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Abstract 
Background: Human papillomavirus infection is one of the most common genital infections. More than 100 types of this 
virus have been identified, and most of them are capable of infecting the genital mucosa. Human papillomavirus is in 
association with cancerous and precancerous lesions of the cervix; some types like HPV 16 and 18 are highly carcinogenic, 
some types like HPV 31 and 33 are moderately and some types like HPV 6 and 11 are mildly carcinogenic. In this research, 
the relationship between cytological changes of the squamous epithelial cells and the presence of HPV infections in our 
cases has been assessed. 
Methods: In this prospective study, we collected 681 samples from women admitted to different hospitals and private 
gynecological clinics in Tehran, during the years 2003-2005. Two specimens were collected from each patient; one for a 
Pap smear study and the other for PCR assay in order to detect HPV. 
Results: Out of our 681 samples, 600 specimens were suitable for PCR assay, and 34 cases were HPV positive in PCR 
assay. This means that 5.7 percent of our patients were infected with HPV. 
Conclusion: HPV infection is common in Iran and is nearly identical to European countries such as Germany, and Spain. 
Also, we found that using PCR assay in order to detect the presence of HPV viruses in vaginal discharges can be very 
helpful. 
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Introduction 
Human papillomavirus (HPV) infection is one 
of the most common genital infections. More 
than 100 types of this virus have been identi-
fied, and most of them are capable of infecting 
the genital mucosa. Human Papillomavirus is in 
association with cancerous and precancerous 
lesions of the cervix; some types like HPV 16 
and 18 are highly carcinogenic, some types like 
HPV 31 and 33 are moderately and some types 
like HPV 6 and 11 are mildly carcinogenic (1, 2). 
HPV has a tendency for infecting the squamous 
epithelium of different organs like the skin, 
anogenital region, lungs, esophagus, and the 

larynx. The life cycle of the virus starts with its 
entrance into the basal layer of the epithelium. 
The DNA of the virus has a limited replication 
in the basal layer, but the virus particles are not 
completely produced. Slowly, with the devel-
opment of the epithelial cells and their keratini-
zation, the virus can be completely replicated 
and the virions gather in the cell nuclei. When 
the cells die, the virions exit the cells (3, 4). 
HPV infection is one of the most common and 
mostly contagious genital infections which are 
mostly sexually transmitted. In cases with ero-
sion of the cervical mucosa because of trauma, 
vaginal delivery, or other reasons, the virus di-
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rectly invades the basal layer. The infection 
might remain as a hidden infection or present as 
a local papilloma called Condiloma Accuminata 
after a latent phase of six to eight weeks. The 
pathology of a condiloma is acanthosis, 
elongation of the reteridge, papillomatosis, pro-
liferation of the submucosal capillaries, and the 
presence of koilocytes in the squamous mucosa. 
These lesions are more severe in pregnant 
women, diabetics, and in women using OCPs. 
Exophytic genital warts are highly contagious 
and more than 75% of the sexual partners of 
these patients present with this infection. Condilo-
mas are often surrounded with vast regions of 
sub-clinical infection, so the eradication of the 
virus is nearly impossible, however removing 
exophytic lesions can result in relative relief. 
HPV types 6 and 11 are the most common in-
fections which also have a high rate of lesion 
regression and low rate of persistent infection. 
HPV types 35, 33, 31, 18, and 16 are usually 
associated with persistent infections and can-
cerous lesions. These HPV types could be de-
tected in about 95% of cervical cancers (5, 6). 
Cytological methods, especially Pap smear, have 
been widely accepted as the primary methods 
for screening cervical lesions. The usage of 
these methods, has effectively controlled and 
reduced cervical cancer, but has not been able 
to eradicate it, because many of the results turn 
out to be false negative cases (5-8). 
 In this prospective double-blind research, we 
have assessed the association of some cytologi-
cal features with the presence of HPV infection. 
 
Material and Methods 
We collected an ordinary vaginal smear and a 
cytobrush sample for PCR assay, from married 
women between the ages of 15 to 55 yr old, 
admitted to different hospitals and private gy-
necological clinics, throughout the years 2003-
2005, who were not in their menstrual period, 
had not had sexual intercourse during the 24 h 
before sample taking, and had not used any 
vaginal medications. All the samples were as-

sessed for cytological features after Papanicola 
staining and also observed for HPV infection 
with PCR assay. 
DNA was extracted using DNA extracting kits 
(Bioneer™, South Korea). For quality control 
of DNA extraction from specimens β-globin 
gene PCR was done using PCO3/PCO4 primers 
which amplify 110 bp segments of the β-globin 
gene, according to previously described proce-
dures (5, 6). Positive specimens were identified 
as suitable samples for HPV-PCR. From the 
total of 681 samples taken, 600 samples were 
suitable regarding this criterion. 
The detection of HPV in the specimens was 
done the with GP5+ and GP6+ primers in a 
PCR assay. The PCR process was done in 40 
cycles, starting with Hot Start according to pre-
viously described procedures (5, 6). 
 
Results 
Endocervical cells and squamous metaplasia 
were found in 31%, severe exudates in 38.8%, 
red blood cells in 7.7%, benign reactive changes 
(BCR) in 13.3%, dysplasia 0.5%, and invasive 
squamous carcinoma in 0.5% (Table 1). Anu-
cleated squamous cells were found in 8.5% of 
the specimens (Fig.1). Moniliasis (Candidiasis) 
was found to be seen in 6.7% of the patients 
and also 0.5% and 3.7% of patients were found 
to be infected with Trichomonus and Hemophi-
lus respectively (Table 2 and 3). 
The HPV genome was identified in 5.7% of the 
cases with PCR assay (Table 2). HPV infection 
was mostly seen in women who were 35-44 yr 
old, which accounted for 6.7% of the patients. 
As indicated in Table 2, anucleated squamous 
cells were found in all of the HPV positive 
vaginal smears (Fig. 1). This association is sta-
tistically significant (P= 0.000). Out of the 34 
patients infected with HPV, the smears of 22 
patients (64%) were reported to have severe 
exudates. Moderate and mild exudates were 
found in the rest of the HPV positive specimens 
(34%). HPV infection was not detected in any 
of the NIL specimens. This finding was also 
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statistically significant (P= 0.009). In the speci-
mens infected with Candida and Trichomona, 
HPV virus DNA was not detected (Table 3). 
The presence of koilocytes is one of the cyto-
logical findings of the HPV positive vaginal 
smears. These cells are completely typical, with 
large reactive and halo nuclei in the depth of the 
cytoplasm. Some expert cytologists believe that 
the detection of these cells is a definite in-
dicator of HPV infection. Out of the 34 HPV 
positive specimens, koilocytes were only seen 
in 3 patients (8.9%). The presence of dyskaryo-
cytes is another cytological finding of HPV 
positive vaginal smears, but it is not specific for 
HPV infection and we only found it in 3 of our 
HPV positive patients. 

Correctly taken Pap smears, which contain en-
docervical cells help us make a better diagnosis, 
and has an important role in an exact cytologi-
cal diagnosis. Our findings also approve this 
statement. 
 

Table 1: Distribution of specimens by cytological 
suggestions 

 
Positive Negative Cytological 

suggestions # % # % 
Total 

BRC 80 13.3 520 86.7 600 

Dysplasia 3 0.5 597 99.5 600 

SCC 3 0.5 597 99.5 600 

Total 86 14 514 86 600 

  
 

Table 2: Distribution of specimens by occurrence of Anucleated squamous cells, Exudates and HPV 
 

Anucleated squamous cells Exudates 

Positive  Negative  Total NIL  Light  Moderate  Severe  Total 

HPV # %  # %   # %  # %  # %  # %   

Positive 34 100  0 0  34 0 0  6 18  6 18  22 64  34 

Negative 77 14  489 86  566 39 6.9  124 21.9  192 33.9  211 37.3  566 

Total 111 18.5  489 81.5  600 39 6.5  130 21.7  198 33  233 38.8  600 

 
Table 3: Distribution of specimens by occurrence of Microorganisms and HPV 

 
HPV→ Positive Negative Total 

Microorganisms↓ # % # %  

Negative 17 7.5 208 92.5 225 

Monilia 0 0 40 100 40 

Bacilli 6 3 194 97 200 

Coccoid 11 10 99 90 110 

Hemophilus 0 0 22 100 22 

Trichomonus 0 0 3 100 3 

Total 34 5.7 566 94.3 600 
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                  A= 10X × 4                 B= 10X × 10                C= 10X × 25               D= 10X × 40 
 

Fig. 1: Anucleated squamous or keratinized cells 

                       A= Some HPV positive samples                 B= Some HPV negative samples 
 

Fig. 2: Gel electrophoresis of HPV PCR products 
 

Discussion 
The effective usage of cytological tests in de-
tecting invasive cervical cancers and precan-
cerous lesions has lead to a significant decline 
in the mortality rate of this cancer. However, 
cervical cancer is still one of the main causes of 
death among women (1, 2, 5, 6). The cytologi-
cal screening programs using the Pap smear test 
for detecting atypical cells within the cervical 
epithelium, has reduced the mortality rate of 

cervical cancer but has not yet lead to the eradi-
cation of this cancer (5- 9). Many reports have 
marked this test unsuccessful in exactly pre-
dicting the incidence of cancer, and more than 
50% of these tests have been reported to be 
false negative (9). In this detection system, 
errors can occur both in taking the smears and 
in analyzing the specimen (8, 10, 11). Regard-
ing that some types of HPV are known as the 
main causes of cervical cancer, detecting HPV 
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along with routine Pap smears can be helpful in 
identifying cases, which would most probably 
proceed to cancer. 
Our findings show that there is a significant 
correlation between the presence of anucleated 
squamous cells and HPV infection in vaginal 
smears (Table 2). As is shown in Table 2, all 
the specimens that have been proved to be in-
fected with HPV by PCR assay, have shown to 
have anucleated squamous cells or anucleated-
keratinized cells. This correlation is statistically 
significant (P= 0.000). Therefore, finding these 
cells in vaginal smears necessitates colposcopy 
and PCR for detecting HPV. However, not all 
of the patients been found to have Anucleated 
keratinized cells in their vaginal smears are in-
fected with HPV. We also found that 18.5% of 
our patients had anucleated squamous cells in 
their vaginal smears, however only 5.7% were 
HPV positive. In other words, 14% of the pa-
tients showed anucleated squamous cells in 
their smear, without an HPV infection. Our find-
ings show that the presence of these cells 
should be taken seriously and even a small 
number of them should be mentioned in cytol-
ogy reports, and the case should be referred for 
colposcopy and PCR assay in order to detect 
HPV infection. Unfortunately, no attention is 
paid to mentioning the presence of anucleated 
squamous cells in vaginal smears, in cytology 
reports. In the currently used Bethesda cytology 
report forms, unidentified squamous cells that 
the cytologist does not recognize are named 
ASCUS, which are completely different from 
Anucleated squamous cells. The importance of 
reporting the presence of these cells becomes 
clearer, when we consider its association with 
100 percent of the HPV positive smears. Re-
garding the causative role of some types of 
HPV in cervical cancer, reporting these cells in 
the cytology report can be especially helpful in 
preventing invasive cervical carcinoma. 
Our findings are suggestive of a significant cor-
relation between the presence and severity of 
exudates in the Pap smears and HPV infection 
in the patient (Table 2). In cases which exu-

dates were not present, HPV was not detected 
either. Most of the HPV infections (64%) were 
in the smears which had been reported to have 
severe exudates. This correlation is statistically 
significant (P= 0.009). Therefore, in exudate 
positive smears, more detailed observation to 
find perhaps anucleated squamous cells and re-
ferring the patient for PCR assay in order to 
detect HPV is highly recommended. 
As a conclusion, considering our results in this 
research, we recommend cytologists to pay more 
attention to the presence of anucleated squamous 
or keratinized cells, and also the presence of 
exudates in the smears. 
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