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Background and aims: Cerebrospinal fluid (CSF) protein content presents a sexual dimorphism in humans. 
We investigated sex-related differences in CSF IgG levels and in the quantification of intrathecal IgG 
synthesis (IIS). 
Methods: CSF, serum albumin and IgG were measured in 1519 neurological patients and both linear and 
hyperbolic formulas were used for the quantification of IIS. CSF-restricted oligoclonal IgG bands (OCBs) 
were used as "gold standard". 
Results: The linear IgG Index showed a weak agreement with OCBs in males and females (k = 0.559, k = 
0.587, respectively), while the hyperbolic Reiber's formulas had a moderate agreement with OCBs in 
females (k = 0.635) and a weak agreement in males (k = 0.565). Higher CSF albumin and IgG levels were 
found in men than in women in the whole population and in subjects without IIS after adjusting for age and 
for serum concentrations of albumin and IgG, respectively (Quade statistics, p < 0.000001). CSF and serum 
albumin and IgG levels positively correlated to age in both sexes. CSF total protein content did not correlate 
with CSF leukocyte numbers but was higher in patients with marked pleocytosis. 
Conclusions: In neurological patients, men have higher levels of CSF serum-derived proteins, such as 
albumin and IgG. 
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Objectives Cerebrospinal fluid (CSF) is a clear, colorless body fluid filling the central nervous system. The 
determination of the CSF total protein (TP) content represents an important screening test of various 
pathologies. We aimed to address the effect of sex and age on CSF-TP content and the use of the current 
upper reference limits (URLs). Methods CSF-TP content was analysed in a selected population of 1,252 
patients (648 women and 604 men; age 18-89 years) who underwent lumbar puncture as a part of the 
diagnostic work-up. Samples presenting (i) more than 5 white blood cells (WBC)/µL, (ii) discolorations and 
(iii) reduced glucose were not included. Results The CSF-TP content median values were significantly higher 
in men than in women (46 vs. 37 mg/dL) even after adjusting for age and different hospital inpatients. CSF-
TP content positively correlated with age both in men and in women with a constant difference between 
sexes of 8.5 mg/dL. Applying the most used URLs (mainly 45 and 50 mg/dL, but also 60 mg/dL), men 
received a laboratory report suggestive of altered CSF-TP content more frequently than women. The use of 
age- and sex-calibrated CSF-TP URLs reduced, but not eliminated, this sex-gap. Conclusions Using the 
current URLs, a condition of "elevated CSF-TP content" may be overestimated in men or, conversely, 
underestimated in women, regardless of the age and of the diagnosis. These results highlighted the need to 
apply CSF-TP URLs values normalized for both sex and age. 
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Type-2 diabetes (T2D) and its cardiovascular complications are related to sex. Increasing evidence suggests 
that paraoxonase 1 (PON1) activity, an antioxidant enzyme bound to high-density lipoproteins (HDL), is 
implicated in the onset and clinical progression of T2D. Since we previously showed that PON1 is a sexual 
dimorphic protein, we now investigated whether sex might impact the relationship between PON1 and this 
chronic disease. To address this aim, we assessed PON1 activity in the sera of 778 patients, including 
controls (women, n = 383; men, n = 198) and diabetics (women, n = 79; men = 118). PON1 activity 
decreased in both women and men with T2D compared with controls (p < 0.05 and p > 0.001, respectively), 
but the change was 50% larger in the female cohort. In line with this result, the enzyme activity was 
associated with serum glucose level only in women (r = -0.160, p = 0.002). Notably, only within this gender 
category, lower PON1 activity was independently associated with increased odds of being diabetic (odds 
ratio (95% Confidence interval: 2.162 (1.075-5.678)). In conclusion, our study suggests that PON1-deficiency 
in T2D is a gender-specific phenomenon, with women being more affected than men. This could contribute 
to the partial loss of female cardiovascular advantage associated with T2D. 
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Background: The cerebrospinal fluid (CSF)/serum quotient of albumin (QAlb) is the most used biomarker 
for the evaluation of blood-cerebrospinal fluid barrier (B-CSF-B) permeability. For years QAlb was 
considered only as an age-related parameter but recently it has also been associated to sex. The aim of the 
present study was to explore the impact of sex in the determination of B-CSF-B dysfunction. 
Methods: The analysis was retrospectively conducted on subjects consecutively admitted to the 
neurological ward. CSF and serum albumin levels were measured by immunonephelometry and 
pathological QAlb thresholds were considered: 6.5 under 40 years, 8.0 in the age 40-60 and 9.0 over 60 
years. 
Results: 1209 subjects were included in the study. 718 females and 491 males (age: 15-88 years): 24.6% of 
patients had a diagnosis of multiple sclerosis, 23.2% suffered from other inflammatory neurological 
diseases, 24.6% were affected by non-inflammatory neurological diseases, and for 27.6% of patients the 
final neurological diagnosis could not be traced. Dysfunctional B-CSF-B was detected more frequently (44 
vs. 20.1%, p < 0.0001) and median QAlb value were higher (7.18 vs. 4.87, p < 0.0001) in males than in 
females in the overall study population and in all disease subgroups. QAlb and age were positively 
correlated both in female (p < 0.0001) and male (p < 0.0001) patients, however the slopes of the two 
regression lines were not significantly different (p = 0.7149), while the difference between the elevations 
was extremely significant (p < 0.0001) with a gap of 2.2 units between the two sexes. Finally, in a 
multivariable linear regression analysis increased age and male sex were independently associated with 
higher QAlb in the overall study population (both p < 0.001) and after stratification by age and disease 
group. 



Conclusions: Accordingly, identification and validation of sex-targeted QAlb thresholds should be 
considered as a novel tool in an effort to achieve more precision in the medical approach 
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In the last years, the attention to the role of gender in physiopathology and pharmacology of diseases in 
several medical disciplines is rising; however, the data on the relationship between gender and audio-
vestibular disorders are still inconclusive and sometimes confusing. With this letter to the editor, we would 
like to review the role of gender in audio-vestibular disorders. Literature data show that anatomic variances 
of the inner ear do exist in men and women and that the different physiology and/or hormonal influence 
between genders could produce different clinical outcome of routine audiological and vestibular tests. 
Beyond the epidemiological gender-related differences, the clinical data suggest that the gender has a 
potential role as an etiopathogenetic factor in audio-vestibular disorders and it is probably responsible for 
the different clinical features observed between male and female subjects. 
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Gender medicine is the first step of personalized medicine and patient-centred care, an essential 
development to achieve the standard goal of a holistic approach to patients and diseases. By addressing the 
interrelation and integration of biological markers (i.e., sex) with indicators of psychological/cultural 
behaviour (i.e., gender), gender medicine represents the crucial assumption for achieving the personalized 
health-care required in the third millennium. However, 'sex' and 'gender' are often misused as synonyms, 
leading to frequent misunderstandings in those who are not deeply involved in the field. Overall, we have 
to face the evidence that biological, genetic, epigenetic, psycho-social, cultural, and environmental factors 
mutually interact in defining sex/gender differences, and at the same time in establishing potential 
unwanted sex/gender disparities. Prioritizing the role of sex/gender in physiological and pathological 
processes is crucial in terms of efficient prevention, clinical signs' identification, prognosis definition, and 
therapy optimization. In this regard, the omics-approach has become a powerful tool to identify 
sex/gender-specific disease markers, with potential benefits also in terms of socio-psychological wellbeing 
for each individual, and cost-effectiveness for National Healthcare systems. "Being a male or being a 
female" is indeed important from a health point of view and it is no longer possible to avoid "sex and 
gender lens" when approaching patients. Accordingly, personalized healthcare must be based on evidence 
from targeted research studies aimed at understanding how sex and gender influence health across the 
entire life span. The rapid development of genetic tools in the molecular medicine approaches and their 
impact in healthcare is an example of highly specialized applications that have moved from specialists to 
primary care providers (e.g., pharmacogenetic and pharmacogenomic applications in routine medical 
practice). Gender medicine needs to follow the same path and become an established medical approach. 
To face the genetic, molecular and pharmacological bases of the existing sex/gender gap by means of omics 
approaches will pave the way to the discovery and identification of novel drug-targets/therapeutic 



protocols, personalized laboratory tests and diagnostic procedures (sex/gender-omics). In this scenario, the 
aim of the present review is not to simply resume the state-of-the-art in the field, rather an opportunity to 
gain insights into gender medicine, spanning from molecular up to social and psychological stances. The 
description and critical discussion of some key selected multidisciplinary topics considered as paradigmatic 
of sex/gender differences and sex/gender inequalities will allow to draft and design strategies useful to fill 
the existing gap and move forward. 
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Purpose: To assess the quality of life (QoL) following palliative radiotherapy (RT) in patients with painful 
bone metastases. 
Methods: A literature search limited to English-written publications was carried out, through the Cochrane 
Central Register of Controlled Trials (November 2018), OvidSP and PubMedCentral (1940-November 2018) 
databases. Subject headings and keywords included "quality of life"(QoL), "bone metastases", "palliative 
therapy", "pain" and "radiotherapy". Original articles, literature reviews, trials and meta-analyses revealing 
alterations in QoL post-RT using ratified measuring tools were examined. Studies referring to other types of 
metastases (e.g. brain metastases), or to other types of palliative therapy (e.g. the use of bisphosphonates 
alone), or focusing only on pain, or even reporting QoL only before or only after the use of RT were 
excluded. 
Results: Twenty four articles were selected from a total of 1360 articles. Seven trials proceeded to patients' 
randomization. The most commonly used tool to evaluate QoL was EORTC, followed by Brief Pain Inventory 
(BPI) and Edmonton Symptom Assessment System (ESAS) questionnaires. All studies showed improvement 
in symptoms and functional interference scores after RT. The QoL between responders (Rs) and non-
responders (NRs) has been juxtaposed in 10 studies. Rs had a significant benefit in QoL in comparison with 
the NRs. 
Discussion: Palliative radiotherapy in painful bone metastases improves Rs' QoL. 
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The aim of this study was to evaluate the influence of sex on serum paraoxonase-1 (PON1) activities and on 
its relationship with cardiovascular disease risk factors such as overall and central obesity. Arylesterase and 
lactonase activities of PON1 were assessed in 374 women and 92 men. Both arylesterase and lactonase 
activities were significantly higher in women compared to men (p<0.001), irrespectively of confounders 
such as high density lipoprotein-cholesterol, age, smoking and body mass index or waist circumference. Sex 
also strongly influenced the interplay between PON1 and both fat measures, with only the arylesterase 
showing a significant and independent inverse correlation with the former parameter (r = -0.248, p<0.001) 
and the risk of overall obesity (odds ratio: 0.559, 95% confidence interval: 0.340-0.919) in women, but not 
in men; conversely, neither of the two activities remained associated with waist circumference in men or 
women after full adjustment. Noteworthy, the association between arylesterase and BMI in the female 
subsample was significant among women younger than forty-five years (r = -0.453, p<0.001, R 2 = 0.207). In 



conclusion, our study suggests that sex might chiefly influence PON1 activity and its contribution to 
cardiovascular disease risk. Further studies are needed to confirm and clarify our preliminary findings. 
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Background: Matrix metalloproteinases (MMPs) are pleiotropic enzymes involved in extracellular protein 
degradation and turnover. MMPs are implicated in the pathogenesis of many neurological diseases, 
including multiple sclerosis (MS). Objective: To search the level of MMPs in the cerebrospinal fluid (CSF) of 
MS patients and detect possible disease-specific patterns. Methods: CSF samples from 32 MS patients and, 
from 15 control subjects with other inflammatory neurological diseases (OIND) were analyzed. The Bio-Plex 
Pro Human MMP 9-Plex Panel (Bio-Rad) was used for the quantification of MMP-1, MMP-2, MMP-3, MMP-
7, MMP-8, MMP-9, MMP-10, MMP-12, and MMP-13. Results: CSF MMP-1 and MMP-12 levels were 
significantly reduced in MS as compared with OIND. In MS patients' CSF: (i) MMP-1 levels were significantly 
higher in women vs. men; (ii) MMP-10 concentrations were higher in patients with CSF-restricted IgG 
oligoclonal bands, and (iii) MMP-7 levels were increased in patients with longer disease duration. In the 
OIND group MMP-7 and MMP-12 levels significantly and directly correlated with age. Conclusions: Our 
study contributes to investigating the role of MMPs in MS, with regard to CSF immunological features and 
disease duration. Sex-specific differences were also detected in MMPs CSF levels. 
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Purpose: Climate changes and immunosuppression are influencing the spread of leishmaniasis and re-
emergence in Northern Italy, respectively. We evaluated the prevalence of subclinical leishmaniasis in 
patients from a Northern Italian region with chronic inflammatory rheumatism (CIRD) receiving biological 
drugs (BD) and correlated it to the area of residence. 
Methods: DNA from PBMC of patients affected by CIRD treated with either BD for at least 5 years (Group A) 
or other immunosuppressive drugs (Group B) was investigated by a qPCR for Leishmania infantum kDNA 
and compared to healthy subjects (Group C). Variables such as sex and age, rural areas, dog ownership, 
type of BD administered and association between BD and steroids, were evaluated by statistical analysis. 
Results: A higher proportion of L. infantum DNA positivity was found in Group A than in Group C (p < 0.05), 
while no parasite DNA was detected in Group B. In Group A, 18/50 patients (36%) had higher rates of 
parasite DNA (from 1 to 136 to 1.000.000 copies/ml) than Group C (from 1 to 10 copies/ml). 14/18 (77.7%) 
of positive patients from Group A lived in rural areas, but no statistical differences occurred in relation to 
dog ownership or BD type (p < 0.0003). 
Conclusions: We can speculate that exposure to rural areas appears to be a factor closely linked with the 
risk of developing Leishmania subclinical infection. A screening with molecular methods in patients with 
CIRD treated with BD living in these areas and monitoring Leishmania DNA during such therapies, would be 
mandatory to prevent delay in diagnosis should VL symptoms appear. 


