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Abstract. – OBJECTIVES: Human papillo-
mavirus (HPV) is the causal agent of cervical can-
cer. The great majority of abnormal Pap test re-
sults – almost 90% – is referrable to either atypical
squamous intraepithelial lesion or CIN1. For these
lesions, worldwide agreement exists concerning
the high rate – ranging from 40% to 70% – of
spontaneous regression over a period of 1-5
years. Host’s immune response is a key point in-
fluencing the natural history of these conditions.
Bovine colostrum is a natural agent positively pro-
moting several immune activities against bacterial
and viral agents. The aim of this report was to
evaluate the potential positive effect of bovine
colostrum-containing vaginal tablets administered
to CIN1 diagnosed patients in a prospective trial in
regards to spontaneous regression rate.

PATIENTS AND METHODS: A series of 256 con-
secutive patients with histologically proven CIN1
recruited in a multicentre, observational, Italian
study. Patients have been enrolled in a 24-weeks
protocol of treatment and re-tested at the end of
the study. Rates of regression have been recorded.

RESULTS: Overall regression rate to a negative
histology at the end of the 6 month follow up was
75.5%.

CONCLUSIONS: Regression to normal histol-
ogy was observed in a very high rate of cases in a
very short period compared to the natural history
of these lesions. CIN1 patients could benefit from
bovine colostrum topical administration in terms
of significantly shortening the regression time.
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Introduction

Human papillomavirus (HPV) infection was
firstly implicated as an etiologic agent for cervical
cancer in 19771, and it actually is the most com-
mon viral sexually transmitted disease in the Unit-
ed States2. It causes approximately 11,000 cases of
invasive cancers per year3 in USA but it’s also un-
equivocally linked with cervical preneoplastic le-
sions, categorized as squamous intraepithelial neo-
plasia (CIN) of various degrees. Although the inci-
dence of cervical cancer has dramatically de-
creased, there has been a steady rise in intraepithe-
lial neoplasia detection worldwide. Approximately
90% of abnormal Pap smears are either atypical
squamous intraepithelial lesions or CIN14. Stated
the large number of CIN1, many studies about
treatment, follow-up and costs of CIN1 manage-
ment have been performed. A large amount of data
agree with a high rate of spontaneous regression2,4-6

showing that the spontaneous resolution of CIN1 is
the rule rather than the exception. Studies on the
natural history of these abnormalities show that re-
gression to normal is around 50% for CIN17.
More, a comprehensive literature review highlight-
ed that spontaneous regression occurs in 57% of
patients8. Thus, great interest is focused on the tim-
ing of CIN1 regression. A cohort study of more
than 17,000 women found that spontaneous regres-
sion occurred in 44% of patients within 2 years and
in 74% after 5 years of follow-up. These data were
confirmed in a large group of patients, showing a
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52% of CIN1 regression within 1 year of follow-
up10. Management of CIN1 lesions follow-up has
been largely discussed in multiple studies. Despite
low agreement exists on which test better fits for
CIN1 follow-up, all recent studies agree with the
difficulty in achieving patient’s compliance for
such a long follow-up11. Due to this aspect, togeth-
er with the long-term follow-up costs, great interest
is given in obtaining shorter regression time of
these lesions; since the host immune response is
recognized as a key point influencing natural histo-
ry of HPV-related cervical intraepithelial lesion,
many efforts have been dedicated to immunostimu-
lating agents. Colostrum is the pre-milk fluid pro-
duced by female mammary glands immediately af-
ter delivery. The bovine and human colostrum con-
tains several immunological factors that confer the
first immunization of the newborn, protecting
against many microbial pathogens12. Colostrum is
a highly complex mixture of various effector mole-
cules; this explains the wide range of pharmacody-
namic effects described in in-vitro systems, both in
animals and in clinical studies; main actions in-
clude an antibacterial effect and a positive modula-
tion of the immune response13. Bovine colostrum
provides almost ninety useful components. The
most interesting bioactive substances are immune
factors (γ-globulins or immunoglobulins or anti-
bodies)14,15 and growth factors (EGF, TGF, FGF,
IGF-I, IGF-II, TGF-α and TGF-β), but also antimi-
crobial (lactoferrin), cytokines, immunomodulato-
ry substances (colostrinin or proline-rich-
polypeptide) and nutrients (vitamin A, E, B12)16.
Colostrum has already been tested in many clinical
trials and its therapeutic effect has been largely
demonstrated in gastrointestinal disorders, enteric
infections, respiratory tract infections and various
chronic infections as bacterial, viral, parasitic or
fungal17. Furthermore colostrum promotes a posi-
tive immune response towards intracellular
pathogens such as bacteria and viruses, enhancing
IL-12 and IFN-γ production, cytokines involved in
the specific Th1 response18.

In this study we investigated the potential pos-
itive immunomodulating action of bovine
clostrum through vaginal administration in cases
of CIN1 followed up according to guidelines of
management of these lesions.

Patients and Methods

The study has been performed during a 2 year
period (2012-2013) with the participation of 6

groups: (1) Department of Obstetrics & Gynecol-
ogy of San Raffaele Institute, Vita Salute San
Raffaele University, Milan; (2) Department of
Obstetrics & Gynecology of L. Mangiagalli Insti-
tute, University of Milan; (3) Department of Ob-
stetrics & Gynecology of V. Buzzi Hospital, Uni-
versity of Milan; (4) Department of Obstetrics &
Gynecology of Careggi Hospital, University of
Florence; (5) Obstetrics and Gynecology Unit of
Istituti Clinici Zucchi, Monza, and (6) Obstetrics
and Gynecology Unit of ASL 4, Prato, Italy. The
study design comprised for enrollment of cyto-
logically referred and histologically proven new
cases of low-grade cervical intraepithelial lesion
(CIN1), that have been topically treated with
bovine-colostrum containing vaginal tablets
(Ginedie® – Tfarma, Florence – Italy) for a 6
month period, and re-tested. The recruited cases
came from screening settings and should not hav-
ing had a previous episode of cervical intraep-
ithelial neoplasia of any degree in the previous
two years prior to the study. At baseline and at
study end patients have been tested with cervical
cytology (Pap smear), colposcopy and targeted
biopsy; in some cases high-risk HPV-DNA test-
ing (hrHPV) was also obtained. In colposcopical-
ly negative cases, a random biopsy of the cervical
transformation zone (TZ) was obtained. Treat-
ment protocol comprised for administration of
vaginal tablets twice/week at bedtime for a total
of 24 weeks, without any other medication/deter-
gent topical use for the whole study period. In-
formed consent was locally obtained for any par-
ticipant.

Statistical Analysis
Results have been statistically analyzed in

terms of histological regression vs. persistence
vs. progression rate of cervical lesions with the
Chi-square and Fisher t-test, assuming a α value
of 0.05 as significant.

Results

An overall of 256 cases represents the studied
population (mean age 37.7 yrs.). All the cases had
a cytological cervical smear that indicated: 207
(80.85%) cases of L-SIL, 43 (16.79%) cases of
ASC-US, 4 (1.56%) cases of H-SIL and 2 (0.78%)
negative cases (Figure 1). As far as it concerned
histology at baseline, 92.96% of cases (n. 238)
were diagnosed as CIN1, 1.95% (n. 5) were diag-
nosed as CIN1 with isolated cells suggestive for
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Figure 1. Cytology at baseline.

CIN2, and 5.07% (n. 13) were identified as CIN2
(Figure 2). Out of the 256 recruited cases, a sub-
group of 89 was also submitted to high-risk HPV-
DNA testing both at baseline and at study end;
84.26% of these cases (n. 75) tested positive for
hrHPV at baseline (Figure 3). At the end of the
treatment protocol, the tests performed were as
follows: colposcopic grade 0 of the cervical TZ
changed from 19.9% at baseline to 54.2% after
treatment, grade 1 changed from 68.7% to 44.1%,
and grade 2 changed from 10.9% to 14.0% before
and after treatment respectively (Figure 4), with a
statistically significative difference (p < 0.0001).
When final histology was considered, the follow-
ing results were obtained: CIN1 cases (n. 238)
were found to be histologically negative in 71%,
persistently CIN1 in 26.8%, and progressed to
CIN2 in 2.1% of cases; cases of CIN1/2 (n. 5) at
baseline histology were found to be histologically
negative in 80% and purely CIN1 in 20% of cases
respectively; cases of CIN2 (n. 13) were found
histologically negative in 7.6%, regressed to histo-
logical CIN1 in 61.5% and persistently CIN2 in
30.7% of cases respectively (Figure 5); statistical
analysis of these results demonstrated a strong sig-

nificative difference (p < 0.0001) comparing base-
line to post-treatment. Lastly, as far as it con-
cerned hr-HPV status, CIN1 cases that tested posi-
tive for HPV-DNA at baseline (n. 75) were found
to be histologically negative in 73.3%, persistently
CIN1 in 21.3%, and progressed to histological
CIN2 in 5.3% of cases respectively; on the other
hand, CIN1 cases that tested negative for HPV-
DNA (n. 14) where found to be histologically neg-Figure 2. Histology at baseline.

Figure 3. hrHPV at baseline (89 cases).

Figure 4. Colposcopic grade at baseline and post-treat-
ment (p < 0.0001).

Figure 5. Histology at baseline and post-treatment (p <
0.0001).



and host-correlated factors are the most impor-
tant and widely investigated. HPV viral load, for
example, has been demonstrated to directly cor-
relate with the severity of the lesion and, support-
ed by recently published experiences, can easily
be obtained with simple, cost-effective and vali-
dated biomolecular HPV-DNA testing assays,
without the need to perform hardly affordable
laboratory tests23-25; on the other side, the im-
munological profile of cervical tissues has simi-
larily been studied and very recent results estab-
lished particular patterns of mucosal immunity
having significative prognostic significance in
terms of complete regression vs. recurrence of
high-grade (CIN2-3) lesions after conservative
treatment26-28. In this context, drug-induced im-
munosuppression (e.g. transplanted recipients)
has recently been reported to have less impor-
tance29. Bovine colostrum has been demonstrat-
ed, either in animal models and in clinical studies
in humans, to own a wide range of positive im-
munomodulating effects against bacterial and vi-
ral agents12-18; for this reasons we investigated the
potential usefulness of a vaginal preparation
(Ginedie® vaginal tablets – Tfarma, Florence –
Italy) containing bovine colostrum in cases of
histologically proven CIN1. This study repre-
sents the first experience in which this prepara-
tion has been tested in such cases. In our study,
the overall regression rate of lesions to a negative
histology in a 6-month period has been 75.5% (p
< 0.0001). This result, per se, is consistent with
what is generally published in literature, where a
regression rate of 44-74% has been reported in
follow up ranging from 1 to 5 years7-10. Support-
ing this result, the colposcopic grade of the le-
sions at baseline vs. post-treatment evidenced a
34% increase of grade 0 and a 24% decrease of
grade 1 (p < 0.0001). Of particular interest, 80%
of complete regression to negative histology was
obtained in the group of patients with CIN1/2 (p
< 0.0001). As far as it concerned the hrHPV-
DNA positivity of cases at baseline, with the lim-
itation of the small number of patients investigat-
ed (89 cases), we did not observed a statistically
significative difference in terms of regression to
negative histology; this is probably to be correlat-
ed with the small sample, as the statistical analy-
sis resulted very close to reach a statistical signif-
icance (p = 0.05). It is noteworthy to underline
two important aspects of our results: firstly, the
overall regression rate of our cases can be high-
lighted as one of the highest ever reported in pre-
vious experiences; secondly and most relevant,
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ative in 78.5% and persistently CIN1 in 21.4%; no
cases progressed to histological CIN2 in this sub-
set of patients (Figure 6); in these comparisons,
statistical analysis was very close to have reached
a significative difference (p = 0.05).

Discussion

In the last decade, very strong evidences have
been demonstrated in terms of optimizing diag-
nostic and management strategies for the effec-
tive prevention of invasive cervical cancer. In this
view, the key point that emerged from large con-
trolled clinical trials has been the higher perfor-
mance of HPV DNA testing compared to cervi-
cal cytology in detecting preinvasive cervical le-
sions19,20. Also, in consideration of the causal role
of HPV for the development of preinvasive and
invasive cervical diseases, the most recent guide-
lines for the management of positive cases have
been updated in relation to the natural history of
HPV-correlated lesions21,22; in particular, a very
less active and aggressive management of low-
grade lesions has been identified as a rule, due to
the high rate of spontaneous regression to nor-
mality within 2-5 years8,9 of follow up. Despite
this, wait-and-see management may be correlated
with deficient patients’ compliance in attending a
long-term follow-up protocol with an expected
rate of spontaneous regression that, in a woman’s
mind, may not be seen as particularly reassuring;
in fact, guidelines state that ablative treatment of
a low-grade intraepithelial lesion (CIN1) is an
acceptable option in cases of long-lasting – 2
years – persistence22. Many factors are implicat-
ed in the process of clearance vs. persistence vs.
progression of a cervical intraepithelial preneo-
plastic lesion: of these, virus-correlated factors

Figure 6. hrHPV status and histology post-treatment (p =
0.05).
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regression rates around 70% have only been re-
ported in very long follow up periods (5 years)9,
while in our study has been obtained in 6
months. This aspect seems to be particularly in-
teresting in consideration of the known difficul-
ties in obtaining patients’ compliance and accep-
tance of long lasting observation follow up peri-
ods11. Moreover, the issue of follow up-related
costs can be interestingly and positively influ-
enced. With the clear study limitation of being
observational, it is reasonable to hypothesize that
the immunomodulating positive effects of bovine
colostrum may have increased and improved, at
least in terms of time if not of effectiveness, the
rate of regression to normality of our cases. This
may particularly be correlated with the promo-
tion of a positive immune response towards intra-
cellular pathogens such as bacteria and viruses,
enhancing IL-12 and IFN-γ production, cytokines
involved in the specific Th1 response18; in fact, a
positive effect of high levels of IFN-γ production
has previously been demonstrated to correlate
with favourable outcomes after treatment of
high-grade CIN28.

Conclusions

Bovine colostrum represents a very interesting
natural agent with potentially highly effective im-
plications in clinical practice12-14,17 in a wide range
of situations, including the approach to cervical
intraepithelial neoplasia (CIN), as our findings
suggest. If further results from controlled trials
will confirm this first pilot experience, a promis-
ing, interesting, safe and cost-effective novel ap-
proach to the conservative management of low-
grade cervical intraepithelial lesions (CIN1) could
be proposed in clinical practice.
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