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Abstract

Multifactorial risk factors such as HIV/HCV co-infection and antiretroviral therapy (ARV) have
been associated with osteoporosis in HIV+ women. We retrospectively analysed which known risk
factors were associated with the diagnosis of osteoporosis, according to the WHO definition, in
HIV positive women who were followed-up at the AIDS Centre of the University of Palermo, Italy
between January 2011 and December 2014.

Twenty-one HIV+ women with osteoporosis (13 HIV+ mono-infected and 8 HIV/HCV co-infected
females) who underwent dual-energy X-ray absorptiometry (DXA) and liver stiffness assessment
were included in the study.

No significant differences between the HIV and HIV/HCV group were found regarding liver
stiffness and lumbar/femoral osteoporosis scores. In a univariate analysis, we observed a positive
linear correlation between LBD score (Lumbar Bone Density) with pre-fractures (p-value =
0.0082), smoke (p-value = 0.0008), alcohol (p-value < 0.0001) and ARV exposure score (p-value =
0.0039), while there were no significant negative linear correlations. In multivariate analysis, pre-
fractures, smoke and alcohol were positive predictors of LBD score, while previous antiretroviral
therapy (ARV) (years) score was a negative predictor compared to others. Univariate analysis
showed a positive linear correlation between FDB (Femoral Bone Density) with smoke (p-value =
0.0303) and alcohol (p-value = 0.0050), while there were no significant negative linear
correlations. In multivariate analysis, alcohol was a positive predictor of FDB score compared to
others, while ARV score was a negative predictor compared to others.

This preliminary study suggests that other factors besides ARV score and liver fibrosis may affect
the skeletal system in osteoporotic women with HIV infection. Some of these factors, such as
alcohol and smoking, are modifiable. Additional research into impact on osteoporosis in HIV
women with osteoporosis is required.
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Introduction

Clinical data accumulated over the past two
decades attest to a significant decline in bone
mineral density (BMD) in patients infected by
HIV, which does not remit but may actually
intensify with anti-retroviral therapy (ART).
Several studies show that prevalence of
osteoporosis is more than three times higher in
HIV-infected patients than in HIV-uninfected
controls [1-3].

Recent studies have identified a high prevalence
of low BMD and osteoporosis among
predominately Caucasian HIV infected women
with or without chronic hepatitis [4,5].

Much effort has been made to identify the
numerous multifactorial mechanisms that may be
involved in skeletal disorders in the HIV setting
[6-8,30]. In addition to the traditional osteoporosis
risk factors that may be more prevalent in HIV-
infected patients, such as vitamin D deficiency,
low body weight, lifestyle risk factors [6,9]
(alcohol consumption, smoking, corticosteroid use
and drug addiction), HIV infection and chronic
pro-inflammatory status may play a role in
decreasing bone mineral density (BMD). Also
aging, hepatitis co-infections and other HIV-
related infections, antiretroviral therapy (ARV)
[26-29] and serotonine use in patients affected by
panic disorder have been associated with skeletal
disorders and a greater risk of osteoporosis [6-
9,25], and consequent common associated
pathologies, such as multiple exostoses and
osteochondral lesions of the talus with edema,
conditioning quality of life [22-24].

Hepatitis C virus (HCV) infection is a major
health problem in the HIV-infected population
[10-14]. A recent systematic review and meta-
analysis suggests that HIV/HCV co-infection is
associated with a greater risk of osteoporosis than
HIV  mono-infection [13], although many
divergences  exist regarding  osteoporosis
prevalence in co-infected patients, with values
ranging from 5-45%. Moreover, there is some
debate over whether liver disease severity may
indeed have a relevant role in increasing the risk
of osteoporosis in co-infection [12-14].

In this study we describe the characteristics of
both HIV mono-infected and HIV/HCV co-
infected women with osteoporosis, and we
analyze risk factors for decreased bone mineral
density (BMD). We investigate which potential
metabolic, lifestyle and/or HIV-related risk factors
are associated with decreased BMD, and we
report a statistical analysis between the two
groups to ascertain whether bone loss is more
prevalent in HIV/HCV co-infected patients.

Materials and Methods

Data on patients who were followed up at the
AIDS Center of the “Paolo Giaccone” University
Hospital in Palermo, Italy, in the day care or
outpatient facility between January 2011 and May
2013 were extracted from the hospital’s medical
record database as previously reported [15].

We gathered clinical documentation on 21 HIV-
positive women diagnosed with osteoporosis.
Osteoporosis was diagnosed when either femoral
neck or lumbar spine DXA T-scores were less
than -2.5, as recommended by the World Health
Organization (WHO) and the National
Osteoporosis Foundation [16,17]. The following
data were collected and entered into a specially
designed database: (a) demographic and clinical
characteristics of the patients: age, gender,
geographic  origin (namely the patient’s
geographical origin stated in a document certified
by the Italian institutions), lifestyle habits
(including educational level, drug abuse history,
sexual behavior), body mass index (BMI),
comorbidities such as HCV co-infection,
osteoporosis biomarker, diabetes and
hypertension; (b) current CD4" T lymphocyte
counts (cells/uL) determined by flow cytometry,
and HIV RNA viral load (VL) measured in
plasma by reverse transcriptase polymerase chain
reaction (Roche Amplicor; lower limit of
quantitation 20 copies/mL, 1.3 logjo) as
previously reported [5,6]; and (c) variables related
to ART, namely date of ART initiation, total time
on ART, antiretroviral (ARV) drugs received and
degree of adherence. These data were obtained
from medical records and previously published
investigations [6,12,36]. All patients except the
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treatment-naive subjects had started ART during
previous inpatient stays. None of the migrants
enrolled in the study had a general practitioner
(GP).
Laboratory methods

CD4+ T-cell count (most recent value and
nadir) and plasma HIV-RNA levels of all the HIV
patients were assessed as previously reported
[6,15]. Serum bone alkaline phosphatase, 25-
hydroxyvitamin D, phosphorus and calcium levels
were obtained for both HIV-infected cases and
un-infected controls. Vitamin D assessment was
performed in the sunnier months from April
through October, since we know that vitamin D
formation is not possible or is inadequate [6]
during the less sunny months due to Italy’s
latitude.
Bone mineral density assessment

For both HIV-infected cases and uninfected
controls, BMD was assessed at baseline by DXA,
using a QDR Discovery Hologic DXA in the
femoral neck and DXA in the lumbar spine by
total body DXA [5,6]. For each scan, BMD and T-
scores were recorded. T-scores compare BMD
with the mean of a healthy young (age 20-30
years) reference population, matched for sex and
race, and were expressed as the number of
standard deviations above or below the reference
mean. Osteoporosis was diagnosed when either
femoral neck or lumbar spine DXA T-scores were
less than -2.5, as recommended by the World
Health Organization (WHO) and the National
Osteoporosis Foundation [16,17].
Liver fibrosis assessment

Transient elastography (FibroScan®; EchoSens,
Paris, France), which assesses liver fibrosis by
measuring liver stiffness, was performed on the
HIV/HCV co-infected patients. Details of the
technical background and examination procedure
have previously been described [18]. Liver
cirrhosis was defined as liver stiffness > 12.5 kPa
according to the standard definition [10,11].
Statistical analysis

Statistical analysis was performed by Matlab
statistical toolbox version 2008 (MathWorks,
Natick, MA, USA) for Windows at 32 bit, on a
random sample of 21 females with osteoporosis,

aged from 37-59 years, with mean 47.62 y.o. and
standard deviation 8.32 y.o.

In addition, we considered two subgroups, one
with patients who tested positive for HIV only,
and the other with people who tested positive for
HIV/HCV co-infection.

Data were presented as number and percentage
for categorical variables, and continuous data
were expressed as mean =+ standard deviation
(SD), unless otherwise specified. The XZ test with
Yates correction and Fisher's exact test were
performed to evaluate significant differences of
proportions or percentages between the two
groups. In particular, Fisher's exact test was used
when the % test was not appropriate.

We performed the one-way ANOVA test to
evaluate significant differences between mean
scores for the HIV and HIV/HCV group.

Finally, wunivariate and multivariate linear
correlation analysis was performed, where the test
on Pearson’s linear correlation coefficient R was
performed with t-Student test, under null
hypothesis of Pearson’s linear correlation
coefficient R = 0.

For this step we considered LBD score (Lumbar
Bone Density) and FDB score (Femoral Bone
Density) as dependent variables, and pre-
fractures,  smoke, alcohol and previous
antiretroviral ~ therapy  (ARV) (years) as
independent variables. We did not consider age,
BMI and menopause among the independent
variables as their impact on osteoporosis is
already well noted. In particular, we considered
continuous experimental probability distribution
for dichotomous variables as follows:

e for smoke we assigned 1 to patients who
smoked and 0 to non smokers;

e for alcohol, we assigned 1 to patients who
drank alcohol and 0 to those who didn’t;

e for pre-fractures we assigned 1 to the
presence and 0 to the absence of pre-
fractures;

o for infected, we assigned 0 to HIV infected
patients and 1 to HIV/HCV co-infected
patients;

o for assumption of drugs we assigned 1 for
yes and 0 for no.
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We considered all statistical tests with p-value <
0.05 to be significant.

In accordance with international standards, a T-
score of TR or TF < -2.5 indicated that the patient
had osteoporosis.

Results

We consecutively enrolled 21 HIV-positive
women (46.92 y.o. £ 3.97 SD): 13 HIV female
patients aged 38-53, mean 46.92 y.o. and standard
deviation (SD) 3.97 y.o., and 8 HIV/HCV female
patients aged 37-79, mean 48.75 y.o. and standard
deviation (SD) 12.42 y.o.. Table 1 shows the
characteristics of these women.

Comparative analysis of the two groups did not
show any statistical difference between HIV
mono- and HIV/HCV co-infected osteoporotic
women.

As reported in Table 2, univariate analysis
revealed a positive linear correlation between
LBD score with pre-fractures (p-value = 0.0082),
smoke (p-value = 0.0008), alcohol (p-value <
0.0001) and previous antiretroviral therapy
(ARV) (years) (p-value = 0.0039), while there
were no significant negative linear correlations.
Multivariate analysis showed that pre-fractures,
smoke and alcohol were positive predictors of
LBD, while previous antiretroviral therapy
(ARV) (years) was a negative predictor compared
to others. In others words, the presence of pre-
fractures, smoke or alcohol implied a higher LBD
score, 1.e. the patients’ osteoporosis score tended
towards zero, and the assumption of ARV drugs
indicated a higher likelihood of osteoporosis
compared to others.

The results of univariate analysis reported in
Table 2 show a positive linear correlation between
FBD score with smoke (p-value = 0.0303) and
alcohol (p-value = 0.0050), while there were no
significant ~ negative linear  correlations.
Multivariate analysis revealed alcohol to be a
positive predictor of FBD compared to others,
while previous ARV was a negative predictor
compared to others. In other words, the presence
of smoke or alcohol implied a higher FBD score,
1.e. the patients’ osteoporosis score showed a
tendency towards zero and the assumption of ARV

drugs indicated a higher likelihood of
osteoporosis compared to others.

Finally, this preliminary study identified no
correlation between (mono/co)-infection and LBD
or FBD score.

Univariate analysis showed a positive linear
correlation between LBD score with pre-fractures
(p-value = 0.0082), smoke (p-value = 0.0008),
alcohol (p-value < 0.0001) and previous
antiretroviral therapy (ARV) (years) (p-value =
0.0039), while there were no significant negative
linear correlations. In multivariate analysis pre-
fractures, smoke and alcohol were positive
predictors of LBD, while previous antiretroviral
therapy (ARV) (years) was a negative predictor
compared to others. In others words, the presence
of pre-fractures, smoke or alcohol implied a
higher LBD score.

Univariate analysis showed a positive linear
correlation between FBD score with smoke (p-
value = 0.0303) and alcohol (p-value = 0.0050),
while there were no significant negative linear
correlations. In multivariate analysis, alcohol was
a positive predictor of FBD compared to others,
while previous ARV was a negative predictor
compared to others. In others words, the presence
of smoke or alcohol implied a higher FBD score.

Discussion

The authors selected a group of HIV-infected
patients with osteoporosis to identify which
factors may influence progression to low bone
mineral density, in women in particular.

Although our study involved a small group of
women, we found no difference in osteoporosis
score for HIV mono-infected women and those
co-infected with the hepatitis C virus.

Vincent Lo Re demonstrated that, compared to
healthy reference patients, HIV/HCV co-infected
women had decreased tibial trabecular volumetric
BMD, diminished cortical dimensions, and
significant endocortical bone loss [4].

In a previous study, the authors found that
extent of liver fibrosis, measured by transient
elastography, was an independent predictor of
bone loss in HIV/HCV co-infection, confirming
what we found in our own study [5].
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Valentina Li Vecchi et al. [5] found that when
patients were stratified by sex, a negative
correlation between BMD and severity of liver
fibrosis applied to co-infected women only,
suggesting that other factors (i.e. sexual
hormones) may affect the skeletal system in
HIV/HCV co-infection more than liver fibrosis.

These observations appear to be in line with
what we observed and have reported in this paper,
where other factors such as previous fracture,
alcohol and smoking are significantly prevalent
risk factors in women with osteoporosis.

In particular, multivariate analysis showed that
pre-fractures, smoke and alcohol were positive
predictors of LBD score. It also confirmed that the
risk factor alcohol is a positive predictor for FDB
score compared to others.

The risk factor previous antiretroviral therapy
(ARV) (years) score was a negative predictor for
both LBD score and FDB score compared to
others.

In a previous study the authors found that,
regarding antiretroviral drugs, the use of protease
inhibitors (PI) was a risk factor for
osteopenia/osteoporosis.

Due to the small number of subjects enrolled in
this study, we did not establish which group of
ARV drugs is correlated with osteoporosis score,
therefore we maintain that number of years of
ARV treatment is not a risk factor for
0steoporosis.

Among the various factors shown to affect
osteoporosis, it is no surprise to us that our study,
like others, has confirmed that previous fracture,
alcohol abuse and smoking are strong and relevant
factors that affect osteoporosis in women. These
factors have also been described for men.

Alcohol use was recently correlated with low
bone mineral density in adults with HIV infection.
This risk factor is one of the modifiable ones for
both HIV disease progression and low BMD [19].

Smoking is another lifestyle risk factor. In vitro
studies recently demonstrated that nicotine has a
negative effect on osteoclastogenesis [19,20].

Costa-Rodrigues J [20] published a manuscript
in which cigarette smoke is associated with
pathological weakening of bone tissue, and is

considered an important playmaker in conditions
such as osteoporosis and periodontal bone loss. In
addition, it is also associated with an increased
risk of failure in bone regeneration strategies.

This knowledge opens up new horizons for the
HIV positive patient, in whom smoking is often a
risk factor, especially in HIV positive women
[21].

Smoking, therefore, is a candidate risk factor
not only for cardiovascular disease or tumours,
but also for osteoporosis.

Regarding pre-fractures, complications of
pertussis including rib fracture were recently
reported in an adult with osteoporosis [31,32,39].

As far as surveillance of vaccination coverage
among adult populations is concerned, the authors
encourage the identification of adults who do not
have a regular provider or insurance of
vaccination against acellular pertussis, and against
other infectious diseases such as zoonoses,
leishmaniasis and tuberculosis [33-35,27,38,
40,41].

In conclusion, our study highlights some risk
factors correlated with osteoporosis in women
with osteoporosis, such as alcohol and smoking.
These risk factors are modifiable, and this
confirms how education programmes that promote
a different lifestyle could mitigate the impact of
some HIV-related comorbidities.

References

1. Bonjoch A, Figueras M, Estany C, Perez-
Alvarez N, Rosales J et al. High
prevalence of and progression to low bone
mineral density in HIV-infected patients: a
longitudinal ~ cohort  study.  AIDS.
2010;24(18): 2827-2833.

2. Triant VA, Brown TT, Lee H, Grinspoon
SK. Fracture prevalence among human
immunodeficiency virus (HIV)-infected
versus non-HIV-infected patients in a
large U.S. healthcare system. J Clin
Endocrinol Metab. 2008;93:3499-3504.

3. Brown TT, Qaqish RB. Antiretroviral
therapy and the prevalence of osteopenia
and osteoporosis: a meta-analytic review.
AIDS. 2006;20:2165-2174.

http://pharmacologyonline.silae.it
ISSN: 1824-8620



PhOL

Serra, et al.

57 (pag 51-61)

10.

Lo Re V, Lynn K, Stumm ER, Long J,
Nezamzadeh MS, Baker JF, ... Leonard
MB  Structural Bone Deficits in
HIV/HCV-Coinfected, HCV-
Monoinfected, and HIV-Monoinfected
Women. Journal of Infectious Diseases.
2015;212(6):924-933.
http://doi.org/10.1093/infdis/jiv147

Li Vecchi V, Soresi M, Giannitrapani L,
Mazzola G, Colletti P et al. Associated
Factors and Liver Disease Severity for
Decreased Bone Mineral Density in HIV
Mono- and HIV/HCV  Co-infected
Patients. J AIDS Clin Res. 2015; 6:438.
doi:10.4172/2155-6113.1000438

Li Vecchi V, Soresi M, Giannitrapani L,
Mazzola G, La Sala S, Tramuto F, Caruso
G, Colomba C, Mansueto P, Madonia S,
Montalto G, Di Carlo P. Dairy calcium
intake and lifestyle risk factors for bone
loss in hiv-infected and uninfected
Mediterranean subjects. BMC Infect Dis.
2012 Aug 15;12:192.

Tramuto F, Maida CM, Colomba GM, Di
Carlo P, Vitale F. Prevalence of occult
hepatitis B virus infection in a cohort of
HIV-positive patients resident in Sicily,
Italy. Biomed Res Int. 2013;2013:859583.
Cillino S, Di Pace F, Trizzino M, Li
Vecchi V, Di Carlo P. Chancre of the
eyelid as manifestation of primary
syphilis, and precocious chorioretinitis and
uveitis in an HIV-infected patient: a case
report. BMC Infect Dis. 2012 Sep
25;12:226. doi: 10.1186/1471-2334-12-
226.

Colomba C, Saporito L, Vitale F, Reale S,
Vitale G, Casuccio A, Tolomeo M,
Maranto D, Rubino R, Di Carlo P, Titone
L. Cryptic Leishmania infantum infection
in Italian HIV infected patients. BMC
Infect Dis. 2009 Dec 10;9:199.

Li Vecchi V, Soresi M, Giannitrapani L,
Di Carlo P, Mazzola G, Colletti P,
Terranova A, Vizzini G, Montalto G.
Prospective evaluation of hepatic steatosis
in HIV-infected patients with or without

11

12.

13.

14.

15.

16.

17.

18.

hepatitis C virus co-infection. Int J Infect
Dis. 2012 May;16(5):€397-402.

. Vecchi, VL, Giannitrapani L, Di Carlo P,

Mazzola G, Colletti P, La Spada E. ... &
Soresi M. Non-invasive assessment of
liver steatosis and fibrosis in HIV/HCV-
and HCV-infected patients. Ann Hepatol.
2013;12(5):740-748.

Di Carlo P, Siracusa L, Mazzola G,
Colletti P, Soresi M, Giannitrapani L, Li
Vecchi V, Montalto G. Vitamin D and
Osteoporosis in HIV/HCV  Coinfected
Patients: A Literature Review. Int J
Endocrinol. 2015;2015:969040.

O'Neill TJ, Rivera L, Struchkov V, Zaheen
A, Thein HH. The effect of HIV-hepatitis
C co-infection on bone mineral density
and fracture: a meta-analysis. PLoS One.
2014 Jul 17;9(7):e101493. doi:
10.1371/journal.pone.0101493

Yin MT, Brown TT. HIV and Bone
Complications: Understudied Populations
and New Management Strategies. Curr
HIV/AIDS Rep. 2016 Dec;13(6):349-358.

Di Carlo P, Guadagnino G, Immordino P,
Mazzola G, Colletti P, Alongi I, Adamoli
L, Vitale F, Casuccio A. Behavioral and
clinical characteristics of people receiving
medical care for HIV infection in an
outpatient facility in Sicily, Italy. Patient
Prefer Adherence 2016 May 25;10:919-27.
Assessment of fracture risk and its
application to screening for
postmenopausal osteoporosis. Report of a
WHO Study Group. World Health Organ
Tech Rep. 1994 Ser 843:1-129.

National Osteoporosis Foundation
Clinician’s Guide to Prevention and
Treatment of Osteoporosis. National
Osteoporosis  Foundation, Washington,
DC. 2010.

Li Vecchi V, Soresi M, Colomba C,

Mazzola G, Colletti P, Mineo M, Di Carlo
P, La Spada E, Vizzini G, Montalto G.
Transient elastography: a non-invasive
tool for assessing liver fibrosis in
HIV/HCYV patients. World J Gastroenterol.
2010 Nov 7;16(41):5225-32.

http://pharmacologyonline.silae.it

ISSN: 1824-8620



PhOL

Serra, et al.

58 (pag 51-61)

19.

20.

21.

22.

23.

24.

25.

26.

Ventura AS, Winter MR, Heeren TC,
Sullivan MM, Walley AY, Holick MF,
Patts GJ, Meli SM, Samet JH, Saitz R.
Medicine (Baltimore). Lifetime and recent
alcohol use and bone mineral density in
adults with HIV infection and substance
dependence. 2017 Apr;96(17):¢6759.
Costa-Rodrigues J, Rocha I, Fernandes
MHJ. Complex osteoclastogenic inductive
effects of nicotine over hydroxyapatite.
Cell Physiol. 2017 Apr 13. doi:
10.1002/jcp.25956

Weinberger AH, Smith PH, Funk AP,
Rabin S, Shuter J. Sex Differences in
Tobacco Use Among Persons Living With
HIV/AIDS: A Systematic Review and
Meta-Analysis. J Acquir Immune Defic
Syndr. 2017 Apr 1;74(4):439-453.
D’Ambrosi R, Ragone V, Caldarini C,
Serra N, Usuelli FG, Facchini RM. The
impact of hereditary multiple exostoses on
quality of life, satisfaction, global health
status, and pain. Archives of Orthopaedic
and Trauma Surgery. 2017;137(2): 209-
215.

D’Ambrosi R, Maccario C, Ursino C,
Serra N, Usuelli FG The role of bone
marrow edema on osteochondral lesions of
the talus. Foot and Ankle Surgery. 2017.
D’Ambrosi R, Maccario C, Serra N,
Ursino C, Usuelli FG. Relationship
between  symptomatic  osteochondral
lesions of the talus and quality of life,
body mass index, age, size and anatomic
location. Foot and Ankle Surgery. 2017.
Di Grezia G, Prisco V, lannaccone T,
Serra N, Gatta G. Role of bone
densitometry in patients taking selective
serotonine  reuptake inhibitors: An
observational study, PharmacologyOnline.
2016;2:157-162.

Colomba C, Trizzino M, Gio¢ C, Di Bona
D, Mularoni A, Cascio A. HIV infection
with viro-immunological dissociation in a
patient with polycystic kidney disease:
Candidate for transplantation? IDCases.
2016;6:74-76.

27.

28.

29.

30.

31.

32.

33.

Colomba C, Siracusa L, Madonia S,
Bonura S, Rubino R. Irreversible acute
renal failure and cholestatic hepatitis
following therapy with indomethacin in an
HIV-naive patient with pericarditis: a case
report. Infez Med. 2014 Sep;22(3):247-9.
Bonura F, Tramuto F, Vitale F, Perna AM,
Viviano E, Romano N; Group for HIV-1
Antiretroviral Studies in Sicily.
Transmission of drug-resistant HIV type 1
strains in HAART-naive patients: a 5-year
retrospective study in Sicily, Italy. AIDS
Res Hum Retroviruses. 2010
Sep;26(9):961-5.

Amenta M, Dalle Nogare ER, Colomba C,
Prestileo TS, Di Lorenzo F, Fundaro S,
Colomba A, Ferrieri A. Intestinal protozoa
in HIV-infected patients: effect of
rifaximin in Cryptosporidium parvum and
Blastocystis  hominis  infections. J
Chemother. 1999 Oct;11(5):391-5.
Mansueto P, Seidita A, Vitale G, Gangemi
S, Iaria C, Cascio A. Vitamin D
Deficiency in HIV Infection: Not Only a
Bone Disorder. Biomed Res Int. 2015;
2015:735615. doi: 10.1155/2015/735615.
Epub 2015 Apr 27. Review

Schild D, Heijerman HG, Sleeboom HP. A
productive cough. Neth J Med. 2009
Apr;67(4):154-5.

Giammanco A, Taormina S, Chiarini A,
Dardanoni G, Stefanelli P, Salmaso S,
Mastrantonio P. Analogous IgG subclass
response to pertussis toxin in vaccinated
children, healthy or affected by whooping
cough. Vaccine. 2003 May 16;21(17-
18):1924-31.

Gabutti G, Bergamini M, Bonanni P,
Guido M, Fenoglio D, Giammanco A,
Sindoni L, Zotti C, Boddi V, Bamfi F,
Severini R, Bechini A, Boccalini S,
Crovari P. Collaborative Group for the
Study of Pertussis. Assessment of humoral
and cell-mediated immunity against
Bordetella pertussis in adolescent, adult,
and senior subjects in Italy. Epidemiol

http://pharmacologyonline.silae.it
ISSN: 1824-8620



PhOL

Serra, et al.

59 (pag 51-61)

34.

35.

36.

37.

38.

Infect. 2008 Nov;136(11):1576-84. doi:
10.1017/S0950268807000192. Epub 2008
Jan 16.

Giammanco A, Nardone A, Pebody R,
Kafatos G, Andrews N, Chiarini A,
Taormina S, de Ory F, Prosenc K, Krize B,
Hallander H, Ljungman M, Marva E,
Tsakris A, O'Flanagan D, Schneider F,
Griskevicius A, Vranckx R, Karacs 1.
European Sero-Epidemiology Network 2:
standardisation of immunoassay results for
pertussis requires homogeneity in the
antigenic preparations. Vaccine. 2008 Aug
18;26(35):4486-93. doi:
10.1016/j.vaccine.2008.06.051. Epub 2008
Jul 3.

Podda A, De Luca EC, Titone L, Casadei
AM, Cascio A, Peppoloni S, .. &
Rappuoli R. Acellular pertussis vaccine
composed of genetically inactivated
pertussis toxin: safety and immunogenicity
in 12-to 24-and 2-to 4-month-old
children. The Journal of pediatrics.
1992;120(5):680-685.

Camoni L, Raimondo M, Dorrucci M,
Regine V, Salfa MC, Suligoi B &
CARPHA Study Group. Estimating
minimum adult HIV prevalence: a cross-
sectional study to assess the characteristics
of people living with HIV in Italy. AIDS
Research and Human Retroviruses.
2015;31(3): 282-287.

Antinori S, Calattini S, Piolini R, Longhi
E, Bestetti G, Cascio A, ... & Corbellino
M. Is real-time polymerase chain reaction
(PCR) more useful than a conventional
PCR for the clinical management of
leishmaniasis? The American Journal of
Tropical  Medicine and  Hygiene.
2009;81(1): 46-51.

Cascio A, Pernice LM, Barberi G, Delfino
D, Biondo C, Beninati C, Mancuso G,
Rodriguez-Morales AJ, laria C. Secondary
hemophagocytic lymphohistiocytosis in
zoonoses. A systematic review. Eur Rev
Med Pharmacol Sci. 2012
Oct;16(10):1324-37.

39.

40.

41.

Cagney M, Maclntyre CR, Mclntyre P,
Puech M, Giammanco A. The
seroepidemiology of pertussis in Australia
during an epidemic period. Epidemiology
& Infection. 2006;134(6):1208-1216.
Bonura C, Di Carlo P, Spicola D, Cal C,
Mammina C, Fasciana T, Giammanco A.
Rapidly growing mycobacteria in TB/HIV
co-infection: a report of two cases
focusing on difficulties in diagnosis and
management. New  Microbiol. 2012
Apr;35(2):239-43.

Bonura C, Gomgnimbou MK, Refrégier G,
Aleo A, Fasciana T, Giammanco A, Sola
C, Mammina C. Molecular epidemiology
of tuberculosis in Sicily, Italy: what has
changed after a decade? BMC Infect Dis.
2014 Nov 19;14:602.

http://pharmacologyonline.silae.it
ISSN: 1824-8620



PhOL

Serra, et al.

60 (pag 51-61)

Table 1. Characteristics of patients with osteoporosis by HIV and HIV/HCV group. In addition, in

the last column, we report a statistical analysis between the HIV and HIV/HCV group

Characteristics HIV (OP) HIV/HCYV (OP) Statistical analysis: p-value

% patients 61.90 (13/21) 38.10 (8/21) 0.217 (CY)
Age 46.92 +£3.97 48.75+12.42 0.624 (A)
Pre-fractures 38.46 (5/13) 37.50 (3/8) 1.00 (F)
Menopause 38.46 (5/13) 37.50 (3/8) 1.00 (F)
Smoke 76.92 (10/13) 62.50 (5/8) 0.631 (F)
f{:‘g\ij))us(;‘:::s‘;tm"iml therapy 61.54 (8/13) 50.00 (4/8) 0.673 (F)
Alcohol 38.46 (5/13) 50.00 (4/8) 0.673 (F)
Nadir CD4+ 84.62 (11/13) 37.50 (3/8) 0.056 (F)
LBD -3.38£0.35 -3.56 £0.73 0.453 (A)
FBD -2.23+0.36 -2.39+0.34 0.326 (A)
Undetectable HIV-RNA 76.92 (10/13) 42.86 (3/8) 0.164 (F)
Genotype

Type 1 84.62 (11/13) 100.00 (8/8) 0.505 (F)

Type 2 0.00 (0/13) 0.00 (0/8) 1.00 (F)

Type 3 7.69 (1/13) 0.00 (0/8) 1.00 (F)

Type 4 7.69 (1/13) 0.00 (0/8) 1.00 (F)
Liver stiffness (kPa) 14.02 + 13.47 1043 £2.27 0.468 (A)
BMI 23.10+4.10 21.70 £ 4.77 0.483 (A)
Total 13 8

(A) = one-way Anova test; (CY) = Chi-square test with Yates continuity correction; (F) = Fisher's exact test;
* = significant
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Table 2. Univariate and multivariate linear correlation analysis between LBD score (Lumbar Bone
Density) and FDB score (Femoral Bone Density) as dependent variables and pre-fractures,
menopause, smoke, alcohol, infected and drugs as independent variables.

Dependent variable / independent variable

Univariate analysis

Multivariate analysis

LBD / Pre-fractures
LBD / Smoke
LBD / Alcohol

LBD / Previous antiretroviral therapy (ARV)
(years)

LBD / Infected

FBD / Pre-fractures
FBD / Smoke

FBD / Alcohol
FBD / ARV

FBD / Infected

R (p-value)

0.561 (0.0082) *
0.675 (0.0008)*
0.792 (<0.0001)*

0.602 (0.0039) *
-0.253 (0.269)
R (p-value)

0.169 (0.465)
0.473 (0.0303)*
0.588 (0.0050) *

0.276 (0.226)

-0.298 (0.190)

Multiple linear correlation coefficient: 0.877
R partial: 0.511 p-value =0.0362*
R partial: 0.492 p-value =0.0448 *
R _partial: 0.670 p-value =0.0032 *
R _partial: -0.587 p-value =0.0133 *

R partial: 0.430 p-value =0.0851

Multiple linear correlation coefficient: 0.771
R partial: 0.214 p-value = 0.409
R partial: 0.472 p-value = 0.056

R partial: 0.561 p-value =0.0191 *

R partial: -0.556 p-value =0.0204 *
R partial: 0.257 p-value =0.320

* = significance test; R = Pearson’s linear correlation coefficient; R_partial = the partial correlation coefficient is the
coefficient of correlation of the variable with the dependent variable, adjusted for the effect of the other variables in the

model
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