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INTRODUCTION

Induction of labor (IOL) is a medical procedure used 
to initiate labor and conclude the pregnancy. Its prima-
ry aim is to stimulate and obtain an active birth labor. 
A procedure is appropriate (inappropriate) if its 

its expected cost (1-4). For this reason, IOL should 

reduces the exposure to risks and increases mater-

-
tinuation of the pregnancy may lead to (5). 

-
-
-

the percentage of induced labor exceeds one in ev-

General consensus for IOL can be found in at least 

a. term pregnancy and prevention of post-term 
pregnancy;

b. pre-labor rupture of amniotic membranes (PROM);
c. fetal death.

fetus, IOL is being used in various other circum-
stances, such as:
1. hypertension (gestational, preeclampsia);
2. 
3. cholestasis;
4. diabetes.

Other, more controversial circumstances, include:
1. 
2. logistic and/or social purposes;
3. oligoamnios;
4. polyhydramnios;
5. fetal conditions that require a planned birth for 

any potential surgery.

The medical team must discuss all circumstances 
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An induced labor generally tends to be longer com-
pared to a spontaneous labor; this can impact the 

on the outcome of an IOL are the patient’s compli-
ance to the procedure and continuity of care (10). 

-
chanical technique or the use of pharmacological 

the use of prostaglandins. Prostaglandins can be 
administered in various forms. The optimal mode 
and dose of administration are currently the object 

-
duction and the onset of active labor is one of the 

-

1. 

2. 

3. 

speed of the induction;
4. -

MISOPROSTOL

Misoprostol is a synthetic analogue of PGE1, ini-
tially used to prevent damages to the gastric mu-
cosa and to prevent and treat gastric and duodenal 
ulcers. Misoprostol is economical, stable at room 

-

-
prostol in the list of essential drugs due to its prop-

appropriate and economic drug (14). Misoprostol 
explicates its action on the cervix by stimulating 
contractions and facilitating cervical ripening and 
dilatation (15). An extended bibliography supports 

-

-
ciency and results in:
1. 

and birth;
2. 

from induction;
3. greater safety in case of PROM;
4. 

The recommended dose of Misoprostol is 25 mcg 

It is recommended to dilute 200 mcg of Misopros-

solution every 2 hours. The administration of the 
drug must be preceded by at least 30 minutes of 

fetus and frequency of uterine contractions. CTG 

after about 10 minutes of administration. 
Currently, oral Misoprostol is the only form avail-

-

tachysystole compared to vaginal administration. 

Misoprostol 25 mcg: “ANGUSTA®”

In January 2021, the pharmaceutical drug contain-
ing 25 mcg Misoprostol “ANGUSTA® -
rized and released on the Italian pharmaceutical 
market under the form of tablets. This solution is 
therefore available at the recommended dose; due to 
this, no additional preparation is needed before the 

The maximum dose must not exceed 200 mcg in 24 
-

ommended on the technical data sheet (TDS) is 25 
mcg every 2 hours or 50 mcg every 4 hours. 

Proposed protocol for induction of labor with 
Misoprostol 25 mcg

Based on data from Scandinavian studies (24), it is 
reasonable to propose the administration of one 25 
mcg tablet per os every 2 hours, for a total of 6 doses 

-
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-
ginning of induction. Seeing as studies concerning 
the duration of treatment for induction and precise 
posology for Misoprostol are scarce, it is retained 

-

eventually interrupt treatment. Compared to the use 

and a higher probability of a successful vaginal 

administered after a 30-minute reactive Non Stress 

the dose may be repeated every 2 hours and up to 6 

according to the drug’s TDS. The maximum dose on 

-
ministration of the doses. Administration must not 
be automatic but preceded by the evaluation of any 
ongoing labor conditions, even in latent form, cir-

-
tion of the drug. It is recommended to monitor fe-

-
tocols used and the experience each medical team. 
Should the administration of oxytocin be made nec-

from the administration of Misoprostol. Hospitals 
-
-

thors recommend paying special and close attention 

ABSOLUTE CONTRAINDICATIONS

1. Hypersensitivity to Misoprostol or any of the 
excipients contained in the drug;

2. evolving labor;
3. administration of oxytocic drugs and/or other 

IOL procedures in the same frame time;
4. presence of uterine scars from previous surgery;

5. uterine malformations that contraindicate vag-
inal birth;

6. placenta previa;
abnormal presentation of the fetus;

-
tion rate 2).

RECOMMENDATIONS

1. 
-
-

ing from anticipating labor are greater than the 
potential risks that can derive from the proce-
dure used for IOL itself.

2. Indications for IOL, aside from those common-
ly accepted such as term pregnancy, post term 

be discussed and coordinated collectively by 

3. The procedure intended to be used for IOL 
-

provide information regarding the various pro-

that could arise. The chosen procedure and the 
average time for labor onset and birth should be 
clear to the patient.

4. Informed consent must be obtained and signed 

the induction. The possibility that a full cycle 
-

cient to stimulate labor and/or that the patient 

to be the case, the patient must also be informed 
-

ent approaches; these can either be pharmaco-
logical or mechanical. Another scenario is that 

-
duction, opting for a C-section instead; this rep-
resents a “refusal of continuation of IOL” and 
not “failure of IOL”. 

5. 
-
-

and progressive dilation greater than 4-5 cm) 
after at least 15 hours of oxytocin and ruptured 
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6. -
cological therapeutic approach in case of IOL in 

+0 -

absence of any absolute contraindications. 

CONFLICT OF INTERESTS
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ABSTRACT

Recent literature highlighted the role of Multiple Human Pap-
illomavirus (HPV) infections in the development of CIN2+. A 
better understanding of single-genotype and combined multi-
ple-genotype oncogenic potential has become essential to plan 
future screening and to evaluate the prospective susceptibility 
to high risk cervical lesions progression.  Analysing the liter-

-

In ASCUS patients the rates of severe biopsy proven lesions 

-
ogy, the likelihood of CIN2+

-

-

SOMMARIO 

La letteratura recente ha evidenziato il ruolo delle infezioni mul-
tiple da papillomavirus umano (HPV) nello sviluppo di CIN2+. 
Una migliore comprensione del potenziale oncogeno del geno-
tipo singolo e dei genotipi multipli è diventata essenziale per 

-
tibilità della progressione delle lesioni cervicali ad alto rischio. 
Analizzando i dati della letteratura, abbiamo valutato la preva-

e L-SIL. Infezioni multiple da HPV vengono rilevate in circa il 

del Pap-test LSIL. Nei pazienti ASCUS le percentuali di lesioni 

donne con infezioni da HPV singole e multiple, rispettivamente. 
Allo stesso modo, nelle donne con citologia LSIL, la probabilità di 
CIN2+

-
niscono una nuova visione dell’elevata prevalenza di altri HPV 

di lesioni cervicali di alto grado nelle donne con ASCUS/LSIL. 
Questa revisione supporta il razionale che l’infezione multipla da 

gravi nelle donne con citologia ASCUS e LSIL e sottolinea che 
un aumento del rischio oncogeno potrebbe essere strettamente 

Key words 
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INTRODUCTION

Multiple Human Papillomavirus (HPV) infections 
in Cervical Intraepithelial Neoplasia (CIN) have 
gained increasing attention in recent literature. To 
date, both the biology of inter-genotypic molecu-
lar interactions and their clinical implications are 

be necessary for enhanced primary and secondary 
prevention programs. A large number of surveys 

-
-

tion. Hence, a better understanding of single-gen-
otype and combined multiple-genotype oncogenic 
potential has become essential to plan future vac-
cination schedules and to evaluate the prospective 
susceptibility to high risk cervical lesions caused 
by no-targeted high risk (HR)-HPV genotypes in 
vaccinated cohorts (2). 
Most of the published population data address-
ing the role of multiple HR-HPV infections on the 

-

rather than highlighting the interactions of single 

evaluated the prevalence and the prognostic sig-

-
-

sion (LSIL) cytology, providing useful information 
for their future clinical management.

MATERIALS AND METHODS

PubMed, Cochrane Database of Systematic Re-
-

ing terms and their combinations ‘‘multiple Papil-
lomavirus infection AND ASCUS’’, and ‘‘multiple 

all available article published until 2020 in English, 
inclusive retrospective or prospective trials, and re-

bibliographic search. After the elimination of du-

-

and oldest article about multiple HPV infection. 

performed a further selection of the preliminary 
i.e., 

).

Records identified trough medical database

n = 459

Records after duplicates and removed

n = 410

Relevant records included

n = 96

Final studied inclusive for the specific 

purposes of the present work

n = 15

Records excluded  (irrelevant, 

letters, abstract, oldest article)

n = 314

Figure 1.

RESULTS

ASCUS and LSIL cytological results are report-

Pap smears respectively (3). Recent studies have 
demonstrated an average HR-HPV positivity rate 

LSIL cytology (5). The likelihood of CIN2+ is con-

-

CIN2+ -

HR-HPV negativity -
ogy, there is evidence that biopsy-diagnosed High-
grade Squamous Intraepithelial Lesion (HSIL) is 

(5). Therefore, these data provide evidence that 
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an increase in risk of high-grade cervical lesions in 

in the high prevalence of other HR-HPVs and their 

et al

but histologically proven CIN2+

by HPV type and can be meaningfully categorized 

of CIN2+

+ is over 

+ -

According to these results, Bonde et al., recommend 

of our previous studies have demonstrated that in 

of histologically-proven high-grade cervical disease 
-

CUS/LSIL cytology and CIN2+ histology, the rates 

-

 (6). 

-

in their Pap smears. Although the risk of high-
-

-

untypable HPV infection is reassuring and suggests 

same protocol used for HPV negative patients (12). 
Multiple HPV infections are detected in about 

 

literature, the most frequent HR-HPV types found 

+

mild cytological abnormalities may harbor mul-

severe cervical lesions are sustained by single HR-

HR-HPV types respectively (6). 
Besides, recent studies report that the Odds Ratio 

-

 -
-

tions in patients undergoing colposcopy because 
of ASCUS or LSIL, and suggest their potentially 

+ 
compared to single infections, especially in pa-

 

regards to each cytological outcome, in ASCUS pa-
tients the rates of severe biopsy proven lesions are 

-
-

+ is 

 (6). Hence, these data 
-

up to four-fold increased risk of CIN2+.
-

sistent infections are caused by multiple genotypes. 
-

 (13). These results provide further evi-

-

that the relative risk of CIN2 and CIN3+

 -
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Table I. +

Authors, title, publication year Design N° examined patients Main results

(3) Wright TC et al. Risk detection for 

high-grade cervical disease using 

Onclarity HPV extended genotyping in 

women, ≥ 21 years of age, with ASC-US 

or LSIL cytology. Gynecol Oncol 2019.

Multicentric 

clinical trial

33.858 patients 1. 5% and 2.5% of PT cytological results are ASCUS and L-SIL 

respectively.

2. In women with ASCUS/L-SIL, the highest risk of CIN2+ is 

associated with HPV16, followed by HPV31, 18, 33, 58, 52.

3. Overall risk for CIN2+ in patients with ASCUS/HR-HPV+ and 

LSIL/HR-HPV+ is 14,2% and 10,9% respectively.

4. If women with ASCUS/LSIL and HPV16, 31, 18, 33/58 are 

referred to colposcopy, risk for CIN2+ in the remaining HR-HPV 

positive women drops to only 4,5%.

(4) Tao X, et al. Atypical squamous cells 

of undetermined significance cervical 

cytology in the Chinese population: 

Age-stratified reporting rates, high-risk 

HPV testing, and immediate histologic 

correlation results. Cancer Cytopathol 

2020.

Retrospective 

study

1.597.136 patients 1. HR-HPV positivity rate ranges from 43% to 48,7% in women 

with ASCUS cytology.

2. While CIN2+ lesions can be identified in 10.7% of women 

with ASCUS and HR-HPV positivity, they are found in only 1.5% 

of women with ASCUS and HR-HPV negativity.

(5) Rufail M, et al. Low-grade squamous 

intraepithelial lesion on Papanicolaou 

test: follow-up rates and stratification 

of risk for high-grade squamous 

intraepithelial lesion. J Am Society 

Cytopathol 2020.

Retrospective 

review

526 patients 1. HR-HPV positivity rate ranges from 68% to 82% in women 

with L-SIL cytology.

2. While CIN2+ lesions can be identified in 16-26% of women 

with L-SIL and HR-HPV positivity, they are found in only 4.3-

13% of women with L-SIL and HR-HPV negativity.

3. Higher rates of CIN2+ are found in ASCUS/HR-HPV+ women 

who have already had previous abnormal PT results (23%).

+ compared 

abnormal cytology, in both HPV16-positive and 
HPV16-negative subjects, suggesting that multiple 
genotypes might interact synergistically, increas-
ing the risk of CIN, regardless of HPV16-positivity. 

ASCUS/LSIL the rates of histologically-diagnosed 
CIN3+ -

-
ple high-risk HPV infection (12). Vice-versa, among 

-
tion, the prevalence of LSIL and ASCUS cytology is 

-
pathological diagnosed CIN2+  (14). Similar-

-
fections, LSIL and ASCUS cytology are reported in 

CIN2+  (14). An incremen-
tal risk of severe cervical lesions can be observed not 
only for infections sustained by high-risk strains but 

+ 

-

 (14). Hence, 

increasing severity of cervical lesions and number of 
co-infecting types. 

have demonstrated that in severe CIN lesions di-
agnosed in Loop Electrosurgircal Excision Proce-
dure (LEEP) or cold-knife conization, multiple HR-

lesions as detected by colposcopy (15, 16). Of note, 

 -
CUS/L-SIL, the Positive Predictive Value (PPV) for 

-

-
ic lesions and the number of high-risk HPVs de-
tected (16).  In addition, multiple HPV status and/

accuracy of colposcopy in the detection of CIN3+ 
lesions 

-

increased rates of high-grade CIN recurrence 

Table I summarizes the main results.
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Authors, title, publication year Design N° examined patients Main results

(6) Spinillo A, et al. Multiple human 

papillomavirus infection and high 

grade cervical intraepithelial neoplasia 

among women with cytological 

diagnosis of atypical squamous cells 

of undetermined significance or low 

grade squamous intraepithelial lesions. 
Gynecol Oncol 2009.

Single-centered 

clinical trial

1.218 patients 1.  The prevalence of high-grade CIN is 12,6% in patients with 

ASCUS and HR-HPV positivity and 17,4% in patients with L-SIL 

and HR-HPV positivity.

2. In women with ASCUS/LSIL cytology and CIN2+ histology, 

the rates of single and multiple infections stratified by each 

of the most prevalent HPV types are respectively 4.1% and 

50.8% for HPV16, 1.6% and 24.9% for HPV18, 4.7% and 29% for 

HPV31, 2.1% and 16.6% for HPV51, 2.1% and 22.8% for HPV52.

3. Overall, the rates of multiple infections are 22.5% among 

women with negative histology, 63.6% and 79.5% in patients 

with CIN1 and CIN2+ respectively.

4. Among women with ASCUS/L-SIL, the risk of CIN2+ is of 

18.7% in patients with single HR-HPV positivity, 32.7% in 

patients with multiple L/HR-HPV infections, 47.2% in patients 

with multiple HR-HPV infections.

5. After excluding infections by HPV16/18, the risk of CIN2+ in 

patients with ASCUS and single or multiple HPV infection is 

8.6% and 31.6% respectively; the risk of CIN2+ in patients with 

L-SIL cytology and single or multiple infection is 12.5% and 

28.4% respectively.

6. Increasing number of HPV types is linearly associated with 

increasing severity of colposcopic/pathologic outcome.

(7) Spinillo A, et al. Multiple human 

papillomavirus infection with or 

without type 16 and risk of cervical 
intraepithelial neoplasia among women 

with cervical cytological abnormalities. 
Cancer Causes and Control 2014. 

Cross-sectional 

study

3.842 patients 1. Multiple HPV infections are detected in 16.7% of women 

with ASCUS cytology and 28.7% of women with L-SIL cytology.

2. Infections by multiple HR-HPVs increase the risk of CIN3+ in 

both HPV16-positive and HPV16-negative subjects.

3. Coinfections with low-risk HPV types does not modify the 

risk of progression to precancerous cervical lesions associated 

with high-risk types.

(8) Song F, et al. Type-specific 

distribution of cervical hrHPV infection 

and the association with cytological 

and histological results in a large 

population-based cervical cancer 

screening program: Baseline and 3-year 

longitudinal data. J Cancer 2020. 

Prospective 

observational 

study

10.186 patients 1. High-risk HPV positivity among women with abnormal 

cytology is 59.3%, which is 7.4 times greater than that among 

women with normal cytology.

2. The base-line risk for CIN2+ is 25% and 27,3% in women 

with ASCUS/HPV16 and L-SIL/HPV16 respectively, 7.1% in 

women with ASCUS/HPV18 (NA in women LSIL/HPV18), 8.4% 

and 15.5% in women with ASCUS/Other HRHPVs and L-SIL/

Other HRHPVs respectively.

(9) Wang Y, et al. The efficiency 

of type-specific high-risk human 

papillomavirus models in the triage of 

women with atypical squamous cells 

of undetermined significance. Cancer 

Manag Res 2020. 

Single-centered 

clinical trial

34.532 patients 1. In women with ASCUS identified as having CIN2+, the HR-

HPV infection rate is 97.7%, and the prevalence rates of HPV-

16, − 18, − 31, − 33, − 35, − 39, − 45, − 51, − 52, − 56, − 58, − 59, 

− 66 and − 68 are 48.3%, 8.0%, 6.9%, 4.6%, 1.1%, 2.3%, 3.4%, 

3.4%, 26.4%, 1.1%, 17.2%, 2.3%, 0.0% and 0.0%, respectively.

2. The HPV16/18/31/33/52/58 model shows a higher sensitivity 

[93.1 (87.8-98.4)], specificity [73.0 (70.7-75.4)], PPV [18.0 

(14.5-21.5)], NPV [99.4 (98.9-99.9)], PLR [3.7 (3.1-3.8)] and NLR 

[0.06 (0.03-0.18)] for the triage of ASCUS patients, as well as 

colposcopy referral rate (30.9%) is significantly lower than that 

of the recommended HR-HPV model (44.0%).

(10) Demarco M, et al. A study of 

type-specific HPV natural history 

and implications for contemporary 

cervical cancer screening programs. 

EClinicalMedicine 2020. 

Longitudinal 

observational 

study

11.573 patients Risk of progression can be stratified into 4 groups basing on 

HPV type:

1. HPV16, whose cumulative risk of CIN2+ is 21.5% at 7 years 

of follow-up;

2. HPV18 and HPV45, whose cumulative risk of CIN2+ is over 

10% at 7 years of follow-up;

3. HPV31;33;52;58;35, whose risk of CIN2+ is over 5% at 7 years 

of follow-up;

4. HPV39;51;56;59;68, whose cumulative risk is below 5% at 7 

years of follow-up.

(11) Bonde JH, et al. Clinical Utility of 

Human Papillomavirus Genotyping in 

Cervical Cancer Screening: A Systematic 

Review. J Lower Gen Tract Dis 2020. 

Systematic 

review

240.674 patients Applying US threshold for colposcopy of 5.2%:

1. ASCUS/LSIL cytology combined with HPV16,31,18,33,45 

would merit direct colposcopy referral.

2. ASCUS/LSIL cytology combined with 

HPV35,39,51,56,59,66,68 could be followed by a 12-month 

follow-up retesting regimen.
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Authors, title, publication year Design N° examined patients Main results

(12) Spinillo A, et al. Untypable human 

papillomavirus infection and risk of 

cervical intraepithelial neoplasia among 

women with abnormal cervical cytology. 

J Med Virol 2014. 

Prospective 

observational 

study

4.258 patients 1. Among women with ASCUS/LSIL cytology and CIN2-3 

histology, HPV16,52,32,18,51 are found in the 45.9%, 26.2%, 

25%, 14.7%, 14.3% of cases respectively.

2. Untypable HPVs can be detected in 11.7% of PT smears, with 

higher prevalence in women with low-grade cytologic lesions.

3. Rates of CIN associated with untypable HPVs are higher 

than those associated with uninfected samples, but lower that 

those associated with low-risk HPV types.

4. Infection by untypable HPVs shows low rates of progression 

to high grade CIN.

5. Rates of CIN3+ in patients with ASCUS/L-SIL are of 0.4% in 

HPV negative women and 1.7%, 2.5%, 15.9%, 9%, 20.1% in 

women infected by untypable HPVs, single/multiple L-R types, 

multiple L/H-R types, single H-R types and multiple H-R types 

respectively.

(13) Oyervides-Muñoz MA, et al. 
Multiple HPV Infections and Viral Load 

Association in Persistent Cervical Lesions 

in Mexican Women. Viruses 2020.

Prospective 

hospital case 

study

294 patients 1. 52% of HPV persistent infections are caused by multiple 

genotypes.

2. 54.8% of samples with multiple HPV infection at baseline 

show persistent infection during follow-up.

(14) Bello BD, et al. Cervical infections by 

multiple human papillomavirus (HPV) 

genotypes: Prevalence and impact 

on the risk of precancerous epithelial 

lesions. J Med Virol 2009.

Prospective 

observational 

study

1.323 patients 1. Multiple high-risk HPV infection is associated with the same 

incremental risk of severe cervical lesions as multiple high/

low-risk HPV infection.

2. The rate of CIN2+ histological lesions is 19.5% in patients 

with single infection, 31.5% in those coinfected with 2 

genotypes, 57% in those coinfected with 3 genotypes and 

90% in subjects with more than 3 types.

(15) Spinillo A, et al. Multiple 

Papillomavirus Infection and Size of 

Colposcopic Lesions Among Women 

With Cervical Intraepithelial Neoplasia. J 

Low Genit Tract Dis 2016.

Case series 898 patients In CIN lesions diagnosed by LEEP or cold-knife conization, 

multiple HR-HPV infections correlate with larger cervical 

lesions as detected by colposcopy.

(16) Spinillo A, et al. Diagnostic accuracy 

of colposcopy in relation to human 

papillomavirus genotypes and multiple 

infection. Gynecol Oncol 2014.

Cohort study 2526 patients 1. In patients with ASCUS/L-SIL, multiple HPV infections are 

detected in 41.2% of subjects without colposcopic lesions, and 

49.8%, 53.4%, 58.1%, 54.7% among subjects with extension < 

25%, 25-50%, 51-75%, > 75% respectively.

2. Linear trend between the extension of colposcopic lesions 

and the number of HR-HPVs detected.

3. Among women with ASCUS/L-SIL, the PPV for CIN3+ 

lesions associated with any colposcopic abnormality is 23.5% 

and 15.5% in subjects with multiple and single infections 

respectively.

4. The accuracy of colposcopy to detect CIN2-3+ is not 

influenced by neither multiple HPV or HPV16 infections.

(17) Spinillo A, et al. Outcome of 

Persistent Low-Grade Cervical 

Intraepithelial Neoplasia Treated With 

Loop Electrosurgical Excision Procedure. 

J Low Genit Tract Dis 2016.

Prospective 

observational 

study

252 patients Among women undergoing conization because of persistent 

low-grade CIN, multiple HR-HPV infections during follow-up 

correlate with increased rates of high-grade CIN recurrence.

DISCUSSION

-

cases according to literature 

of HPV DNA test as intermediate triage and direct 
colposcopy referral for HR-HPV positive ASCUS/
LSIL cohorts. A large number of surveys have 

-

HPV testing increases the sensitivity and negative 
predictive value of screening programs, the speci-

high prevalence of HPV infection in sexually active 

-
copy do not have high-grade cervical lesion. There 
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-

+ receive appropriate treatment.
-

terns of HPV types and species may occur in multi-

-

frequently represented (1). There is evidence from 
literature that HPV16 genotype tends to cluster 

uncommon, suggesting possible competitive inter-
actions among genotypes from the same species at 
a cellular level (20). Nonetheless, other studies on 
multiple HPV infection have reported that individ-
ual types and species associate at random based on 
their relative frequency (21, 22). 
The above-mentioned heterogeneity of results also 
depends on socio-demographic and behavioural 
reasons, such as the origin and the characteristics 
of the studied population, their socio-economic sta-
tus (20), young age, HIV seropositivity and recent 
sexual intercourse 

on HPV genotype distributions are concerned, re-
cent literature (24) reports that, despite the higher 
proportion of HPV+ ASCUS citology in black than 

of other high-risk HPVs (HPV 31,33,35,39,45,51,52,5

Several cross-sectional studies suggest that multi-
-

creased risk of severe CIN (14). Namely, it has been 

types involved and the severity of lesion (1, 20, 14). 
Multiple HR-HPVs increases the risk of CIN2+ in 
both HPV16-positive and HPV16-negative subjects, 
suggesting a potential synergistic interaction be-

lesions 

although quite common, does not seem to modify 
the risk of precancerous cervical lesions associated 

 (25). None-

theless, other reports disprove multiple HPV infec-
-

sions, claiming that any single area of CIN is due to 

high-risk HPVs detected in cervical smears are re-
lated to independent transient infections 

Van der Marel J. et al
High-Grade CIN and concomitant multiple HPV 

-
neous cervical lesions, each one caused by a single 
carcinogenic type tough, as proved by Laser Cap-

(LCM-PCR) genotyping system (26). 
 studies have recently proved that coinfec-

-
formation 

et al
-

some degree of inter-genotypic competition or su-

Besides, it is important to consider that HPV16 and 

able to bind directly to the cell surface and be inter-

Matrix (ECM) prior to conformational changes and 

by furin in order to enter the cell. Because of these 

hypothesized that superinfection exclusion might 
occur early during the attachment/entry phase of 
the viral life cycle, suggesting that HPV16 minor 
capsid L2 protein may play a crucial role in block-

-
 

Mori S. et al. suggest that the inter-genotypic com-
petition observed in the coinfection of a single cell 

-
nism of genome replication interference as a result 
of the transcription of heterooligomers composed 

replication rates. This could possibly be explained 
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-
ing to the DNA replication origin, recruiting cellular 
factors required for HPV replication and transcrip-

 (29).

-
hanced risk of progression (13).
Hence, it is important to note that the reported mo-
lecular mechanisms of inter-genotypic competition 
mostly occur in the early phases of acute viral in-
fection. On the contrary, it has been observed that 
in cells that harbour persistent HR-HPV infections, 
there is no block in the ability of a second viral type 

-

of a previously diagnosed HR-HPV persistent infec-
tion increases the risk of CIN2+ if compared to simul-
taneous coinfection (14). Therefore, it is conceivable 

Since persistent high-risk HPV infection is a prereq-
uisite of cervical dysplasia and cancer, recent pri-

decrease in CIN1-CIN3 cervical lesions in the vacci-
nated cohorts 

Gardasil, Merck, 2006) and Cervarix (2vHPV, Cer-
varix, GlaxoSmithKline, 2009), raising immunity 

are protective against high-risk HPV type 16 and 
-

plasia, Gardasil 9 (9vHPV, Gardasil 9, Merck, 2015) 

-
vical neoplasia (30). Nonetheless, the above men-

-

-

have been previously infected by targeted high-risk 
HPVs 

certain extent (32). Interestingly enough, the recent 
prospective case-control study Speranza (32) has 

LEEP procedure in patients undergoing tetrava-

lent HPV vaccination 30 days after the intervention. 
-

in decreasing the risk of disease recurrence (33). As 
 infections 

by targeted HR-HPVs, HPV vaccination after LEEP 
is supposed to prevent the reduction of immune re-
sponse against Human Papillomavirus that seems to 

 (32). Indeed, recent re-
search 

a decline in cervical TNFalfa levels after escissional 
procedures, leading to a cervical microenvironment 
similar to that of HPV-naïve patients (32). Hence, it 
has been hypothesized that HR-HPV vaccination 
boosts neutralizing antibody production by memo-
ry B-cells from the basement membrane, enhancing 
their titres up to 100-1000 times and, therefore, pre-
venting any virus in the surgical site from entering 
regenerating epithelial cells (32).

implications in primary and secondary preven-

and distribution of the main oncogenic viral types, 

tools should be considered. 

CONCLUSIONS

-
dence that multiple HR-HPV infection is a signif-

-

that increased oncogenic risk might be strictly 
-
-

ing insights in the epidemiology of HPV genotype 
distribution, especially in the post-vaccination era, 

useful guidance on proper clinical management of 
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ABSTRACT

sleep disorder, sexual disturbance, anxiety and depression as 
‘rare’, ‘seldom’, ‘frequent’ and ‘very frequent’ in patients they 
managed prior to and during the COVID-19 pandemic.  Ac-

-

-

COVID-19 pandemic. COVID-19 pandemic has changed the 
composite picture of menopausal symptoms, challenging phy-

Approaches capable to treat vasomotor symptoms but also 

SOMMARIO

Lo studio ha voluto valutare se le manifestazioni della sinto-
matologia climaterica fossero cambiate durante la pandemia 

su 143 specialisti esperti nel trattamento dei disturbi menopau-
CO-

VID e al periodo pandemico, la prevalenza nelle loro pazienti 
di vampate di calore, disturbi del sonno, disturbi della sessua-
lità, ansietà e sintomi depressivi,  secondo le categorie  “rara”, 
“talvolta”, “frequente” e “molto frequente”. Dai dati emerge 
che mentre la prevalenza delle vampate di calore, disturbi del 

-

 
Il cambiamento nella prevalenza dei sintomi menopausali richie-
de un adattamento terapeutico alle nuove necessità e la scelta di 
presidi che siano in grado non solo di curare i sintomi vasomo-
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INTRODUCTION

-
tom of menopause (1, 2) but menopausal symp-
toms are not limited to vasomotor instability and 
are related to many functions of the brain, and pe-
ripheral organs and apparatus (3-11). Taken togeth-
er, the disturbances making up menopausal symp-
toms, as evaluated by climacteric scales, are mainly 
based on menopause-related mood changes (12, 

others, her perceptions and activities. Everyday 
life has changed remarkably during the COVID-19 
pandemic. Social and family contacts have been re-

salaries have dropped (15), access to healthcare fa-

be having a negative impact on our psychological 
equilibrium (19, 24), and this could be particular-

the prevalence of symptoms and the composite pic-
-

the prevalence of symptoms and request of treat-
ment among their menopausal patients during the 
COVID-19 pandemic.

MATERIALS AND METHODS

supported by the Italian Society of Menopause and 

-
ence on menopause. Prior to the start of the session, 

-
tigating their perception of the frequency of meno-

about prior to the COVID-19 pandemic. Questions 
-

ety, depression and sexual disturbances. For each of 

to categorize their perceived prevalence of these 

symptoms in their patients as ‘rare’, ‘seldom’, ‘fre-

the COVID-19 pandemic. The same 5 questions 

-
mediately and made available graphically for dis-

physicians rating the perceived prevalence of each 
single symptom in the pre- and in the COVID-19 
era as ‘rare’, ‘seldom’, ‘frequent’ and ‘very frequent’ 

-

a symptom prevalence as ‘frequent’ and ‘very fre-
quent’ in another single group. Data referring to 
the pre-COVID-19 era and to during the pandemic 

RESULTS

According to the physicians, the prevalence of 
-

changed during the COVID-19 pandemic even 
though more physicians rated prevalence of hot 

-

0.009) during the pandemic (table I). Physicians 
observed no major change in the prevalence of 

-
served in the number of those rating sleep prob-
lems in their patients as ‘very frequent’ during the 

table I). There 

prevalence of sexual disturbances in patients be-
fore and during the COVID-19 pandemic (table I). 
A higher number of physicians rated prevalence of 
symptoms of depression in their patients as ‘fre-

during the COVID-19 pandemic (table I). Similar-
ly, a higher number of physicians rated the prev-
alence of symptoms of anxiety in their patients 

0.0001) during the COVID-19 pandemic (table I). 
-

bined in a single group, and ‘frequent’ and ‘very 
frequent’ in another group, physicians rated a 
similar prevalence of ‘frequent/very frequent’ for 
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than prior to COVID-19 pandemic, respectively 
( -

from ‘frequent/very frequent’ anxiety symptoms 
during the COVID-19 pandemic than before it ( -
ure 1

of depression during the COVID-19 pandemic 
than before it ( ).

DISCUSSION

-
straints, loneliness, reduced support, occupational 
uncertainties, fear of the disease, fear for the health 
of relatives, and continuous negative input from 

all these factors have an impact on psychological 
equilibrium, increasing disturbances, particularly 
anxiety and symptoms of depression (19-24). An 
increase in anxiety and symptoms of depression 
has also been reported as a manifestation of meno-

-

-
pausal symptoms are directed to improve hot 

Current investigation indicates that according 
-

pausal symptoms, the prevalence of anxiety and 
-

ly during the COVID-19 pandemic, to reach the 

composite picture of menopausal symptoms has 
posed greater therapeutical challenges. Position 
statements and guidelines (11, 25-29) have given 
suggestions on hormonal and non-hormonal treat-
ments for menopausal symptoms but have failed 

these represent a major component of climacteric 
scales evaluating menopausal symptoms and qual-
ity of life (12, 13). Mood disturbances increase in the 
menopausal transition (1, 5) and hormone therapy 

disturbance. 
The same applies for non-hormonal remedies that 
have been studied mainly to improve vasomo-

to give greater consideration to mood alterations 
-

Table I.

Rare (%) Seldom (%) Frequent (%) Very frequent (%)

Hot flushes

Pre-COVID-19 0.7 6.3 28.7 67.3

During COVID-19 0 7.7 41.2 52.0

p 0.317 0.643 0.027 0.009

Sleep problems

Pre-COVID-19 2.1 10.4 64.7 21.7

During COVID-19 0.7 6.3 60.8 32.8

p 0.314 0.210 0.495 0.035

Sexual problems

Pre-COVID-19 1.4 18.9 48.2 31.5

During COVID-19 2.8 19.6 40.5 38.5

p 0.409 0.881 0.190 0.215

Anxiety symptoms

Pre-COVID-19 4.9 55.2 36.3 3.5

During COVID-19 0.7 17.5 52.0 23.8

p 0.031 0.0001 0.008 0.0001

Depressive symptoms

Pre-COVID-19 12.6 51.7 32.8 2.8

During COVID-19 4.2 23.8 54.5 17.5

p 0.010 0.0001 0.0002 0.0001
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ment of these increasingly frequent yet often ne-
glected disturbances; here, remedies also capable 
of re-establishing psychological equilibrium could 

be directed mainly to pharmacological (30) or 
non-pharmacological (31-33) remedies capable not 
only to treat vasomotor symptoms but also to con-
comitantly improve mood.

has altered the composite picture of menopausal 
symptoms. 

CONCLUSIONS

The change in the manifestation of menopausal 
symptoms, during COVID-19 pandemic, has posed 

-
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ABSTRACT

Objective. -
tol vaginal insert in a selected cohort of healthy mothers and 

membranes.
Methods.
previously developed and shared the same protocol for the in-

of medical and/or obstetrical maternal complications, normal 

5 cm, absence of notch in uterine arteries Doppler velocimetry), 

SOMMARIO

Obiettivo. -
nale di misoprostolo in una coorte selezionata di madri e feti 
sani oltre termine o con rottura prematura delle membrane.  
Metodi. I dati retrospettivi sono stati raccolti da 12 centri che 
in precedenza avevano sviluppato e condiviso lo stesso pro-
tocollo per l’induzione del travaglio con l’inserto vaginale di 
misoprostolo. Sono state reclutate donne in gravidanza oltre 
termine o con rottura prematura delle membrane con cervice 
sfavorevole. Per l’idoneità è stato valutato il benessere mater-
no e fetale: assenza di complicanze mediche e/o ostetriche 

e, in caso di PROM, normale conta leucocitaria e PCR. Le ana-
lisi dei sottogruppi sono state eseguite per parità, stato delle 
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INTRODUCTION

Induction of labour (IOL) is an increasingly com-
mon procedure in clinical obstetrics that can some-

obstetric units. On one hand, IOL can cause greater 
-

uterine hyperstimulation and precipitous delivery 
or vice versa a failure of the procedure itself.

-
-

Subsequently, the same author produced a ranking 
of both pharmacological and mechanical methods 

-

-
censed and approved for IOL. In a pivotal study, 

-
-

have been investigated in a post hoc study that re-
vealed that managing cases of uterine tachysysto-

more challenging for MVI than for DVI due to the 

neonatal intensive care unit (NICU) admissions 

Recently, the European Medicines Agency advised 

might not respond to tocolytic treatment (6). This 
fact has placed more emphasis on the use of MVI, 
leading to the publication of several observational 

Results. -
-

-

-
ture, maternal or neonatal deaths occurred.
Conclusions. In a selected cohort of healthy mothers and foe-

-
livery, a reduction in other augmentation interventions, and 

and foetal complications.

Risultati.
-

ne ha partorito entro 24 ore dall’inserimento del dispositivo. 

-
tivamente associati a un minor rischio di tachisistole. Il tasso 

uterine, decessi materni o neonatali. 
Conclusioni. In una coorte selezionata di madri e feti sani 
oltre termine o con PROM con cervice sfavorevole, l’inserto 

del tempo al parto, una riduzione di altri interventi di poten-
ziamento del travaglio e un basso tasso di taglio cesareo senza 
aumentare le complicanze ostetriche e fetali.
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-
er than 200 subjects for a single treatment arm to 

-

restriction (IUGR) and preeclampsia.

regard to higher tachysystole rates, Caesarean sec-
tion rates and neonatal outcomes. These safety con-

that a multicentre study could help to overcome 
the need for a large cohort: this study is the result 
of a retrospective analysis of clinical data observed 
in our 12 centres that developed and shared a single 
protocol focused on the IOL of healthy mothers and 
healthy foetuses in order to better understand the 

MATERIALS AND METHODS

Design of the study

Starting in February 2016, 13 Italian obstetric units 
discussed, developed and then shared a common 

foetal or maternal risk factors according to the fol-

agreed to conduct a retrospective analysis starting 

participant centers are listed in table I.  The be-

clinical feasibility of this protocol. Eight months 

the ethical committees as per local regulations.

Patients

for IOL at late-term pregnancy (41 + 0 to 41 + 6 

-
-
-

th 

of notch in uterine arteries Doppler velocimetry, 
and category I FHR tracing (14). Exclusion criteria 

-
tural foetal abnormalities, previous caesarean sec-
tion and any positive medical history or complica-
tions of pregnancy as hypertensive disorders and 

Methods

all centers on the same standard case report form. 
-

tained from patients before the insertion of MVI. 

depending on the presence of uterine activity. In-

than 24 hours interval from the insertion, onset of 
labour or presence of regular symptomatic contrac-

cm, tachysystole or hypertonus, and changes in 
FHR tracing (ACOG category II or III). Tachysysto-

Table I.
Participant centers

1. San Pietro Hospital FBF, Rome, Italy

2. Buzzi Children’s Hospital, ASST FBF Sacco, University of Milan, Milan, 

Italy

3. ASST Valle Olona, Gallarate and Busto Hospital, Gallarate and Busto 

Arsizio, Varese, Italy 

4. ASST Spedali Civili, University of Brescia, Brescia, Italy

5. San Raffaele Hospital, Milan, Italy

6. Poliambulanza Foundation, Brescia, Italy

7. San Gerardo Hospital - FMBBM, Monza, Italy 

8. ASST- Garda, Desenzano del Garda, Italy

9. Policlinico San Pietro- I.O.B. San Donato Group, Ponte San Pietro, 

Bergamo, Italy

10. Carlo Poma Hospital, Mantova, Italy

11. ASST Rhodense, Rho Hospital, Rho, Milan, Italy

12. Careggi Hospital, University of Florence, Florence, Italy

13.  IRRCS Ca’ Granda Foundation, Mangiagalli Hospital, University of 

Milan, Milan, Italy
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Table II.
Total (409) Nulliparous (310) Multiparous (99) p value

Maternal Age (years)* 32.7 ± 5.4 32.5 ± 5.5 33.4 ± 5.3 0.16

BMI* 28.2 ± 4.1 28.0 ± 3.9 28.7 ± 4.5 0.12

Gestational Age (weeks)* 40.5  1.2 40.4  1.3 40.8  0.9 0.008

Late-term gestation° 247 60.4% 182 58.7% 65 65.7% 0.16

PROM° 162 39.6% 128 41.3% 34 34.3% 0.23

Bishop score# 2 (1-3) 2 (0-3) 2 (1-3) < 0.001

*Data presented as mean ± standard deviation; °data presented as  numbers and percentage; #data presented as median and interquartile range; P value obtained for 

comparison between nulliparous and multiparous by Fisher exact test for categorical variables and Student t tests foro continuous variables.

(15). Management of these complications involved, 
-
-

-
-

-

, 
amniotomy and/or oxytocin per local protocol. In-

-

methods accepted by the patient.
Data recorded included baseline demographic and 
obstetric characteristics, labour and delivery data 
and neonatal outcomes.

-
an time-to-delivery from the beginning of induc-
tion and intrapartum oxytocin use. The primary 
safety outcomes included the emergency Caesar-
ean section rate, the incidence of tachysystole and 

to a NICU.

Statistical analysis

For maternal characteristics and study outcomes, 

curves. Using Student’s t-test for continuous vari-
ables and Fisher’s exact test for categorical vari-

-
liparous  intact 

 30 at term. Main de-
-
-

RESULTS

-
ysis. Demographic characteristics and indications 
for the induction of labour are presented in table 
II, according to parity. The main study outcomes 
are summarized in table III.

Main efficacy outcomes 

The median time at insert removal from the begin-

IR 5:55-13:00). The most frequent indication for 

-

-

-

Similarly, time-to-delivery from the beginning of 

).
-

). 

respectively, p = 0.02) and oxytocin administra-
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respectively, p = 0.04) 
membranes. 

-
duction in the Caesarean section rate in compar-

Main safety outcomes

-

-
-
-

-
-

ed half of our sample and most of them (4) experi-
enced episodes of tachysystole or hypertonus.
Maternal characteristics and obstetrical factors 

analyses as predictors of tachysystole. Only high 

-

table III -

No uterine rupture, maternal or neonatal deaths 
occurred in this study.

DISCUSSION

-

-

foetal risks.
The median time-to-vaginal delivery in this cohort, 

-

reported by the Expedite trial; both of these mater-

induction outcomes and could have contributed to 

Table III.
Labour and delivery Total (409) Nulliparous (310) Multiparous (99) p value

Oxytocin for labour acceleration* 145 35.5% 119 38.4% 26 26.3% 0.03

Median time to vaginal delivery hh:mm (range)# 14:07 (10:37-21:10) 14:41 (11:01-22:10) 13:12 (9:54-17:48) 0.04

Operative vaginal delivery (vacuum)* 61 14.9% 50 16.1% 11 11.1% 0.26

Caesarean Section* 90 22.0% 77 24.8% 13 13.1% 0.017

Median time from MVI removal to CS# 4:51 (1:49-9:04) 5:02 (1:57-8:36) 4:40 (0:50-9:54) 0.85

Any Tachysystole* 59 14.4% 49 15.8% 10 10.1% 0.19

Tachysystole with FHR involvement* 14 3.4% 13 4.2% 1 1.0% 0.20

Hypertonus* 9 2.2% 9 2.9% 0 0.12

Tocolysis* 14 3.4% 12 3.9% 2 2.0% 0.53

Meconium-stained fluid (3rd degree)* 33 8.1% 24 7.7% 9 9.1% 0.67

Maternal outcomes

PPH >1000 CC* 17 4.2% 11 3.5% 6 6.1% 0.26

3rd degree perineal tear* 6 1.9% 5 2.1% 1 1.2% 1

Neonatal outcomes

Neonatal birth weight (kg)° 3.5 ± 0.39 3.4 ± 0.39 3.6 ± 0.37 0.0009

APGAR < 7 at 5 min* 4 1.0% 3 1.0% 1 1.0% 1

pH < 7.0* 4 1.0% 3 1.0% 1 1.0% 1

pH < 7.10* 36 8.8% 24 7.7% 12 12.1% 0.22

ABE < - 12* 16 3.9% 11 3.5% 5 5.1% 0.55

Admission to NICU* 8 2.0% 6 1.9% 2 2.5% 1

*Data presented as numbers and percentage; #data presented as median and interquartile range; °data presented as mean ± standard deviation; p value obtained for 

comparison between nulliparous and multiparous by Fisher exact test for categorical variables and Student t tests for continuous variables.
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2 a, b

-

analysed in light of the design of our shared multi-

PROM. These criteria resulted from the analysis of 

-
es are more likely to overcome these transient ep-
isodes of poor oxygenation, thereby reducing the 
risk of emergency Caesarean section.

number of cases, such as the study by Dobert (4, 
9). This latter study included also IUGR and pre-

-

-

criteria.
-

formed for an abnormal FHR pattern, but only 

-
-

tal abruption. These data did not emerge in other 

-
stimulation. In our cohort, the rate of tachysystole 

et al
-

foetal acidosis at birth because of inadequate uterine 
relaxation time, reduced perfusion pressure and im-

et al
tachysystole occurred during early labour, despite 

-
-

ering over 50,000 deliveries, Heuser et al. found that 
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.
Bolla et al. failed to identify any predictors of 

that the mean baseline BMI and percentage of PROM 

tachysystole increased the chance of composite neo-
natal morbidity (20). In that multivariable analysis, 

-
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-

such as preeclampsia and IUGR and to include only 

-
-

The validity of the present study is limited to 
healthy mothers and foetuses. In addition, there is 

-

noted that most adverse events, including placen-

clinical experience.

CONCLUSIONS

In a selected cohort of healthy mothers and foetus-

-
ing the time-to-delivery, the reduction of augmen-

obstetrical emergencies or foetal compromise. 
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ABSTRACT

Background. Detection of novel predictive markers for ear-
ly detection of lymph nodes metastases in cervical cancer is 

-
able survival in many cancer types. Decreased DMBT1 expres-

 NR2F6, 
LOXL2 and DMBT1 in cervical cancer tissues using immuno-

and stage of the tumor, occurrence of lymph nodes and distant 
metastases in addition to evaluating their prognostic roles.
Materials and methods.  NR2F6, 
LOXL2 and DMBT1 in samples retrieved from -
cal cancer patients in cancer tissues and corresponding adja-

Results. -

involvement, advanced FIGO stage, resistance to chemother-

Conclusions. -
-

cervical cancer patients.

SOMMARIO

Contesto. La rilevazione di nuovi marcatori predittivi per la dia-
gnosi precoce delle metastasi linfonodali nel cancro cervicale è 
molto importante. L’espressione distorta di NR2F6 è stata trovata 
in molti tumori che svolgono ruoli diversi a seconda del tipo di can-
cro. LOXL2 è stato incriminato nella progressione del cancro e nella 
sopravvivenza sfavorevole in molti tipi di cancro. La diminuzione 
dell’espressione di DMBT1 è stata trovata in molti tumori duran-
te la loro progressione. Lo scopo del presente lavoro era valutare 
l’espressione di NR2F6, LOXL2 e DMBT1 nei tessuti del cancro 
cervicale mediante immunoistochimica, quindi correlando la loro 
espressione con il grado e lo stadio del tumore, la presenza di linfo-
nodi e metastasi a distanza, oltre a valutare i loro ruoli prognostici. 
Materiali e metodi. Abbiamo valutato l’espressione di NR2F6, 
LOXL2 e DMBT1 in campioni prelevati da sessantadue pazienti 
con cancro cervicale nei tessuti tumorali e nei corrispondenti tes-
suti normali adiacenti e abbiamo correlato l’espressione dei marca-
tori con i dati clinici, i risultati patologici e la prognosi dei pazienti. 
Risultati. L’alta espressione di NR2F6, LOXL2 e la bassa 
espressione di DMBT1 erano sovraregolate nei tessuti del 

neoplastici ed erano associate ad alto grado (p = 0,005), coin-
volgimento dello spazio linfovascolare, stadio FIGO avanzato, 
resistenza a chemioterapia, recidiva del tumore e tassi di so-

Conclusioni. La sovraregolazione di NR2F6, LOXL2 e la sot-
toregolazione di DMBT1 sono state associate a parametri pa-
tologici sfavorevoli, risultati clinici negativi e risultati negativi 
dei pazienti con cancro cervicale.
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INTRODUCTION

Cancer cervix is the 4th commonest cancer and 4th 
-

cervix is the commonest histopathological subtype 
-

nosed cervical carcinoma cases (2).
Staging of cervical cancer is performed preopera-
tively (3). Presence of lymph node metastasis is the 
most important predictive factor of cancer recur-
rence and dismal outcome in cervical cancer (4). 
Therefore, detection of novel predictive markers 
for early detection of lymph nodes metastases in 
cervical cancer is very important.
Nuclear receptor subfamily 2 group F member 6 
(NR2F6) is mapped on chromosome 19p13.1.1; 
and it encodes a conserved 43-kDa protein (5). 

many biological processes as organogenesis and 

oxidase (LOX) family member that plays an essen-
tial role in making cross-links of collagen and elas-

-
criminated in cancer progression and unfavorable 
survival in many cancer types (10). Additionally, 

-
tic targets for cancer treatment (11). 
Deleted in malignant brain tumor 1 (DMBT1), 

-
dulloblastoma as deleted, hence responsible for 
their progression and dismal outcome (12).

in many cancers during their progression (13, 14) 
NR2F6, LOXL2 and DMBT1 expression in cervical 

NR2F6, LOXL2 and DMBT1 in cervical cancer tis-

sues using immunohistochemistry then correlating 

occurrence of lymph nodes and distant metastases 
in addition to evaluating their prognostic roles.

MATERIALS AND METHODS

specimens from both malignant cervical cancer tis-
sues and corresponding adjacent normal tissues. 

-
necology and Obstetrics Department and General 
Surgery Department, Faculty of Medicine, Zagazig 

in Pathology Department, Faculty of Medicine, Za-

5 years in Clinical Oncology and Nuclear Medicine 
Department and in Medical Oncology Department 

LOXL2 and DMBT1 using immunohistochemistry.

disease progression and survival outcome of in-
cluded cervical cancer patients.

1. -

accurate staging, 
2. 

data and 
3. 

1. 
of cervical cancer, 

2. -
diotherapy, chemotherapy or hormonal therapy 
and 

3. inoperable patients.
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an ethical approval for performing the study from 
the local ethical committee of Faculty of Medicine, 
Zagazig University.

Immunohistochemical (IHC) analysis

-
ti-LOXL2 antibody (ab96233) and DMBT1 (My-

-
ma tissue, human esophageal cancer tissue and 

positive controls for NR2F6, LOXL2 and DMBT1 

described (15).

Evaluation of IHC of NR2F6, LOXL2 and DMBT1

-
mic LOXL2 expression and cytoplasmic and mem-
branous DMBT1 expression in cervical cancer 
tissues and adjacent non-neoplastic cervical muco-

staining extent and intensity.

-

-

-

Statistical analysis

version 19.0 (SPSS, Chicago, IL, USA).

DMBT1expression and the clinicopathologic fea-

-

-

using the Cox proportional hazard model. Univar-

NR2F6 expression in cervical cancer and adjacent 
non-neoplastic tissues

-
ulated in cervical cancer tissues more than in ad-

negative in all samples of non-neoplastic cervical 
table I).

Table I.

Cervical cancer  

(N = 62)

Adjacent normal 

(N = 62) 

p-value‡

No.(%) No. (%)

NR2F6

Low 28 (45.2%) 62 (100%) < 0.001

High 34 (54.8%) 0 (0%)

LOXL2

Low 28 (45.2%) 50 (80.6%) 0.001

High 34 (54.8%) 12 (19.3%)

DMBT1

Low 40 (61.3%) 0 (0%) < 0.001

High 22 (38.7%) 62 (100%)

C‡ Chi-square test; p < 0.05 is significant.

old age of the patient (p = 0.002), large tumor size 
(p = 0.004), high grade (p = 0.005), lymphovascular 

advanced FIGO stage, resistance to chemotherapy, 

recurrence free survival (RFS) and overall survival 
).

LOXL2 expression in cervical cancer and adjacent 
non-neoplastic tissues

-
ed in cervical cancer tissues more than in adjacent 
non-neoplastic cervical tissues (p =0.002) (table I).

old age of the patient (p=0.002), large tumor size 
(p = 0.004), high grade (p = 0.005), lymphovascular 

advanced FIGO stage, resistance to chemotherapy, 
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recurrence free survival (RFS) and overall survival 
).

DMBT1expression in cervical cancer and adjacent 
non-neoplastic tissues

adjacent non-neoplastic cervical tissues and high 
-

table I).

grade (p = 0.049), absence of myometrium invasion 
(p = 0.039), absence of lymphovascular space involve-

stage (p = 0.022), response to chemotherapy (p = 0.33) 

Figure 1. 

a)

c)

b)

d)

e)



J.Gynaecol. Obstet. 2021, 33, N.3 NR2F6, LOXL2 and DMBT1 expression in cervical cancer 

recurrence free survival (RFS) and overall survival 
).

DISCUSSION

cancer tissues more than in adjacent non-neoplastic 

higher grade and advanced stage of cervical cancer.
Similarly Niu et al

prognosis, unfavorable clinical characteristics and 
dismal outcome. 

Table II.
Total 

Patients

NR2F6 LOXL2 DMBT1

Low High P¥ Low High P¥ Low High P¥

N = 

62

% N = 28 

(45.2%)

N=34 

(54.8%)

N = 28 

(45.2%)

N = 34 

(54.8%)

N = 40 

(61.3%)

N = 

22(38.7%)

Age group:

≤ 55 years old

> 55 years old

25

37

40.3

59.7

26 (92.7)

2 (7.1)

11 (32.4)

23 (67.6)

0.002 16 (57.1)

12 (42.9)

9 (26.5)

25 (73.5)

0.002 9 (22.5)

31 (77.5)

16 (72.7)

6 (27.3)

< 0.001*

Histopathology:

Squamous cell 

carcinoma

Adenocarcinoma

44

18

71

29

19 (67.9)

9 (32.1)

25 (73.5)

9 (26.5) 0.78

19 (67.9)

9 (32.1)

25 (73.5)

9 (26.5)

0.78 28 (70)

12 (30)

16 (72.7)

6 (27.3) 0.821

Size:

< 4 cm

≥ 4 cm 

6

56

9.7

90.3

6 (21.4)

22(78.6)

0 (0)

34 (100)

0.004 6 (21.4)

22 (78.6)

0 (0)

34 (100)

0.004 3 (7.5)

37 (92.5)

3 (13.6)

24 (86.4)

0.657

Grade:

I

II

III 

10

38

14

16.1

61.3

22.6

10 (35.7)

17 (60.7)

1 (3.6)

0 (0)

21 (61.8)

13 (38.2)

0.005 10 (35.7)

16 (57.1)

2 (7.1)

0 (0)

22 (64.7)

12 (35.3)

0.005 4 (10)

27 (67.5)

9 (22.5)

6 (27.3)

11 (50)

5 (22.7)

0.049

LVSI:

Absent

Present 

44

18

71

29

27 (96.4)

1 (3.6)

17 (50)

17 (50)

< 0.001* 26 (92.9)

2 (7.1)

18 (52.9)

16 (47.1)

0.001* 28 (70)

12 (30)

16 (72.7)

6 (27.3)

0.022

Lymph node:

Absent

Present 

30

32

48.4

51.6

22 (78.6)

6 (21.4)

8 (23.5)

26 (76.5)

< 0.001* 22 (78.6)

6 (21.4)

8 (23.5)

26 (76.5)

0.002* 17 (42.5)

23 (57.5)

13 (59.1)

9 (40.9)

0.211

Distant metastasis:

Absent

Present 

46

16

74.2

25.8

27 (96.4)

1 (3.6)

19 (55.9)

15 (44.1)

< 0.001* 20 (71.4)

8 (28.6)

10 (29.4)

24 (70.6)

0.003* 29 (72.5)

11 (27.5)

17 (77.3)

5 (27.7)

0.681

Stage:

I

II

III

IV

6

24

16

16

9.7

38.7

25.8

25.8

6 (21.4)

16 (57.1)

5 (17.9)

1 (3.6)

0 (0)

8 (23.5)

11 (32.4)

15 (44.1)

< 0.001*

6 (21.4)

14 (50)

6 (21.4)

2 (7.1)

0 (0)

10 (29.4)

10 (29.4)

14 (41.2)

0.001*

3 (7.5)

14 (35)

12 (30)

11 (27.5)

3 (13.6)

10 (45.5)

4 (18.2)

5 (22.7)

0.286

NR2F6:

Low

High  

28

34

45.2

54.8

26 (92.9)

2 (7.1)

2 (5.9)

32 (94.1)

< 

0.001*

14 (35)

26 (65)

14 (63.6)

8 (36.4)

0.03*

LOXL2:

Low

High  

28

34

45.2

54.8

26 (92.9)

2 (7.1)

2 (5.9)

32 (94.1)

< 0.001* 13 (32.5)

27 (67.5)

15 (68.2)

7 (31.8)

0.007*

DMTB1:

Low

High 

40

22

61.3

38.7

28 (100)

0 (0)

10 (29.4)

24 (70.6)

< 0.001* 28 (100)

0 (0)

10 (29.4)

24 (70.6)

< 

0.001*

*p < 0.05 is statistically significant; ¥ Chi square test.

NR2F6 might be considered a novel prognostic bio-
marker and therapeutic target for cervical cancer. 

-

tumor development and progression. 
Niu et al
of NR2F6 mRNA and its tissue protein expression 

-

advanced FIGO stage, tumor recurrence, resis-
tance to chemotherapy, and presence of lymph 
nodes metastases.
Lymph nodes metastases is the most important 
predictive prognostic parameter and determining 
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Table III.

N = 62 %

Treatment:

Surgery

Surgery and radiotherapy

Surgery and chemotherapy

Surgery, radiotherapy and chemotherapy

Radiotherapy

Chemotherapy

13

10

17

14

4

4

21

16.1

27.4

22.6

6.5

6.5

Response:

PD

SD

PR

CR

37

4

7

14

59.7

6.5

11.3

22.6

Response:

OAR

NR 

41

21

66.1

33.9

Outcome:

Alive

Dead  

37

25

59.7

40.3

Disease free survival (months) (N = 38):

Mean ± SD

Range

29.03 ± 6.49

16 - 36

Overall survival (months):

Mean ± SD

Range

27.68 ± 9.18

10 – 36

Table IV.
NR2F6 LOXL2 DMBT1

Low High p Low High p Low High p

N = 28 

(45.2%)

N = 34 

(54.8%)

N = 28 

(45.2%)

N = 34 

(54.8%)

N = 40 

(64.5%)

N = 22 

(35.5%)

Treatment response:

CR

PR

SD

PD 

27 (96.4)

1 (3.6)

0 (0)

0 (0)

10 (29.4)

3 (8.8)

7 (20.6)

14 (41.2)

< 0.001*

26 (92.9)

2 (7.1)

0 (0)

0 (0)

11 (32.4)

2 (5.9)

7 (20.6)

14 (41.2)

< 0.001*

32 (57.5)

3 (7.5)

4 (10)

10 (25)

14 (63.6)

1 (4.5)

3 (13.6)

4 (18.2)

0.033

Response:

OAR

NR

28 (100)

0 (0)

13 (38.2)

25 (61.8)

< 0.001* 28 (100)

0 (0)

13 (38.2)

21 (61.8)

< 0.001* 26 (65)

14 (35)

15 (68.2)

7 (31.8)

0.033

Recurrence (n=38):

Absent

Present 

16 (59.3)

11 (40.7)

1 (9.1)

10 (90.9)

< 0.001* 17 (63)

10 (37)

0 (0)

11 (100)

< 0.001* 7 (30.4)

16 (69.6)

10 (66.7)

5 (33.3)

0.028*

*p < 0.05 is statistically significant; ¥ Chi square test.

factor for treatment of early-stage cervical cancer 
(16). 
Predicting occurrence of lymph node metastases be-

could be considered a predictive biomarker for lymph 
nodes metastases in early stage cervical cancer.

-

considering it as a novel prognostic biomarker.
Despite discovering the values of using cancer cer-
vix screening programs using Pap smear in ear-

improvements in management, yet, the rate of re-

Although using adjuvant treatment reduced recur-

(1). Thus, it is essential to discover novel biomarker 
-

-

and it might be considered a predictive factor of re-

LOXL2 a novel cancer prognostic biomarker and 
-

had poor survival rates.

Snail-1 and E-cadherin (19).
Cao et al
positively related to EMT phenotype in cancer cer-
vix and they found that cancer cells proliferation and 

Cao et al., (10) found similar results regarding asso-

OS and DFS in cancer cervix patients.
Aberrant activation of EMT in many types of can-

-
tastasis (20). LOXL2 overexpression induced EMT 
by increasing expression of many EMT inducing 
factors as SNAIL, ZEB, FAK/SRC and IRE1-XBP1 
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-
tionally, LOXL2 has a role in remolding process of 

cells invasion (23). Due to the scarcity of studies 
that assessed the expression of LOXL2 in cancer in 

et al
assessed another marker DMBT1 expression and its 

-

-
sues in comparison to normal cervical mucosa.

suppressor role in cervical cancer. 

Figure 2. 

a)

c)

b)

d)

e)
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-

-

Sousa JF, (25) and Dodurga et al. (26) and Du et al. 
-

disease and poor prognosis of many cancers. 

Figure 3. 

a)

c)

b)

d)

Table V.

Patients’ outcome NR2F6 LOXL2 DMBT1

High Low High Low High Low

N = 34 (%) N = 28 (%) N = 34 (%) N = 28 (%) N = 22 (%) N = 40 (%)

Outcome:

Dead  

Alive  

23 (67.6)

11 (32.4)

2 (7.1)

26 (92.9)

24 (70.6)

10 (29.4)

1 (3.6)

27 (96.4)

18 (81.8)

4 (18.2)

19 (47.5)

21 (52.5)

P < 0.001** < 0.001** < 0.008*

Odds ratio 27.18 64.8 4.97

95% confidence interval 5.45 – 136.68 7.72 – 544.14 1.43 – 17.34

OR odds ratio; CI confidence interval; **p ≤ 0.001 is statistically highly significant.

Loss of DMBT1 expression in colorectal cancer 

Moreover, Zhang (14) found that overexpression of 
DMBT1 promotes apoptosis and inhibits prolifera-

-
ble explanation of our results. 
Zhang (14) found both a marked elevation in the 
proapoptosis proteins as Bax and caspase-3 and 
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Figure 4. 

a)

c)

e)

b)

d)

f)
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a marked reduction in the expression of the an-
-

er DMBT1 expression. 

DMBT1 could inhibit cervical cancer cells invasion 
and metastasis. 

-
duction and in controlling cancer progression (29) 
Shen et al.

and invasion. Zhang et al -
creased DMBT1 expression led to reduction in the 
expression of Vimentin and N-cadherin and up-reg-

EMT reducing cancer cells invasion and spread. 

CONCLUSIONS

markers incriminated in controlling EMT in cancer 
cells generally and particularly in cancer cervix cells. 

-

Strengths of the study

have not been previously evaluated together. Sec-

have similar roles regarding induction of EMT in 

evaluated in cancer cervix.
Moreover, previous studies assessed each mark-

commonest histopathological subtype of cancer 
-

ers in both SCC and adenocarcinoma.

Limitations of the study

First, the study included small cohort. Second, 
-

munohistochemistry for evaluation of tissue pro-

genetic assessment.

So further future studies are needed to prove our 

needed to detect the mechanism of action of NR2F6, 
LOXL2 and DMBT1 in cervical cancer progression 
aiming at discovering novel therapies to decrease 
cervical cancer recurrence and progression.
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ABSTRACT

and Emergency Department visit rates in puerperium among 
-

inal delivery. Administrative health databases of the Hospital 
-

-
sions occurred after a median time of 9 days from discharge, 

or visit. Thus, readmissions only depict part of the postpartum 

SOMMARIO 

L'obiettivo di questo studio era di stimare i tassi di riammissi-
one ospedaliera e di visita nel puerperio al Pronto Soccorso tra 
le donne dimesse dall'Ospedale Italiano di Udine dopo il par-
to vaginale. Come fonte di informazioni sono state utilizzate le 
banche dati sanitarie amministrative dell'Ospedale. Sono state 
analizzate le riammissioni o le avvenute visite entro 42 giorni 

-

un tempo mediano di 9 giorni dalla dimissione, con una perma-
nenza media di 4 giorni. Le visite postpartum al pronto soccorso 

delle riammissioni e delle visite non includevano solo le com-

-
missioni rappresentano solo una parte delle esigenze di assisten-
za ospedaliera postpartum delle donne dopo il parto vaginale.

IMPACT STATEMENT 

What is already known on this subject?

What the results of this study add?

What the implications are of these findings for clinical practice and/or further research?
Problems requiring hospital care are not necessarily the same of patients only visited at the Emergency Department and thus 
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INTRODUCTION

Great attention is given to hospital readmissions as 
a phenomenon related to quality and cost of health 

health conditions, including stroke, chronic obstruc-
tive pulmonary disease, joint replacement surgery, 

-
gram of outcome evaluation Programma Nazionale 

for the Regional Health Services Agenas through the 
analysis of a common set of variables included in 
hospital discharge data from all the Italian Regions. 
According to PNE, hospital readmissions during 

-

100 after natural delivery in Italian hospitals from 

Regions and even hospitals, despite the indicators 
-
-

bution of maternal characteristics as recorded in the 

-
base. In addition, reasons for readmission have not 
been investigated.
In the United States, a study analysing deliveries 
in various States and including caesarean deliver-
ies and multiple gestations, found that readmission 

-
livery infections, psychiatric diseases, and gallblad-

postpartum readmissions, including income, ma-
ternal comorbidities, hospital characteristics, and 
pregnancy characteristics (  caesarean delivery 

raising frequency of caesarean delivery, and the in-
creased risk of readmissions in case of caesarean or 

operative vaginal delivery (3), the increasing read-
mission rate in the United States appeared to be re-
lated more to maternal comorbidities than to mode 
of delivery (4). Other studies conducted all over the 

-
tum. In fact, many urgent complications not result-

Emergency Department. In a Californian study, for 

-

caesarean delivery, had severe maternal morbidity 
at birth or pregnancy complications. A small associ-

and length of stay (9). The most common primary 
-

nary tract infections, complications of obstetric sur-

-
noses reported in hospital readmissions (2).

than 1500 annual deliveries, is one of the largest 
birthing centres of the 1,200,000-inhabitant Italian 
North-eastern Region Friuli Venezia Giulia. Accord-
ing to PNE, readmission rates in Udine are not sig-

both for natural and for caesarean deliveries (1), and 
it is one of the best performing hospitals in the Friuli 
Venezia Giulia Region for these indicators. Nonethe-
less, the PNE indicators do not take into account other 
types of access to medical care in puerperium, such as 

This study has the objectives to estimate both hos-
pital readmission and ED visit rates in puerperium 
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University Hospital of Udine after a vaginal delivery, 
to describe the causes of readmission or visit, and to 

MATERIALS AND METHODS

The health administrative databases of the Univer-

information. In particular, the database of the pop-
ulation living in the Udine area, the hospital dis-

and the Emergency Department (ED) database 

anonymous, but they can be linked deterministi-
cally at the individual patient level through a sto-

-

-

-

extracted from the Hospital of Udine database and 

matched by individual stochastic key and date of 

stay period. Multiple deliveries according to the de-
-

The overall hospital stay for the delivery hospital-
ization and the days from delivery to hospital dis-

possible trends. 

hospitalizations occurring from the delivery hospi-
tal discharge to 42 days after delivery. Only urgent 

-

-
-

area of residency and citizenship from the popu-
lation database, and Charlson’s comorbidity index 

in the previous 2 years calculated from hospital 
discharge data), of the father (age as reported in 

-

of obstetrical visits, use of assisted reproductive 
-

ery (spontaneous or instrumental, days from deliv-
ery to discharge, complicating diagnoses in DRG) 

-
ical variables and through t-tests for continuous 

-

-

Details on readmissions (days after delivery dis-
charge, hospital stay, main discharge diagnosis) 
and on ED visits (days after delivery discharge, 

(SAS Institute Inc., Cary, NC, USA).

Compliance with ethical standards

relevant national and institutional committees on 
human experimentation and the Helsinki Declara-

performed by any of the authors. Since this analysis 
-

tient informed consent cannot be obtained and Ethi-

RESULTS

-

in -
creasing trend; on the other hand, no clear pattern 
appears in the risk of postpartum readmissions 
and ED visits.    
The median hospital stay of the delivery hospital-

3 days in all years but one (table I
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Figure 1.

-
borns, pregnancies, and deliveries and the risk of 
postpartum readmission or ED visit are illustrated 
in table II. Among variables measured as continu-

-

-
served according to the number of obstetrical visits 
during the pregnancy. On the other hand, readmit-

the others (median age 31 

-

found for father’s median age: 34 years in case 
of readmission  35 for no readmission (p-value 

 35 for no ED 

The results of logistic regression analyses assessing 

table III.

The average time from discharge from the delivery 

12.0 ± 10.6 days (median 9); average length of stay 
-

dian 4). Postpartum ED visits occurred on average 
16.4 ± 11.3 days after discharge (median 15 days). 

red tags indicating unstable patient conditions. 242 

conditions. The diagnoses of the postpartum read-
table IV. 

DISCUSSION

had a vaginal delivery at the University Hospital 

care during puerperium: approximately one fourth 

only visited at the ED. Both the readmission and the 
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no clear trend. On the other hand, the delivery hos-
pitalization overall length of stay and the days from 

-
ly unchanged during the observation period. 

and of ED visits in puerperium. One possible ex-
planation is residual confounding from factors that 
determine both longer stays and subsequent com-
plications requiring readmission. The issue of un-

-
borns (10). As an alternative, longer stays during 
the delivery hospitalization may increase the risk 
of nosocomial infections, as feared by others (11), 
although, looking at the causes of readmission, this 
hypothesis seems unlikely. 

risk of ED visit in puerperium. Both child prema-

increased risk of readmission, although non-sig-
-

morbidity, as measured by the Charlson’s index, 
-

-

ever, be an artefact, because the administrative 
data used for this study do not include informa-
tion on hospital care received in hospitals other 

been subsequently treated at other hospitals. In 
case of serious reasons leading to readmission, it 

but for less serious conditions it is possible that 
they sought care at smaller peripheral EDs. To a 

-

readmissions or ED visits might have been missed 
if they occurred at hospitals not covered by the ad-
ministrative databases used in these analyses.

less likely to have ED visits in puerperium is unex-
-

-

-
-

tion may be casual and not causal.  
-

tum hospital use in case of spontaneous deliveries, 

our population. 

Table I.
Length of stay Days from delivery to hospital discharge

Year Mean ± standard deviation Median Mean ± standard deviation Median

2000 4.03 ± 2.53 4 3.52 ±  1.04 3

2001 4.19 ± 2.42 4 3.65 ± 1.13 3

2002 4.19 ± 2.10 4 3.65 ± 1.17 3

2003 4.31 ± 3.01 4 3.69 ± 1.24 3

2004 4.37 ± 3.88 4 3.77 ± 1.07 3

2005 4.15 ± 1.89 4 3.60 ± 0.93 3

2006 4.16 ± 2.19 4 3.65 ± 0.87 3

2007 4.28 ± 3.96 4 3.59 ± 0.97 3

2008 4.25 ± 1.76 4 3.70 ± 0.93 4

2009 4.32 ± 3.05 4 3.66 ± 0.93 3

2010 4.08 ± 1.48 4 3.58 ± 0.92 3

2011 4.15 ± 2.33 4 3.66 ± 1.30 3

2012 4.11 ±  1.77 4 3.76 ± 6.09 3

2013 4.23 ± 3.26 4 3.49 ± 1.30 3

2014 4.09 ± 2.08 4 3.46 ± 0.93 3

2015 4.22 ± 3.33 4 3.38 ± 0.86 3

2016 4.06 ± 2.79 4 3.29 ± 0.88 3

2017 3.97 ± 2.90 4 3.30 ± 0.90 3

2018 3.97 ± 1.71 4 3.28 ± 1.07 3
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Table II.

Total % readmitted p-value % ED visits p-value

Mother’s educational level 0.6676 0.0600

Elementary/middle school 6145 0.54 1.68

High school 10306 0.47 1.36

University degree 4305 0.42 1.14

Mother’s citizenship 0.1683 < 0.0001

Italian 16466 0.44 1.15

Other 4290 0.61 2.38

Mother’s residency out of area 0.4283 0.0265

No 16084 0.50 1.50

Yes 4672 0.41 1.07

Mother’s Charlson’s index 0.4792 1.0000

0 20620 0.48 1.41

≥ 1 136 0.74 0.74

Assisted reproductive technology 0.3230 1.0000

No 20513 0.47 1.41

Yes 243 0.82 1.23

Type of vaginal delivery 0.1850 0.4629

Spontaneous 18474 0.45 1.39

Instrumental 2282 0.66 1.58

Complicated delivery (DRG 372) 0.7590 0.7839

No 20171 0.48 1.40

Yes 585 0.51 1.54

Gestational age 0.3754 0.0213

< 37 weeks 19487 0.65 2.21

≥ 37 weeks 1085 0.46 1.37

Newborn’s gender 0.3421 0.0224

Female 10333 0.52 1.22

Male 10423 0.43 1.59

Newborn’s weight 0.3710 0.7114

< 2500 g 882 0.79 1.70

2500-4199 g 19294 0.46 1.39

≥ 4200 g 580 0.52 1.55

5-minute Apgar 0.0231 0.3842

≥ 7 20530 0.46 1.42

< 7 226 1.77 0.44

Among the most frequent causes of readmission, 

-

of readmission after vaginal delivery in Ireland 
-

an increasing time trend also among vaginal de-
liveries (12).
Among causes leading to ED visits but no subse-

visit in the United States and of hospital readmis-

common cause of both readmission and ED visit in 
our population.  

threatening conditions such as acute myocardial 
infarction, cerebrovascular disease, heart failure 

-

Gallbladder diseases, including cholelithiasis, 
-
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-
sequent increased risk of gallstone formation, has 

In our population, the median time from deliv-
ery hospitalization discharge to readmission or 

United States, Batra et al. found that half ED vis-
-

missions lasted an average of 5 days, more than 
the delivery hospitalization itself. Among ED vis-

-
-

en birth to a baby may have post-discharge care 

-

they might face during puerperium could help 
reducing inappropriate ED visits. Information on 
personal hygiene and appropriate post-partum 
lifestyle could also prevent some complications, 
such as mastitis or other genital infections. Other 
types of complications, ., retained placenta or 
infections of surgical site, on the other hand, can 
be prevented by actions on the hospital side. For 
example, to reduce the risk of postpartum haem-

orrhage, regular emergency training focused on 
haemorrhage drills for the obstetric team, multi-

communication, and clinical audits have been ad-
vocated (12).

CONCLUSIONS

readmissions only depict part of the postpartum 
-

the same in case of readmission or ED visit. Each 

interventions to prevent unnecessary postpartum 
-

cording to national performance evaluation sys-
tems, readmissions after vaginal delivery are not 
critical.  

CONFLICT OF INTERESTS

interests. 

Table III.

Readmissions ED visits

OR (95%CI) p-value OR (95%CI) p-value

Mother’s age (years) 1.00 (0.95-1.05) 0.9931 0.98 (0.95-1.01) 0.2338

Father’s age (years) 0.99 (0.96-1.02) 0.4514 0.99 (0.97-1.01) 0.5534

Mother’s residency out of area 0.80 (0.48-1.34) 0.3966 0.71 (0.52-0.96) 0.0285

Mother’s university degree (vs high school) 0.87 (0.50-1.53) 0.6379 0.95 (0.68-1.32) 0.7565

Mother’s elementary/middle school 

(vs high school)

1.02 (0.64-1.62) 0.9300 1.14 (0.88-1.48) 0.3237

Mother’s non-Italian citizenship 0.76 (0.45.1.28) 0.3082 0.56 (0.42-0.74) < 0.0001

Mother’s Charlson’s comorbidity index ≥ 1 1.64 (0.23-11.91) 0.6239 0.57 (0.08-4.01) 0.5747

Assisted reproductive technology 0.97 (0.13-7.10) 0.9756 1.03 (0.32-3.27) 0.9625

Number of obstetrical visits in pregnancy 1.07 (0.96-1.20) 0.2087 0.95 (0.90-1.01) 0.1018

Spontaneous delivery 0.69 (0.40-1.21) 0.2005 0.87 (0.61-1.24) 0.4337

Complicated delivery (DRG 372) 0.91 (0.29-2.92) 0.8808 1.02 (0.52-2.01) 0.9487

Gestational age < 37 weeks 1.19 (0.49-2.97) 0.7052 1.67 (1.02-2.74) 0.0421

Number of days from delivery to discharge 1.17 (1.08-1.28) 0.0002 1.08 (0.99-1.18) 0.0943

Female newborn’s sex 1.30 (0.87-1.96) 0.2029 0.77 (0.61-0.97) 0.0291

Newborn’s birth weight < 2500 g 1.17 (0.40-3.43) 0.7778 0.98 (0.51-1.87) 0.9409

Newborn’s 5-minute Apgar score <7 2.71 (0.63-11.73) 0.1809 < 0.01 (0-inf ) 0.9753

Year of delivery 0.97 (0.92-1.01) 0.1813 1.01 (0.99-1.04) 0.2819
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Table IV.

Main diagnosis Readmissions

N (rate per 10,000 deliveries)

ED visits

N (rate per  10,000 deliveries)

Non-urinary infections - 5 (2.4)

Neoplasm 2 (1.0) -

Blood disease 1 (0.5) 1 (0.5)

Psychoses and mental disorders 3 (1.4) 3 (1.4)

Disease of central nervous system - 5 (2.4)

Diseases of peripheral nervous system and sense organs - 12 (5.8)

Hypertension 4 (1.9) 3 (1.4)

Acute myocardial infarction 1 (0.5) -

Acute heart failure 1 (0.5) -

Dysrhythmia - 1 (0.5)

Cerebrovascular disease 1 (0.5) 1 (0.5)

Thrombophlebitis, venous embolism and thrombosis - 6 (2.9)

Hemorrhoids 1 (0.5) 8 (3.9)

Respiratory disease - 7 (3.4)

Appendicitis 2 (1.0) -

Cholelithiasis and gallbladder disease 5 (2.4) 5 (2.4)

Peritonitis 1 (0.5) -

Acute necrosis of liver 1 (0.5) -

Acute pancreatitis 1 (0.5) -

Other diseases of digestive organs 2 (1.0) 14 (6.7)

Inflammatory disease of pelvic organs 8 (3.9) 14 (6.7)

Genitourinary and puerperal infection 5 (2.4) -

Anemia 1 (0.5) -

Postpartum hemorrhage 23 (11.1) -

Retained placenta 8 (3.9) -

Fever 11 (5.3) 7 (3.4)

Surgical complications 5 (2.4) -

Mastitis and breast abscess 5 (2.4) 4 (1.9)

Other postpartum complications 1 (0.5) 1 (0.5)

Skin disease - 11 (5.3)

Musculoskeletal disorder - 7 (3.4)

Headache 1 (0.5) 4 (1.9)

Thoracic and abdominal pain - 21 (10.1)

Other ill-defined signs and symptoms - 45 (21.7)

Injury - 13 (6.3)

Allergy - 12 (5.8)

Other or non-specified 5 (2.4) 82 (39.5)
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ABSTRACT

Introduction. Nursing management aimed to prevent viral 
infection in order to promote care plans that reduce the SARS-
CoV-2 infection as much as possible.
Evidence acquisition.

-
gistic management in order to reduce the risk of contagion. 
Evidence synthesis. -

on the critical reading of the studies from 1 February 2020 to 
30 June 2020. A total of eight articles analyzed special mea-

by implementing algorithms to be shared in a multidisci-
plinary context, also on challenges in the nursing care and in 
proposals for future studies.
Conclusions. 

particular topic.

SOMMARIO 

Introduzione. La gestione infermieristica mira a prevenire 
-

Acquisizione di prove. Ci sono stati diversi studi incentrati 

Sintesi delle prove. -
ratura primaria e secondaria nei database Clinical Key e Pub-

critica degli studi dall'1 febbraio 2020 al 30 giugno 2020. Un 
totale di otto articoli hanno analizzato misure speciali necessa-
rie per prevenire il Covid-19 nelle donne in gravidanza imple-
mentando algoritmi da condividere in un contesto multidisci-

proposte di studi futuri.
Conclusioni. Attualmente sono pochi gli studi disponibili sul-
le donne in gravidanza positive al Covid-19, pertanto ulteriori 

-
ticolare argomento sono auspicabili.
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INTRODUCTION

(Covid-19) began to manifest itself in the Chinese city 
-

Organization declared the global Covid-19 epidemic 
as an international public health emergency (3). In 

the lethality index in Covid-19 general population (4), 

past pandemic viral infections, as SARS in 2004 (6) 

-
es, SARS-CoV and MERS-CoV infections induced 
severe complications, such as endotracheal intu-
bation, hospitalization in intensive care, impaired 
renal function for the pregnant patients. To date 

the second and the third trimesters of pregnancy 

patients recorded lymphocytopenia and the C-Re-
-

ed multiple patches of ground-glass opacity in the 

Additionally, a case series of 12 Covid-19 pregnant 
-

-
-
-

pregnant transferred the infection to her fetus as 
all samples testing negative for the Covid-19 and 

pneumonia in late pregnancy. As this regard, only 

an outcome of postnatal transmission (10). Another 

For this reason, nursing management focused on 
promotion to act care plans to reduce the SARS-
CoV-2 infection as much as possible. The present 

available in order to evidence: 
1. any special measures necessary to prevent the 

2. 

3. 
from Covid-19 and further aspects to imple-
ment in future studies.

MATERIALS AND METHODS

-
-

trials, opinion of experts, editorials, regarding nursing 
management in pregnancy during the Covid-19 pan-

-
sulted, retroactively from 1 February 2020 to 30 June 
2020 in order to better analyze the reorganization on 

the containment of the SARS-CoV-2 infection (table I).

Table I.
P = Patients/

Population

Pregnant women who give birth during the 

February 2020 - June 2020 period.

I = Interventions Reorganization of nursing care for pregnancy 

women during the Covid-19 pandemic period.

C = Comparison Comparison with periods preceding the pandemic.

O = Outcome Effect on: 

• women

• children

• the containment of the spread of the pandemic.

-

and Intrapartum Care (table II).

Table II.
Database Search string Results

PubMed 1 Coronavirus AND Pregnancy 650

PubMed 2 Coronavirus AND Nursing Management in 

Pregnant Women

175

PubMed 3 Coronavirus AND Intrapartum Care 5

PubMed 4 Coronavirus AND Obstetric Management in 

Pregnant Women

60

Inclusion criteria concerned:
• studies published in the Clinical Keys and 

PubMed databases;
• studies published from February 2020 to June 2020;
• articles available in the full-text version;
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• -
tive studies underlining the nursing care in the 

• studies published in English language.

Exclusion criteria included:
• 

the Covid-19 pandemic period;
• articles published in other languages, excluded 

English language;
• articles published before February 2020 (before 

the pandemic period).

on the basis of: good description and appropriateness 
in study design (objective and method), sampling 

criteria, absence of important bias), intervention, out-
comes, statistic analysis and clinical relevance.

RESULTS

The Clinical Key and the PubMed database search-
-

). After adjusting for 
duplicates and for an irrelevant topic in the title, 

-

-
amined in greater detail. Of these, 1 study did not 

-

Id
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Records identified through 
database searching (n = 890):

PubMed 1: n = 650
PubMed 2: n = 175

PubMed 3: n = 5
PubMed 4: n = 60

Articles to be submitted for 
reading the abstract (n = 33):

PubMed 1: n = 8
PubMed 2: n = 3
PubMed 3: n = 1
PubMed 4: n = 2

Full-text articles to 
be read in full text (n = 9): 

PubMed 1: n = 3
PubMed 2: n = 3
PubMed 3: n = 1
PubMed 4: n = 2

Full-text articles excluded, as not 
respect inclusion criteria (n = 1):

PubMed 1: n = 1
PubMed 2: n = 0
PubMed 3: n = 0
PubMed 4: n = 0

Studies included in the review (n = 8):
PubMed 1: n = 2
PubMed 2: n = 3
PubMed 3: n = 1
PubMed 4: n = 2

Records excluded (n = 19):
PubMed 1: n = 5
PubMed 2: n = 7
PubMed 3: n = 1
PubMed 4: n = 6

Articles excluded from reading the title 
for an irrelevant topic (n = 857):

PubMed 1: n = 637
PubMed 2: n = 165

PubMed 3: n = 3
PubMed 4: n = 52

Additional records identified 
through other sources (n = 0)

Figure 1. 
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-

and one an opinion of experts (19).
Moreover, three studies (9, 13, 16) focused on the 
special measures necessary to prevent the SARS-

table III), 
as: the implementation of maternal health care in 
patient triage to exclude any Covid-19 symptoms 

-
tancing, containment of cross-infection and the im-
plementation of the personal protective equipment 
use (PPE) and the telemedicine practice (13). All 

infectious and their obstetric risk (16).

during the Covid-19 pandemic (table IV), by sup-
porting innovative interventions in this context 

illness and the individualized decisions on the ad-
junctive medications (14); the implementation of 
protocols in the use of PPE, as safety precaution for 

and its complications, including considerations to 
breastfeeding, mother to child infectious transmis-

DISCUSSION

Special measures necessary to prevent the SARS-
CoV-2 infection in the pregnant woman

To contain the Covid-19 pandemic a hospital net-
-

ing scheme for the entire obstetric hospital system 

The gynecology and obstetrics departments in the 
Italian territorial settings have been divided into 

-
ter guaranteed periodic prenatal care for pregnant 

-
er intensity of care (16). In this regard, a rearrange-

carried out both in the entry and the exit phase, 
-

during pregnancy in order to minimize the risk of 
contagion (13, 16). Additionally, to avoid further 

advised to stay at home and go to the hospital only 
-

to hospital (9), associated to a list of non-antiepi-
demic hospitals to consider and choose for a safer 

complications and relative risk factors associated.
-

dividually, to contain the SARS-CoV-2 infection 
-

-

conditions, both including body temperature as-

-
fessionals. In addition, shared protocols on triage 

the right care setting and also, the improvement of 
-

Table III.
Study Research Question/Statement Findings Reference

Maternal health care management strategies in woman 

who had fever and strategies including care planning and 

patient triage have been improving.

No nosocomial infection has occurred and none pregnant woman was 

reported to be infected: this management should be effective to an extent.

9

Could obstetric care provide safe and continuing essential 

services?

The clinical service model is improved in: workplace

segregation; responsible social distancing, containment of cross-infection to 

healthcare providers; use of PPE; telemedicine.

13

An Italian regional model reorganization in the obstetric 

care.

The obstetric network was quickly reorganized with a model that guarantees 

assistance to all pregnant women identifying differentiated approaches 

according to the level of infectious and obstetric risk.

16

PPE: personal protective equipment.
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social distancing and containment of cross-infec-

-

(13). In all this complex context, a valid psycholog-

and their families in order to reduce panic emo-
tional conditions (9, 13, 16). 

Challenges in the nursing care for pregnant women 
during the COVID-19 pandemic

All the National Health Institutes published more up-
dated treatment guidelines to contain the Covid-19 

-

clinical trials investigating treatment options for 
Covid-19 (15). Most guidelines published included: 
early detection of severe illness and individualized 

-
en; inspection precautions, drug treatment options, 
indications and methods of pregnancy termination, 
postpartum fever, breastfeeding considerations, 
mode of mother-to child transmission, neonatal iso-
lation and advice on neonatal nursing in order to 
better manage the Covid-19 condition in pregnant 

-

outpatient care, the presentation to triage, the in-

trapartum and the postpartum management and 

of Covid-19 must be referred to a tertiary hospital 
and, at the same time, a detailed history regarding 
exposure relevant to Covid-19 and clinical mani-
festations should be collected. Suspected or con-

-

fever or respiratory symptoms and the reduction 

the indications at home in isolation until at least 2 
spaced 24 hours’ negative tampons (16). Moreover, 

-
en should be quarantined immediately and they 
should be admitted in the specialized hospital for 
Covid-19 cases. Additionally, if the temperature 
reverted to normal for more than 3 days and the 
respiratory symptoms ameliorated, and the nucle-

-

could be discharged from the hospital or be trans-
ferred to the appropriate department.

Table IV.

Study Research Question/Statement Findings Reference

Critical care management of obstetrical patients with COVID-19 

should generally be guided by the same principles as for the 

nonpregnant adult population?

The exploring treatment options include: early detection of severe

illness and individualized decisions regarding the use of adjunctive 

medications.

14

Intrapartum care of women with COVID-19. Management protocols for care providers, the proper utilization of PPE 

and scenario simulation, such as emergency cesarean section, should 

be improved in order to ensure efficiency in patient care as well as 

protective measures.

15

Experience of clinical management in pregnant women and 

newborns with COVID-19.

Management should include:

inspection precautions; drug treatment options; indications and 

methods of termination of pregnancy; postpartum fever; breastfeeding 

considerations; mode of mother-to-child transmission; neonatal 

isolation and advice on neonatal nursing.

17

Recommendation for healthcare professionals on COVID-19 

during pregnancy and puerperium.

Four algorithms to manage pregnancy in Covid-19 pandemic 

were performed: antenatal outpatient care; presentation to triage; 

intrapartum and postpartum management; neonatal care in women 

with suspected or confirmed Covid-19 infection.

18

Management of pregnant women infected with COVID-19. More evidence is needed to establish which approach is safer to deliver 

and caesarean sections in this patient population.

19

FIGO: The International Federation of Gynecology and Obstetrics.
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Generally, literature supported that critical care 

should be guided by the same principles as for the 
-

gent on: the multidisciplinary approach, the close 
monitoring of maternal vital signs, the continu-

elective instrumental delivery according to mater-
nal condition and the stabilization of the critically 

-
cluded decisions about fetal monitoring since pro-
longed administration of corticosteroids could in 
the long run caused lung maturity for fetal on short 
and therefore, the probability of early preterm de-

Moreover, in order to reduce cross-infection, 
healthcare institutes have improved the Internet 

-

necessary to contain the infection and should be 

be desirable if the training already started from uni-
versity nursing courses to perform trained nurses 
in the management of maxi emergencies (21, 22).

CONCLUSIONS

Future perspectives

Literature supported that due to the lack of ex-
-

tures, disease progress, outcome and treatment 

(5, 9). Most of the studies selected (14, 15) high-
lighted the limited availability data. So, clini-

develop studies and more appropriate protocols 
evolving as regards microbiological, pharmaco-
logic and clinical information about on Covid-19 

-

regarding vertical mother-to-baby transmission 

safety of breastfeeding and the need for mother/

available evidence on the condition of Covid-19 

most appropriate care protocols (5, 23).
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ABSTRACT

Background. -

the bleeding during and after vaginal delivery.
Methods. The current double-blind randomized clinical trial 

pain. Subjects in the melatonin group received three sublin-

for the subjects in the placebo group by giving the placebo. 
The hemoglobin levels before and 24 hours after vaginal deliv-

Results.
groups regarding the mean of hematocrit changes in the mela-

The mean variation of systolic blood pressure (SBP), diastolic 

and 0.001, respectively). 
Conclusions.

the vaginal delivery. Furthermore, melatonin could provide 
hemodynamic stability.

SOMMARIO

Contesto. Le somiglianze tra il signaling di melatonina e ossi-
tocina potrebbero promuovere la contrattilità del miometrio. 

della melatonina sul sanguinamento durante e dopo il parto 
vaginale.
Metodi. L’attuale studio clinico randomizzato in doppio cieco 
è stato condotto su 140 donne in gravidanza a termine con do-
lore del travaglio. I soggetti nel gruppo della melatonina han-
no ricevuto tre dosi sublinguali di melatonina dal personale 

cm, 3 mg dopo il parto e 3 mg un’ora dopo il parto. Lo stesso 
programma è stato condotto per i soggetti nel gruppo place-
bo somministrando il placebo. Sono stati registrati i livelli di 
emoglobina prima e 24 ore dopo il parto vaginale e le variabili 
emodinamiche.
Risultati.
quanto riguarda la media dei cambiamenti dell’ematocrito nei 

0,001). La variazione media della pressione sanguigna sistol-
ica (SBP), della pressione sanguigna diastolica (DBP) e della 

tra i due gruppi dello studio (P = 0,021, P = .020 e 0,001, rispet-
tivamente).
Conclusioni. La somministrazione sublinguale di melatonina 
alle donne in gravidanza con dolore del travaglio potrebbe 
ridurre la quantità di perdita di sangue dopo il parto vaginale. 
Inoltre, la melatonina potrebbe fornire stabilità emodinamica.
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INTRODUCTION

Postpartum hemorrhages still one of the main causes 
of maternal death. Oxytocin is routinely prescribed 
by obstetricians to prevent and treat postpartum 
hemorrhages due to uterine atony after delivery. 

postpartum hemorrhage (PPH), for example in pa-
-

orders, chronic anemia, allergy to melatonin, long-
term antidepressant or analgesic drug use. Oxytocin 
may cause severe cardio-vascular complications, 
such as hypotension, due to vasodilation, especial-
ly in high doses (1). Melatonin, N-acetyl-5-methoxy 
tryptamine, is a methoxyindole derived from tryp-
tophan and totally secrets by hypophysis. Melatonin 
secrets rhythmically every day and stimulates by 
the suprachiasmatic nucleus of the hypothalamus. 

can regulate circadian rhythm; it is sedative, pain re-

it (2). It is hypothesized that melanin and oxytocin 
could cause augmenting the overnight contrac-

-

human myometrial smooth muscle cells (3, 4). It is 
reported that melatonin levels increase in maternal 

throughout pregnancy, reaching a peak at term (5). 

-
cially causes the circadian rhythms and helps fetal 

or neonatal outcomes have been reported. Further-

protection and it could induce the condition to rees-

-

-
cally meaningful (10).
The use of melatonin as an anxiolytic agent has 
been studied in several humans and animals (2, 

estimated on the amount of blood loss after vag-
inal delivery. Hence, the current randomly con-

melatonin on the amount of bleeding during and 
after vaginal delivery.

METHODS

-
ety of Anesthesiologists (ASA) physical status of I 

double-blinded randomized controlled trial in 2014-

fetus and 3 mg one hour after the delivery. The 

the control group by giving the placebo. Exclusion 

as hepatorenal disease, psychotic disorders, chronic 

disease, allergy to melatonin, long-term antidepres-
sant or analgesic drug use, any risk factor associated 
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labor dystocia, distended uterus (macrosomia and 
-

ministration of uterine relaxants (halogenated an-
esthetic agents, beta-adrenergic agonist (sympath-
omimetic) and MgSO4

transfusions (after receiving the required blood) ex-

other drugs besides oxytocin to control postpartum 

study. Consolidated Standards of Reporting Trials 
(CONSORT) recommendations for reporting ran-

-
ure 1
computer-generated random numbers in the closed 

and the drugs given by a nurse non-involved in the 

group allocation, and a blinded observer recorded 
the study data. According to the routine protocol in 
the delivery section of our Hospital, all of patients 

received intravenous infusion of oxytocin 20 units 

CC/h immediately after clamping the umbilical 
-

ed of blood loss at vaginal delivery and change in 
-

vides a more accurate assessment of actual blood 
loss during vaginal delivery, than visual estimation, 

change in hemoglobin level before (Hb1) and 24 h 
after vaginal delivery (Hb2) in a pilot sample of 20 

-

analyzed using SPSS (SPSS 15.0, SPSS Inc., Chica-

154 patients

8 cases were excluded from the study
due to need for cesarean delivery and

oxytocin to progress labor

146 randomly
selected patients

70 subjects were
enrolled into study

70 subjects were
enrolled the study

74 patients

4 subjects were excluded
from the study due to

need for blood transfusion

2 patients transferred to the
operating room for courage
due to placental retention

72 patients

Figure 1. 
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Table I.
Report P value

Group

Melatonin  

(n = 70)

Placebo 

(n = 70)

Mean ± SD Mean ± SD

Age (year) 26.19 ± 4.72 25.41 ± 4.74 .337

GA (week) 39.06 ± 1.04 39.04 ± 0.08 .928

Hemoglobin in labor 

(g/dl)

12.80 ± 1.04 12.65 ± 1.08 .417

Hemoglobin 24 h after 

delivery (mg/dl)

11.53 ± 1.19 11.05 ± 1.32 .026

HCT in labor (%) 37.56 ± 2.81 37.36 ± 2.67 .676

HCT after delivery (%) 33.96 ± 3.55 32.06 ± 3.70 .002

Change in HCT% 3.5929 5.2971 .001

Change in Hemoglobin 

(mg/dl)

1.2743 1.6057 .055

apgar1 8.79 ± 0.58 8.77 ± 0.64 .891

apgar5 9.91 ± 0.28 9.89 ± 0.32 .576

Placental removal (min) 2.08 ± .47 2.08 ± .47 1

Values are presented as mean ± SD.

-

RESULTS

-
tic reasons or other factors violating the study pro-
tocol ( ). Table I
subjects in the intervention and the control groups 

-
tively (table I table I

-
garding the level of hemoglobin during the time of 

g/dL in the intervention and 11.05 ± 1.32 g/dL in 
the control groups) (P = 0.002). The mean variations 
of Systolic Blood Pressure (SBP), Diastolic Blood 

DBP and heart rate in each patient and compared 
Table II

-

in table II -

DISCUSSION

that sublingual administration of melatonin to preg-

reduce the amount of blood loss after the vaginal 
delivery, although it may not be clinically mean-
ingful. The estimation of blood loss during vaginal 
delivery remains a challenge. The measuring blood 
loss during the third stage of labor by visual esti-

-
tive blood loss measurement on clinical outcomes 
has not been demonstrated. A more precise mea-
surement of blood loss is hemoglobin concentration 

Hb provides a more accurate assessment of actu-

blood transfusions, additional uterotonic agents, 
-

sion factors. The results of present study partially 

by Khezri et al -
dergoing cesarean section under spinal anesthesia 

in the study by Khezri et al. The current study re-
ported more stable hemodynamic conditions re-
garding the systolic and diastolic blood pressure 

more stable hemodynamic variables in the current 

Table II.
Group

Melatonin placebo P value 

Change Systolic blood 

pressure (mmHg)

4.1429 7.0000 .028

Change Diastolic blood 

pressure (mmHg)

2.1429 5.0000 .022

 Change Heart rate 

(bpm)

1.4000 - 3.5143 .000

Values are presented as mean ± SD; SBP; systolic blood pressure (mmHg); DBP: 

diastolic blood pressure; HR; heart rate (bpm). The mean variation of MAP and HR 

was defined as the difference between the highest and the lowest mean arterial 

pressure and heart rate in each patient.
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compared to Khezri et al

decrease in mean arterial pressure (MAP), after mel-

the cardiovascular function. Moreover, the hemo-

its anxiolytic actions. The underlying mechanism 

observed by various investigators and this may also 
contribute to the hemodynamic stability (2, 12).
According to the studies by Sharkey et al. (3) and 
Kumari et al. (4), the similar structures of melatonin 

calcium increase in platelets after exposure to mel-
atonin. Considering the role of calcium to control 
bleeding and the role of melatonin on increasing 
the amount of intracellular free calcium in platelets, 
it can be concluded that calcium-mediated mela-
tonin can decrease bleeding (4). Calcium also plays 
a role in deformation, adhesion and aggregation of 
platelets (4, 13-15). Finally, calcium, in physiological 
concentrations, can improve platelet aggregations. 
Therefore, it can be concluded that the possible role 
of melatonin on blood restriction results from in-
creasing the hemostatic activities in platelet aggre-
gations (4, 13-15). Accordingly, changes in the level 

-
er than those of the control group, and hemostat-

-
-

tonin can be considered as one of the explanation 
causes of bleeding reduction in the current study. 

-
atonin on the level of bleeding in vaginal delivery. 

CONCLUSIONS

According to the results of the current study, it can 
be concluded that the sublingual administration of 

labor pain could reduce the amount of blood loss 
after the vaginal delivery.  Furthermore, melatonin 

could provide hemodynamic stability. So, using 
melatonin, as a supplementary agent in vaginal de-
liveries is explainable due to favorable hemostatic 
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ABSTRACT 

Objective. The aim of this study is to evaluate the prevalence 

an intervention trial feasibility.
Methods.

-
ing hospitalization for preeclampsia or gestational hyperten-
sion or superimposed preeclampsia to chronic hypertension at 

Results.

-
 

-

Conclusions

this subpopulation as a better target for trials assessing the ef-

SOMMARIO

Obiettivo. Lo scopo di questo studio è valutare la prevalenza di 
bassi livelli di antitrombina nella popolazione da noi studiata 
con lo scopo di valutare un trial di intervento.
Metodi. Si tratta di uno studio retrospettivo. È stato creato un 
database attingendo i dati dalle cartelle cliniche delle pazienti 
che sono state ricoverate per preeclampsia semplice o sovraim-
posta, ipertensione gestazionale presso l’Azienda Ospedaliero 
Universitaria di Modena dal giugno 2015 al luglio 2019.
Risultati. 

-

-

-

La percentuale di neonati piccoli per l’età gestazionale era signi-
-

Conclusioni. Nella nostra popolazione bassi livelli di antitrom-
bina (1 su 10 pazienti) erano associati alla gravità della pree-
clampsia, in particolare se complicata dalla nascita di neonati 
piccoli per età gestazionale. I dati suggeriscono che questa po-
polazione rappresenta il miglior target per studi che vadano a 
valutare l’utilizzo di antitrombina.
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INTRODUCTION

Preeclampsia (PE) is a multifactorial disease, char-
acterized by abnormal vascular response to placen-

vascular resistance, enhanced platelet aggregation, 
activation of the coagulation system and endotheli-
al dysfunction (1). The main pathological feature is 
the incomplete transformation of the spiral arteries, 
leading to hypoperfusion of the placenta and insuf-

-
striction. Endothelial disfunction is involved in the 
pathogenesis of preeclampsia. Endothelial damage 

-
lets and coagulation factors consumption (2). 

distinct subtypes based on the timing of onset: ear-

-

of early-onset and late-onset preeclampsia respec-
-

sia confers a higher risk of maternal complications 
and perinatal mortality (3). Antithrombin (AT) is a 
glycoprotein involved in both coagulation system 

inhibitor of thrombin and factor Xa, involved in 

thrombin-antithrombin (TAT) complex. Moreover, 
AT binds heparin-like glycosaminoglycans on the 
surface of endothelial cells, and promotes endo-

AT normally decreases during the third trimester 
of pregnancy and falls during postpartum period. 

increased consumption, impaired liver function 
and urinary loss (5, 6). 

-
rating clinical conditions leading to indication to 

-
creased consumption due to the hypercoagulable 

been speculated that AT administration could re-
store the AT levels. Therefore, clinical trials have 
been designed to assess if the AT administration 

prolongation of pregnancy, improvement in fetal 

AT levels in our population in order to assess an 
intervention trial feasibility.

METHODS

-
cords of patients requiring hospitalization for PE 
or gestational hypertension or superimposed PE to 
chronic hypertension at Modena University Hos-

-

by blood pressure higher than 160/110 mmHg or 

birth in cases of expedite delivery till 2 days be-

corticosteroids.



205

Antithrombin levels in preeclamptic women I. Neri, L. Pignatti, G. Furia, F. Facchinetti

ethnicity, body mass index, obstetric history, need 
of assisted reproductive technology (ART), small 

th centile (corrected for gender and gestational 
age) diagnosis, gestational age at admission, gesta-
tional age at delivery, mode of delivery, AT levels 
before delivery, blood chemistry and coagulation 

® 
-

-
-

-
-

less than 0.05. 

RESULTS

included in the analysis.  

Sociodemographic characteristics are described in 
table I
except for the higher rate of chronic hypertension 

-

systolic and diastolic blood pressure at admission, 
rate of early onset PE or severe PE (table II). 

-

-

group (table III). 

-

Considering the severity of clinical PE, median AT 

Table I.

Whole sample AT ≥ 70% AT < 70% p

n = 201 n = 183 (91.0) n = 18 (9.0)

Age ≥ 35 102 (50.7) 93 (50.8) 9 (50.0) NS

Ethnicity

Caucasian 138 (67.7) 126 (68.9) 10 (55.6)

NS
Sub-saharian 38 (18.9) 35 (19.1) 3 (16.7)

Maghreb 12 (6.0) 9 (4.9) 3 (16.7)

Others 15 (7.5) 13 (7.1) 2 (11.1)

Low education (< 8 yrs) 69 (34.3) 66 (36.1) 3 (16.7) NS

Smoking during pregnancy 8 (4.0) 8 (4.4) 0 NS

Assisted reproductive technology 20 (10.0) 17 (9.3) 3 (16.7) NS

Nulliparity 102 (50.7) 92 (50.3) 10 (55.6) NS

Pregestational diabetes mellitus 6 (3.0) 5 (2.7) 1 (5.6) NS

Gestational diabetes mellitus 57 (28.4) 51 (27.9) 6 (33.3) NS

Preeclampsia in previous pregnancies 17 (8.5) 17 (9.3) 0 NS

Chronic hypertension 79 (39.3) 77 (42.1) 2 (11.1) 0.007

Pregestational BMI ≥ 30 71 (35.3) 67 (36.8) 4 (22.2) NS

Excessive weight gain 61 (30.3) 58 (31.7) 3 (16.7) NS
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Maternal and neonatal outcomes are reported in ta-
ble IV

-

The number of small for gestational age (SGA) ba-
 

-

In a logistic regression model including elevated 

m2), pre-pregnancy hypertension (chronic hyper-
tension), onset and severity of PE, only gestational 

Table II.

Whole sample AT ≥ 70% AT < 70% p

n = 201 n = 183 (91.0) n = 18 (9.0)

Gestational age at admission (days) 252 ± 29 251 ± 30 256 ± 18 NS

Systolic blood pressure at admission 148 ± 18 148 ± 19 152 ± 16 NS

Diastolic blood pressure at admission    91 ± 12    91 ± 12    94 ± 13 NS

Early onset preeclampsia 54 (26.9) 50 (27.3) 4 (22.2) NS

Severe preeclampsia 51 (25.4) 44 (24.0) 7 (38.9) NS

Table III.
Whole sample AT ≥ 70% AT < 70% p

n = 201 n = 183 (91.0) n = 18 (9.0)

Antithrombin (mean ± SD)    87 ± 14   90 ± 12 63 ± 7 < 0.001

Antithrombin (median and IQ range) 87 (77-98) 89 (81-98) 66 (63.5-68) < 0.001

Fibrinogen (mg/dl) 510 ± 95 513 ± 92   485 ± 120 NS

Hemoglobin (g/dl) 11.7 ± 1.3 11.7 ± 1.2 11.7 ± 1.5 NS

Hematocrit (%) 35 ± 4 35 ± 4 35 ± 4 NS

Platelets (103/mm3) 222 ± 67 224 ± 67 198 ± 64 NS

Serum Glutamic Pyruvic Transaminase (U/L)   32 ± 51   33 ± 53 24 ± 9 NS

Lactate dehydrogenase (U/L) 349 ± 96 342 ± 94 421 ± 82 0.001

Urine protein single sample (mg/dl)      91 ± 139      81 ± 130   184 ± 188 NS

Proteinuria (mg/24h)   2553 ± 3375    2603 ± 3456   1997 ± 2485 NS

Table IV.
Whole sample AT ≥ 70% AT < 70% p

n = 201 n = 183 (91.0) n = 18 (9.0)

Maternal

GA at delivery (days) 255 ± 26 255 ± 27 258 ± 17 NS

Birth < 37 weeks 77 (38.3) 69 (37.7) 8 (44.4) NS

Latency (days) 2 (0-4) 2 (0-4) 1.5 (0-4) NS

IOL 93 (46.3) 84 (45.9) 9 (50.0) NS

Emergency CS 74 (36.8) 67 (36.6) 7 (38.9) NS

Neonatal

IUGR 69 (34.3) 59 (32.3) 10 (55.6) 0.045

SGA 49 (24.4) 41 (22.4) 8 (44.4) 0.042

IUFD 4 (2.0) 4 (2.2) 0 NS

NICU admission 55 (27.4) 47 (25.7) 8 (44.4) NS



Antithrombin levels in preeclamptic women I. Neri, L. Pignatti, G. Furia, F. Facchinetti

-
hood ratio 110.112). 

DISCUSSION

our study the majority of subjects had normal value 

-
though not focused on the detection of AT levels as 

-

-
tional hypertension reported mean AT levels more 
similar to the one here reported (16). 

-

On these grounds, some Authors evaluated the 
-

en. In severe PE the administration of intravenous 
AT once a day, for seven days improved maternal 

-

-

-
ment group (11). Another trial carried out in early 
onset severe PE demonstrated a preservation of fe-
tal biophysical status and a prolongation of preg-

for mothers and fetus, at least in japanese popu-
lation. In an Italian randomized trial, an increase 

-

-
ical outcomes due to small sample size. It has to 

-

counteracted by an increased formation of throm-
bin-antithrombin (TAT) complex (16, 19). These 

CONCLUSIONS

-

-
amount importance, SGA is strongly associated 

-
mentation of large clinical trials evaluating the ef-
fects of AT supplementation. 
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To the Editor,

In Italy, after graduation in Medical School, a physician 
may opt for a residency training program or become a 
general practitioner. In the last 10 years, residency slots 
have been insufficient compared to the number of new 
graduated medical doctors, creating an imbalance be-
tween supply and demand for residency training pro-
grams. In this way, access to residency have become 
increasingly difficult. Also, the increased slots for ac-
cess to the Medical School course, has amplified the 
phenomenon of the training funnel, that is the differ-
ence between the number of admissions to the degree 
course and the number of residency slots.
It is important to remember that the “limited slots” 
available for the Medical School course has a dual 
purpose: 1) to ensure the quality of the training 
based on settings and facilities and 2) to guarantee 
employment after graduation. On the other hand, 
any change in the number of admissions to the Med-
ical School degree leads to a consequences in 10-12 

years. Given the number of available residency slots 
each year, has been estimated that in the 2024 there 
will be over 20,000 graduated doctors without the 
possibility to get into a residency training program 
(figure 1).
There is no doubt that the training funnel creates 
serious generational damage with important impli-
cations for the doctor’s professionalization. Further-
more, it should be emphasized that the shortage of 
medical staff in hospital wards and local services risks 
further abrupt acceleration with the introduction of 
the new pension rules, i.e., “Quota 100”. Physicians 
employed by the NHS, today retire with an average 
seniority of about 65 years old. In 2018, began the exit 
from the system of those born in 1953 (about 7,000 
doctors). In the three-year period 2019-2021 (which 
will essentially affect those born between 1954 and 
1956), are expected between 6,000 and 7,000 doctors 
to leave each year, for a total of about 20,000 units.
As found in the ANAAO study (1), about half 
(52,500) of the approximately 105,000 medical spe-
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cialists currently employed in public health, will 
retire between 2018 and 2025.
For the above reasons in recent years the govern-
ment has progressively increased the number of 
residency slots. Regarding Obstetrics and Gynecolo-
gy Residency Training Program, in the 2020, there has 
been 463 slots available. In the 2015 only 239 slots 
were available. It means almost 100% increase in 5 
years. During this period, almost none of the res-
idency training programs (or in any case the vast 
minority) carried out a rescheduling of the training 
plan or substantial changes to the regulations to 
cope with this “revolution”. We believe that most 
schools are not at all equipped to cope with this 
increase and this situation is destined to worsen in 
the coming years, if no action is taken (2). More-
over, we need to face the challenge during a pan-
demic. A recent study showed that among Italian 
residents in obstetrics and gynecology, COVID-19 
pandemic was associated with a significant train-
ing impairment (3). We do see a reduction in the 
number of hours that physicians and trainee work, 
generally, over time for both male and female phy-
sicians, that can have an effect on training.
We discussed this issue with all representatives of 
the obgyn trainees, within the AGUI (AGUI Spe-
cializzandi), and we recommend the following: 
•	 increase the possibility of training in external facili-

ties, also increasing the current 18-month threshold;
•	 improve the possibility of exchanges for training 

between the different residency training programs;

•	 wiser use of training networks, also by increas-
ing the available locations;

•	 use of family counseling centers;
•	 use of the common trunk;
•	 change in rotations based on the trainees number;
•	 possible increase in the number of incall shifts 

(i.e., 12/24 hours shifts) based on the number of 
trainees.

In summary, a national doctor planning model is 
urgently needed. We can take advance from the 
pandemic to face the problem of the training in the 
obgyn residency training program. 

CONFLICT OF INTERESTS

The authors declare that they have no conflict of 
interests.

REFERENCES

1.	 Available from http://www.quotidianosanita.it/
allegati/allegato893679.pdf. Accessed 03/05/2021.

2.	 Yao DC, Wright SM. The challenge of problem 
residents. J Gen Intern Med 2001;16(7):486-92.

3.	 Bitonti G, Palumbo AR, Gallo C, et al. Being an 
obstetrics and gynaecology resident during the 
COVID-19: Impact of the pandemic on the res-
idency training program. Eur J Obstet Gynecol 
Reprod Biol 2020;253:48-51.

Figure 1.  Training funnel between 2020 and 2024.
Adapted from ANAAO study. Available from http://www.quotidianosanita.it/allegati/allegato893679.pdf. Accessed 03/05/2021.






