative findings for different au- 
thors. A study conducted by Jones and colleagues 
showed that the control of cervical smears by other in- 
flammatory smear lower sensitivity and negative predic- 
tive value as colposcopy and directed biopsy. As against 
the specificity and positive predictive value are better. 
This means that vaginal Pap repetitive can still miss a 
lesion underlying the inflammation; 

For Dargent [23], 77.6% of false negative cytology re- 
covered by colposcopy: is divided as follows: 
• 14.2% for the CIN III (percentage of redressed diag- 

nostics). 
• 53.3% for the CIN II. 
• 86.6% for the CIN I. 
• 100% for plan condyloma. 

Association cytology colposcopy is the best method 
for optimal sensitivity in cervical lesions. 

In English literature [24,25,26], the incidence of HPV 
lesions, dysplasia, or even invasive cervical cancer, dis- 
covered by biopsies by colposcopy in patients with per- 
sistent inflammatory smears, between 18% and 35% 
[21].  

Our Tunisian population is different from Western 
populations, due to customs and religious factors that are 
different. But according to a study made by the team 
Turkey N. C. SECKIN et al. in 1997 [27], the incidence 
of precancerous diseases and cancer of the cervix in their 
population that is similar to ours, in patients with Pap 
smears persistent inflammation is 22.7%. 

This rate is scary because it shows the large number of 

serious diseases is under-diagnosed. 
So we think that inflammatory smears should not be 

considered a normal variant especially if it persists de- 
spite anti-infective therapy and should be considered a 
positive test to be completed by further investigations 
[28]; 

Colposcopy and directed biopsy seem essential not to 
ignore severe lesions. 

To emphasize the value of colposcopy in vaginal Pap 
inflammatory, knowing that inflammation can hide in- 
traepithelial lesions; A comparative study was conducted 
by Linda et al. comparing intraepithelial lesions found on 
histological study in women with inflammatory Pap 
smears and those with normal smears in two different 
populations: one exposed to sexually transmitted diseases 
and the other normal. 

In the absence of inflammation, the possibility of 
finding intraepithelial lesions all stages taken during bi- 
opsies directed by colposcopy is the same in the popula- 
tion exposed to risk factors and which is not. 

However, the rate of dysplasia doubles in case of in- 
flammation in the population at risk, this is due to infec- 
tions including HPV main factor for cervical cancer. 

Campion, Singer and Mitchell [29] drew attention to a 
number of published studies including those of Kohan et 
al. [30] and Reiter et al. [26] showing that colposcopy 
and directed biopsies in cases of inflammatory Pap smear 
found: 
• 30% of intraepithelial neoplasia after a single inflam- 

matory smear. 
• 70% of intra-epithelial neoplasia in cases of persistent 

inflammation. 
This shows that the more severe the inflammation is so 

persistent, it hides most of the neoplastic cells. Nijirje- 
sy’s [31] study, in 1972, studied a group of 434 women 
with inflammatory Pap smears: 367 improved after treat- 
ment and 67 had persistent inflammation. 

They have had a colposcopy with directed biopsies 
that found up to 78% of non-detected cervical cytology 
pathologies. The rate of false negative Pap smear in this 

 
Table 4. Comparative findings for different authors. 

 Number of samples tested Conclusion 

Pairmuti 4781 (women with precancerous or cancerous lesions of the cervix) 1.5% false negatives 

Soot and Lauge 748,871 True Negative cytology (if within 3 years it 
is followed by 2 negative cytology tests) 

Dargent 77.6% of false negative (recovered by colposcopy) 14.2% for the CIN III 

  53.3% for the CIN II 

  86.6% for the CIN I 

  100% for plan condyloma 
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study is 30%. Sandmire [32] showed that 36% of patients 
with dysplasia see more severe lesions initially had in- 
flammatory smears. In addition, it was found that 25 
cases of patients with persistent inflammatory smears had 
the histological cervical cancer. Spitzer et al. [33] have 
tried to demonstrate this by a study published in 1997: 

97 patients with initial inflammatory cervical smears, 
56% have either a lesion HPV dysplasia or cervical can- 
cer after histological examination of biopsies by colpo- 
scopy. He noted that the rate of false negatives in control 
smears reached 50%. Kohan and Noumoff [34], pu- 
blished in 1985, a retrospective study over a period of 10 
years in a New York hospital of 463 inflammatory Pap 
smears. We can conclude that the inflammatory Pap 
smears are not only due to infections and chronic cervici- 
tis, as speculated Papanicolaou [35]. 

Pap smear, HPV DNA testing and colposcopy are 
complementary to each other for detecting preinvasive 
cervical cancer. HPV DNA is often transient in exfo- 
liated cells or tissue and thus cannot provide a reliable 
indicator of past exposure [36]. HPV DNA detection is 
also limited by sampling difficulties because many un- 
married women are unwilling to undergo gynecologic 
examinations for the collection of exfoliated cells, par- 
ticularly in many regions of Asia, including China. Al- 
though a substantial proportion (~50%) of women ex- 
posed to specific HPV types do not seroconvert [37], 
HPV antibody responses may be a useful proxy marker 
of cumulative exposure to HPV [38]. 

Serology is important in epidemiological studies. In 
fact, during natural infections with HPV, the humoral 
response mainly seems directed against the epitopes of 
capsid carried by the proteins L1 and L2 and certain ear- 
ly viral proteins (E2, E4, E6 and E7). Several types of 
antibodies are found with a title and a frequency of de- 
tection varying according to the type of infecting HPV 
and the recognized epitope which complicates their bio- 
logical significance [39]. Previous seroepidemiological 
studies were carried out, from which we tried to reach a 
certain consensus in the interpretation and the diagnostic 
and prognostic interest of the antibodies. However, the 
detection of these various antibodies cannot be used as 
reliable marker of diagnosis or forecast. Indeed, the se- 
rum reflection of a viral infection always does not have a 
stable and single significance in clinical term, and the 
infections with HPV return within this framework. Only 
the search for neutralizing antibodies would have an in- 
terest to sign the curative phase of an infection with HPV 
[40], whereas the antibodies directed against the onco- 
proteins E6 and E7 of HPV-16 would be strongly asso- 
ciated to cervical cancer [41]. 

The cost of evaluating and treating the precursor le- 
sions of uterine cervical cancer, of which many will not 
develop into invasive cancer, is high. According to Fol- 

len et al. (2005), this may be the reason why, in devel- 
oping countries, cervical cancer goes undetected at high- 
er frequencies than in developed countries [42]. 

Colposcopy is a test that is done on an outpatient basis, 
it helps to make a careful study of the cervix and to re- 
duce the false negative rate of cytology. 

5. Conclusions 
Serology is not in itself a diagnostic method but must be 
kept in consideration for monitoring patients with a cer- 
vical smear inflammatory and most of them are detected 
in anti-HPV antibodies. Similarly, the determination of 
these antibodies by GST-capture ELISA and Luminex 
can help monitor vaccination programs on a large scale.  

The histological and cytological colposcopic results 
allowed the therapeutic management of the cases ana- 
lyzed. We proposed therapeutic modalities and monitor- 
ing strategies for patients based on the results of various 
examinations. 
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