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Abstract. – OBJECTIVE: The increased use 
of the intrauterine contraception (IUC) in fe-
male population and its probable relationship 
with cervical squamous intraepithelial lesions 
and cervical cancer make necessary clarify the 
possible interaction between the device and the 
pre-neoplastic lesions.

PATIENTS AND METHODS: Seven hundred 
and eighty-nine patients users of IUC and 1491 
patients ever users of IUC were followed every 
6 months for 3 years. Each clinical control in-
cluded Papanicolau test, colposcopy, HPV-DNA 
test and HPV-mRNA test. Also, in patients IUC 
users we analyzed the type of device, years of 
use and average age.

RESULTS: Cytological sampling, histological 
examination, HPV-DNA test and HPV-mRNA test 
showed that there are not significantly differ-
ences between patients with or without IUC.  

CONCLUSIONS: None difference arose re-
garding persistence and progression between 
patients IUC users and IUC no users, for this 
reason, intrauterine contraception does not 
seem to be a co-causal factor in the possible 
development of cervical cancer.
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Cervical cancer, Dysplasia, Human papillomavirus in-
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Introduction

Currently, the intrauterine contraceptions 
(IUCs) are widely used reversible contraceptives. 
They are commonly divided into three categories: 
inert devices, copper-bearing devices and hor-
mone-releasing devices or intrauterine systems 
(IUSs) that release progestins or progesterone1. 
Several clinical and epidemiological researches 

regarding a possible relationship between IUSs 
and cervical cancer were published, but their 
results are not complete1-5. In addition, the associ-
ation between the Human Papillomavirus (HPV) 
infection and cervical cancer during IUC use has 
not been investigated. In our study, we have tried 
to analyze the possible effect of IUC in the onset 
and evolution of Human Papillomavirus infection 
and cervical carcinoma.

The purpose of our study is to clarify if IUC 
acts as a promoter in the progression of the 
pre-neoplastic lesion to cervical cancer. 

Patients and Methods

From January 2010 to September 2014, we en-
rolled in the Department of Medical and Surgical 
Science and Translational Medicine, Sant’Andrea 
Hospital, Faculty of Medicine and Psychology, 
University of Rome “Sapienza”, 789 patients car-
riers of IUC. In the same period we enrolled 1491 
patients not using IUC, but with anomalous Pap 
test (ASCUS-Atypical Squamous Cells of Un-
determined Significance, ASCH-Atypical squa-
mous cells, cannot exclude HSIL, LSIL-Low-
Grade Squamous Intraepithelial Lesion, HSIL-
High-Grade Squamous Intraepithelial Lesion). 
All patients recruited in this work were properly 
elucidated and signed an informed consent (Prot. 
CE 1591/13). The study was conducted in accor-
dance to the Helsinki Declaration. Exclusion cri-
teria were all pregnant women, immunocompro-
mised or infected with Human Immunodeficien-
cy Virus (HIV-positive) patients. We analyzed 
the type of intrauterine contraception, the years 
of use, the parity, the smoking habits, the use of 
oral estroprogestin (E/P) and the use of a condom.
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During the gynecological examination, we 
performed a thorough inspection of external fe-
male genitalia and bimanual exploration. All pa-
tients were subjected to Pap test. The cytological 
findings were formulated according to Bethesda 
System (2001). Each cytological result was clas-
sified with a system of score from zero to five 
(0 = negative, 1 = ASCUS, 2 = ASCH, 3 = LSIL, 
4= HSIL, 5 = squamous cell carcinoma). Women 
with anomalous cytological results underwent a 
colposcopic evaluation using a colposcope Zeiss 
T 50 (Carl Zeiss, Inc., Jena, Germany). The col-
poscopy was considered satisfactory if the squa-
mous-columnar junction (SCJ) has been entirely 
identified. The colposcopic findings were report-
ed according to the International Classification 
Colposcopic IFCPC 2012. All biopsies were per-
formed in areas that showed a higher degree of 
atypia. All patients were revalued every 6 months 
for 3 years; at the end of this period, the results of 
Pap test, HPV DNA test, HPV-mRNA test were 
analyzed.

HPV-DNA and mRNA test. All patients under-
went   HPV-DNA test and HPV-mRNA test. The 
HPV DNA test was realized using Hybrid Cap-
ture 2 (HC2 Digene Corporation, Gaithersburg, 
MD, USA) for the presence of low-risk HPV (6, 
11, 42, 43, 44) and high-risk HPV (16, 18, 31, 
33, 35, 39, 45, 51, 52, 58, 59, 68). Digene Hybrid 
Capture II assay hybridization (HC2 Digene Cor-
poration, Gaithersburg, MD, USA) was obtained 
according to manufacturer’s instructions.

For the detection of E6/E7 mRNA of HPV 
types 16, 18, 31, 33 and 45 has been used the 
Pretect HPV- Proofer kit (NorChip, Klokkarstua, 
Norway), according to instructions manufacturer. 
The mRNA was extracted using RNeasy Mini 
Kit (QIAGEN, Gaithersburg, MD, USA). 

Statistical analysis. The data were analyzed 
using the SPSS statistical package (v. 21) and 
MedCalc (v. 15.2.1.). We considered as outcome 
variables: Pap test score (0 = negative, 1 = AS-
CUS, 2 = ASCH, 3 = LSIL, 4= HSIL =, 5 = 
squamous cell carcinoma) that was considered 
as categorical variable as continuous variable; 
HPV DNA Test and HPV-mRNA test (positive 
and negative), both were considered as dichoto-
mous variables. We also evaluated as explanatory 
variables or predictors: the group of patients with 
or without IUC (control group); the course of 
time (considering only two levels, measuring the 
initial admission of patients and the last check). 
The data have been obtained by a mixed facto-
rial analysis of variance (ANOVA), design 2x2, 

considering presence or absence of IUC as an 
independent factor and considering the course 
of time as a dependent factor (test start and end). 
Subsequently, our findings were stratified accord-
ing to the results of initial Pap test and according 
to the group IUC users and IUC no users, we also 
examined if the prevalence of HPV- DNA posi-
tive test and HPV-mRNA positive test were in-
creased or decreased from the first control to the 
last control. Both groups were compared using 
the Chi-Square test. Finally, an ANOVA one-way 
and Student’ t-tests were performed to verify the 
difference between the averages of two groups. 
The significance level was set at 0.05 (p <0.05).

Results 

The 789 patients with average age of 38.71 
years (SD = 5.75) carried the IUC. Cytological 
features of the study population are shown in 
Table I. Out of 789 patients, 354 were IUS-LNG 
users and 435 IUD-Cu users. According to our 
system of score of cytological results previously 
mentioned, no significant difference was found 
in the means Pap test at first visit between IUS-
LNG users or IUD-Cu users (average scores were 
0.37 and 0.29 respectively, p = 0.212). However, 
at last check, a significant difference between the 
average of Pap test reports of IUS-LNG users and 
IUD-Cu users (using the same score) has been re-
ported (0.17 and 0.05 respectively; p<0.005). Cy-
tological specifications are summarized in Table 
II. In IUC users group, patients who used the IUC 
for a longer time have shown a Pap test without 
cytological squamous intraepithelial lesions at 
the first check (M = 4.84, SD = 3.24) if compared 
to patients with abnormal Pap test (M = 4.14, SD 
= 1.95), (t (205) = 3.08; p = 0.002). Regarding 
the age, it was similar in both patients with and 

Table I. IUD group: cytological characteristics.

    IUC users
  
  N %

 Negative 684 86.69
 ASCUS 33 4.18
 ASCH 0 0
 LSIL 63 7.98Pap-test

 HSIL 9 1.15
 Squamous 
   cell carcinoma 0 0

 Total 789 100
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without abnormal Pap test (mean age 36.8 and 
36.5, respectively). In addition, we selected only 
patients with abnormal Pap test comparing the 
group of IUCs users and the group of no users 
(mean age 35.46 years, SD = 9.95). The compar-
ison of 105 IUC users and 1491 IUC no users is 
shown in Tables III and IV. The analysis does 
not show any statistically significant difference 
between the two groups (p-value > 0.005). Fur-
thermore, we carried out an ANOVA analysis 
only for patients who had a positive Pap test at the 
beginning. The results show how, over time, the 
severity score of Pap test was decreased signifi-
cantly (from M=2.49 to M = 0.81) (F (1.1594) = 
577; p < 0.001). The interaction between the time 
of use and the presence/absence of the IUC did 
not reach significance (p = 0.763): therefore, the 
decrease of Pap test score previously highlighted 
was found to be constant in the two groups (IUCs 
users and no users). The IUC has proved to be in-
significant if associated to the severity shown by 
the Pap test: in fact, the average score in the two 
steps (first and last check) for IUC users group is 

1.61, while in IUC non-users group is 1.69 (p = 
1.000). In IUC non-users group, 438 patients had 
ASCUS as a cytological result, 18 patients had 
ASCH, 864 patients had LSIL, 171 patients had 
HSIL and none squamous cell carcinoma was 
found among these patients. Regarding the group 
of IUC users the Pap test detected ASCUS in 33 
patients, none patients had ASCH, 63 patients had 
LSIL, 9 patients had HSIL and nobody presented 
squamous cell carcinoma. The HPV-DNA and 
mRNA expression were analyzed at first and last 
control in the subclasses of Pap test in patients 
IUCs users and no users. Features of HPV-DNA 
and HPV-mRNA expressions at first and the last 
check are shown in Table V and VI. We used the 
Chi-Square test to analyze the subclasses of Pap 
test among patients with or without the IUC. This 
test showed that the persistence at the first and 
last control of positive HPV-DNA in patients with 
ASCUS, is not different between the two groups 
(p = 1.000). The comparison between patients 
with ASCH was not possible because nobody 
of the IUC users had this result at the Pap test. 

               IUS-LNG                IUD-Cu

  First check Last check First check Last check

    N % N % N % N %

 Negative 306 86.44 336 94.91 378 86.91 429 98.62
 ASCUS 9 2.54 0 0 24 5.51 0 0
 ASCH 0 0 1 0.29 0 0 0 0
Pap-test LSIL 33 9.32 10 2.82 30 6.9 4 0.92
 HSIL 6 1.7 7 1.98 3 0.68 2 0.46
 Squamous cell carcinoma 0 0 0 0 0 0 0 0

  Total 354 100 354 100 435 100 435 100

Table II. Cytological difference between patients IUS-LNG users and IUD-Cu users.

                     First check 
 
                     IUC users                   IUC no users  

  N  % N % p-value

 ASCUS 33 31.42 438 29.4 0.6558
 ASCH 0 0 18 1.2 0.2575
Pap- test LSIL 63 60 864 57.94 0.6804
 HSIL 9 8.58 171 11.46 0.3643
 Squamous cell carcinoma 0 0 0 0        nc

 Total  105 100 1491 100

Table III. Cytological characteristics at first check.
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In patients with LSIL and HSIL, persistence is 
not statistically different between the two groups 
(p = 0.980 and 0.705, respectively). Comparing 
the HPV-mRNA expression at the first and last 
control, no statistical significance was detected. 
In patients with lesion type ASCUS, the progres-
sion is not different between the two groups (p = 
1.000). It has not been possible to make a com-
parison between patients with ASCH because no 
IUC users showed this lesion on the Pap test. In 
patients with LSIL, the progression is not differ-
ent between the two groups (p = 1.000) as well as 
in patients with HSIL (p = 1.000). The data are 
summarized in Table VII.

Discussion 

Epidemiological studies showed that IUCs 
use reduces the incidence of endometrial cancer, 
while different opinions were expressed about 
the potential effect promoting the development 
of cervical cancer or HPV infection6. An in-
creased risk of progression to cervical cancer 
in patients users of IUCs has been suggested by 
several authors. Pincus and Garcia2 have report-
ed a positive association between the rate of dys-
plasia and IUC users, as well as Engineer et al3 
showed an association between elevated risk of 
dysplasia and patients with copper IUCs; howev-

                        HPV-DNA

                            IUC users             IUC no users

ASCUS                           Last check                             Last check

   Positive Negative      Positive Negative
 

First check
 positive 1 (3.00%) 8 (24.26%) 

First check
 positive 9 (2.10%) 78 (17.80%)

  negative 0 (0.00%) 24 (72.74%)  negative 0 (0.00%) 351 (80.10%)

ASCH                           Last check                           Last check

   Positive Negative         Positive           Negative
 

First check
 positive a- a- 

First check
 positive 3 (16.70%) 3 (16.70%)

  negative a- a-  negative 0 (0.00%) 12 (66.60%)

LSIL                           Last check                           Last check

   Positive Negative       Positive Negative
 

First check
 positive 16 (25.40%) 8 (12.70%) 

First check
 positive 228 (26.40%) 171 (17.79%)

  negative 0 (0.00%) 39 (61.90%)  negative 0 (0.00%) 465 (53.81%)

HSIL                           Last check                           Last check

   Positive Negative      Positive Negative
 

First check
 positive 3 (33.30%) 1 (11.12%) 

First check
 positive 78 (45.60%) 36 (21.05%)

  negative 1 (11.12%) 4 (44.46%)  negative 6 (3.52%) 51 (29.83%)

Table V. HPV DNA expression at first and last check in patients IUC users and no users. a-Nobody IUC users presented ASCH 
at Pap test. 

                     Last check 
 
                     IUC users                   IUC no users  

  N  % N % p-value

Pap-test  Negative 81 77.14 1106 74.18 0.5013
 ASCUS 0 0 1 0.06 0.7907
 ASCH 1 0.95 6 0.4 0.4098
 LSIL 14 13.34 243 16.3 0.4244
 HSIL 9 8.57 132 8.86 0.9217
 Squamous Cell Carcinoma 0 0 3 0.2 0.6455
 
 Total 105 100 1491 100

Table IV. Cytological characteristics at the last check.
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er, it must be emphasized that all determinants 
of dysplasia are not necessarily determinants 
of invasive cervical cancer. Even Jones et al7 in 
a retrospective study of 300 women found an 
increased prevalence of carcinoma in situ (CIS) 
and invasive cervical cancer in patients with 
IUC compared to a control population without 
IUCs. Moreover, the relationship between IUC 
use and risk of HPV infection was analyzed by 
Castellsagué et al4 showing that the use of the 
IUC is not associated with the risk of contract-
ing HPV (OR: 0.96; 95% CI: 0.85, 08.01). The 
same report showed a combined estimate of 10 

case-control studies (2205 women with cervical 
cancer and 2214 women without cervical can-
cer) demonstrating a statistically significant in-
verse association between IUC use and cervical 
cancer risk, regardless of the time of use (OR: 
12:55; 95% CI 0.42 0.70)4. Clinical researches in 
several countries have reported different results 
about the association between IUC exposure and 
cervical HPV infection, dysplasia or cervical 
cancer and IUC users; for this reason, the pur-
pose of our study was to analyze the role of IUC 
as a promoter of evolution from pre-neoplastic 
of cervix lesion to cervical cancer. Patients with 

                        HPV-mRNA

                            IUC users             IUC no users

ASCUS                           Last check                             Last check

   Positive Negative      Positive Negative
 

First check
 positive 0 (0.00%) 0 (0.00%) 

First check
 positive 0 (0.00%) 0 (0.00%)

  negative 1 (3.00%) 32(97.00%)  negative 9 (2.10%) 429 (97.90%)

ASCH                           Last check                           Last check

   Positive Negative         Positive           Negative
 

First check
 positive a- a- 

First check
 positive 0 (0.00%) 0 (0.00%)

  negative a- a-  negative 3 (16.70%) 15 (83.30%)

LSIL                           Last check                           Last check

   Positive Negative       Positive Negative
 

First check
 positive 0 (0.00%) 0 (0.00%) 

First check
 positive 0 (0.00%) 0 (0.00%)

  negative 5 (7.90%) 58 (92.10%)  negative 75 (8.70%) 789 (91.30%)

HSIL                           Last check                           Last check

   Positive Negative      Positive Negative
 

First check
 positive 0 (0.00%) 0 (0.00%) 

First check
 positive 0 (0.00%) 6 (3.50%)

  negative 1 (11.12%) 8 (88.90%)  negative 9 (5.30%) 156 (91.2%)

Table VI. HPV-mRNA expression at the beginning and at the last check in patients IUC users and no users. . a- Nobody IUC 
users presented ASCH at Pap test.

              HPV-DNA                                 HPV-mRNA

                IUC users       IUC no users            IUC users        IUC no users

  N % N % p-value N % N % p-value

ASCUS 1 3 9 2.1 1 1 3 9 2.1 1
ASCH - - 3 16.7 - - - 3 16.7 -
LSIL 16 25.4 228 26.4 0.98 5 7.9 75 8.7 1
HSIL 3 33.3 78 45.6 0.705 1 11.1 9 5.3 1
Squamous cel - - - - - - - - - -
  carcinoma

Table VII. HPV-DNA and HPV-mRNA tests in patients with or without IUD.
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abnormal cytology have been broken down by 
Bethesda’s subclasses to understand the devel-
opment of different squamous intraepithelial 
lesions in group IUC users and no users.

In these groups, significant differences in the 
expression of a particular Bethesda’s class were 
not detected, both at the onset and at the end of the 
study. In presence or absence of IUC the typology 
of squamous intraepithelial lesion found in both 
groups did not deviate. IUC users also presented 
no degree of cytological atypia higher than in no 
users, both at first Pap test and at the end of our 
study. Over time, the degree of cytological atypia 
has significantly reduced (p < 0.001) in all patients 
with abnormal cytology with or without IUC, also 
the time of regression is similar in the two groups. 
This regression of squamous intraepithelial lesions 
highlighted at the end of the study confirming the 
data in literature which states that about 75% of 
HPV infections resolve spontaneously8. The de-
cision to divide patients based on the typology of 
squamous intraepithelial lesion lies in the knowl-
edge of different expression of HPV-DNA and 
HPV-mRNA in different subclasses. The current 
literature does not report studies aimed to the eval-
uation of subclasses of abnormal cytology. 

In the literature, many authors agree that IUCs 
create a sterile inflammatory condition in the 
uterine cavity. Also, the release by copper-bear-
ing IUCs of copper ions into the uterus increases 
their contraceptive action and may modify the 
mechanism of action receptors to steroid hor-
mones1,4. In a study of Ishihama and Kagabu5 in 
patients carriers of IUC was observed an ecto-
cervical lesion during colposcopy, with a degree 
of atypia which did not put down for histological 
criteria of malignancy. Also, Castellsagué et al4 
postulated that insertion and removal of the de-
vice would cause the development of small “foci” 
of inflammation and a long-lasting immune re-
sponse that prevented the increased progression 
to cervical cancer and the elimination of prein-
vasive cervical lesions. However, these findings 
should be considered with caution because some 
crucial confounders, such as alternative family 
planning methods as oral contraceptive use, are 
imprecisely measured, so it is not possible to 
exclude their distorting effect. For this reason, 
reduced risk of developing cervical cancer could 
not be linked to the use of IUC, but to lower use 
of oral contraceptives in women with IUCs9. In-
deed our results did not suggest the interaction 
between IUC and the presence, persistence, re-
gression of squamous intraepithelial lesions and 

development of cervical cancer. Regarding types 
of IUC (LNG-IUS and IUD-Cu) we found no 
differences about the typology of the squamous 
intraepithelial lesion; the disease presents a great-
er regression in patients IUD user-Cu (from 0.37 
to 0.17 for LNG-IUS, from 0.29 to 0.05 IUD-Cu, 
p = 0.005 last check). Evaluating the interaction 
of IUC with cervical cancer, Lassise et al10 did 
not observe an association between no copper 
devices and cervical carcinoma, while suggesting 
protection from cervical cancer for copper IUDs. 
The insertion of copper IUDs into uterine cavity 
may determine metabolic changes in the endome-
trium, with a reduced production of enzymes and 
a possible destruction of carbohydrate metabo-
lism, glyconeogenesis and mucopolysaccharides11 
and a decrease in synthesis of mucoproteins and 
DNA12. This theory was based on the reaction be-
tween the metals and nucleic acids that may block 
interactions of carcinogens with nucleic acids or 
copper may inhibit enzymes related to synthesis 
of DNA interfering with carcinogenesis. The al-
tered metabolism of cells, originally considered a 
toxic process, could have the same antitumor rule 
of copper IUDs than those medicated devices13. 
Also particularly interesting is that the duration 
of IUC use can also change the prevalence of 
HPV and consequently the expression of squa-
mous intraepithelial lesions of the cervix. In fact, 
patients that initially presented a negative cytol-
ogy for squamous intraepithelial lesions reported 
more years of use of IUCs (p = 0.002). Lassise et 
al10 support that the use of IUC for a long period 
may result in a local immune response that could 
change the natural history of Papillomavirus. This 
contrasts with Engineer et al3 that revealed an 
increased risk for dysplasia in copper IUD users. 

Conclusions

None difference in the presence, persistence, 
progression and regression of squamous intraep-
ithelial lesion as patients in IUC users and no 
users was found. We also did not reveal any in-
creased occurrence of cervical carcinoma in IUC 
users suggesting that IUC cannot be considered 
a co-causal factor in the possible development of 
cervical cancer. 
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