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■ INTRODUCTION

O
steoporosis occurs in HIV infected patients
[1-6] as well as in common psychiatric con-
ditions [7-9] and causes significant mor-

bidity. Osteoporotic fractures, particularly hip
fractures constitute a large and growing problem
worldwide. Several studies have shown distur-
bances in bone metabolism and high prevalence
of osteopenia and osteoporosis in HIV-infected
patients [1-6]. In a recent meta-analysis preva-
lence of reduced bone mineral density (BMD)
and osteoporosis resulted respectively 67% and
15% [1]. Furthermore another recent study
showed that HIV positive women were more
likely to have fragility fractures [10].
To our knowledge, there are no published stud-
ies assessing bone mineral density in HIV pa-
tients with associated psychiatric disorders,
and no clinical recommendations are available
to guide screening, prevention or management
strategies in this population. 
Depression, schizophrenia and dysthymia have
been found to be linked with an increased risk
of fragility fractures because of the behavioural
risk factor for low BMD (smoking, alcohol
abuse, sedentary life, anti-psycotic-induced hy-
perprolactinemia) and because of increased
likeliness to fall [7-9]. Moreover psychiatric dis-
orders are commonly underestimated in HIV
care settings; however, they affect up to 50% of
HIV-patients and recent research in the United

States has shown, among people with serious
and enduring mental disorders, an alarmingly
high rate of HIV infection, ranging from 9 to 19
percent [11-14]. Therefore, the use of psy-
chotropic medications is also common among
such patients. 
Most individuals on antipsychotic medications
have pathologically elevated prolactin levels
and show hypogonadism associated with re-
duction of BMD [15,16]. Furthermore recently
in a large case-control study (n = 6,763 cases)
current use of conventional antipsychotic drugs
was associated with increased risk of
hip/femur fracture compared to never users,
particularly after 5-8 weeks treatment [17]. We
hypothesize that HIV patients with psychiatric
co-morbidity are a category of patients at high-
er risk of low BMD and osteoporotic fractures.
We conducted a pilot cross-sectional study of
institutionalized HIV population with associat-
ed psychiatric disorders compared with normal
controls.

■ METHODS

We analyzed, in a case control study carried out
between March 2006 and March 2007, 17 HIV-
patients (males or pre-menopausal females)
with psychiatric co-morbidity, a long-term an-
tipsychotic and antiretroviral therapy (>24
months). These patients were recruited from
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the non-profit Residential Care Facility “Don
Dante Savini”, (Perugia, Italy) designed for
subjects in the late stages of HIV infection and
psychiatric disorders (a population usually suf-
fering from major psychiatric disorders other
than personality disorder or substance abuse).
In this setting - as described elsewhere - all
drugs were administered and taken under the
direct control of a nurse or caregiver [18]. 
Inclusion criteria were an age greater than 40yr,
treatment with combination antiretroviral ther-
apy (ART) and with antipsychotic drugs (typi-
cal or atypical) for more than24 months, plasma
HIV-RNA suppressed below the limit of detec-
tion (<40 copies/mL) for at least one year. Ex-
clusion criteria were an opportunistic infection
in the past 3 months; treatment with steroids in
the past 12 months; amenorrhea for more than
6 months or postmenopausal state; treatment
with hormonal agents including GH, thyroid
hormone, testosterone, megestrol, or oxan-
drolone in the past year; or an underlying med-
ical condition, different from HIV infection and
anti-psychotic drugs, predisposing to bone loss.
Control healthy subjects, were Caucasian, not
infected with HIV, recruited among 55 volun-
teers from the hospital staff, and matched with
patients by age (±5 years) and gender. 
All participants were required to be men or
pre-menopausal women. A standardized ques-
tionnaire was used to collect data on patient de-
mographics, and risk factors for osteoporosis.
Anthropometric measures included weight,
height measuring with a standard techniques,
and BMI calculated as weight in kilograms di-
vided by height squared in meters. BMD was
measured on hip (femoral neck and trochanter)
by DEXA with Densitometry Hologic (Discov-
ery USA). 

A standard phantom was used for the correct
calibration of every site of the exams [19]. The
root mean square standard deviation (RMS SD)
of our densitometer was 0,063 g/cm2 [20]. Ac-
cording to the World Health Organization
(WHO) classification, diagnosis of osteopenia
or osteoporosis was based on BMD of the
femoral neck expressed as T-score; a T-score
represents bone mineral density expressed as
the number of standard deviations (SDs) above
or below the mean BMD value for a normal
young adult [21]. 
In conformity with WHO definitions, we used a
T-score between -1 and -2.5 for osteopenia, less
than -2.5 for osteoporosis.

Statistical analysis
SPSS statistical package, release 13.0 (SPSS Inc,
Chicago, III) was used for all statistical analy-
ses. Between-group differences were assessed
by the use of Student’s t tests for continuous
variables. The c2 test was used for comparing
categorical variables. Values of less than 0.05
were considered significant

■ RESULTS

Enrolled patients were being treated with an-
tipsychotic drugs (typical or atypical anti-psy-
chotics) for a mean treatment period of 127±118
months. The main psychiatric diagnosis (DSM-
IV criteria) [22] was included in axis I in twelve
patients and in axis II in five patients, six sub-
jects were on methadone treatment. The pa-
tients enrolled were on a stable anti-HIV-thera-
py (mean treatment time of 98±40 months). 
The mean CD4+ T-lymphocyte count was 438 ±
222 cells/µL and 71% had a previous diagnosis

Table 1 - Osteopenia and osteoporosis in HIV patients and in control subjects.

HIV-infected n= 17 Controls n=34 p

Age (years) 48±7 49±3 0.34

Men, % 71 71 1

Body mass index, kg/m2 25.0±5 28±4 0.16

Current cigarette smoking, % 82 47 0.02

Pathological T-score (femoral neck), % 71 9 <0.001

Osteopenia, % 41 9 <0.001

Osteoporosis, % 30 0 <0.001

Values are mean ± SD.



of AIDS. All patients had a plasma HIV-1 RNA
level below the limit of detection of 40
copies/mL. HCV infection was present in
10/17 cases and clinical evidence of lipodystro-
phy in 13/17 cases. Life stile habits were seden-
tary in all the patients.
Selected clinical characteristics and DEXA re-
sults of HIV-infected patients and control sub-
jects are reported in Table 1. The two groups
were comparable on demographic variables in-
cluding age, gender and race.
The results showed that the HIV group had sig-
nificantly higher rates of low T-scores, as com-
pared with the controls (71% vs. 9% p<0.001).
The mean BMD in the 17 HIV patients was sig-
nificantly lower compared with control group
(0,69±0,12 g/cm2 vs. 0,86±0,12 g/cm2, p<0.001).
Furthermore, spontaneous fractures occurred
in some HIV-infected subjects (two femoral,
one vertebral, and one of ribs).

■ DISCUSSION

Osteopenia and osteoporosis have become an
increasing concern in patients with HIV-infec-
tion. We performed a cross-sectional study in
which we compared the BMD in normal con-
trols and in institutionalized HIV-1-infected pa-
tients, who had continuously been exposed for
two years or longer both antiretroviral and an-
tipsychotic drugs.
Our data showed higher prevalence of low
BMD (71%) and osteoporosis (30%) in HIV pa-
tients. Numerous medical and lifestyle factors
that are prevalent among HIV-infected individ-
uals with psychiatric disorders are associated
with low BMD.
In order to minimize the potentially confound-
ing effect of ongoing HIV-1 replication on
BMD, we selected patients to have plasma HIV-
1 RNA levels suppressed to below 40 copies/ml
and in order to eliminate the effect of estrogens
deficiency on bone loss we selected men and
pre-menopausal women. 
Previous studies have given conflicting results,
not clarifying if the loss of bone mass is a direct
consequence of viral infection or of antiretrovi-
ral drugs [1, 23-25].
The abnormalities in bone and mineral metabo-
lism associated with HIV infection may be
caused by direct invasion of osteogenic cells
and bone marrow microenvironment [2];
chronic T-cell activation and persistent activa-
tion of pro-inflammatory cytokines, mainly

TNF-α and interleukin-1; disturbances of calci-
um homeostasis with deficit of 1,25 di-hydrovi-
tamin D, as well the involvement of mitochon-
drial abnormalities related with antiretroviral
therapy, lactic acidemia and lipodystrophy [26-
28]. In patients with intellectual disabilities an-
ti- psychotic drugs and a reduced physical ac-
tivity can significantly contribute to lower
BMD. 
Chronic mental illness may represent a possible
important co-factor neglected in previous stud-
ies assessing BMD in HIV patients. 
We suggest that mental illness and treatment
with anti-psychotic drugs, particularly in a HIV
setting should be considered important poten-
tial risk factors for osteoporosis and sponta-
neous fractures even in men and pre-
menopausal women.
Psychiatric diseases and their treatment could
aggravate the loss in BMD due to HIV infection
and antiretroviral drugs. In cases such as those
mentioned above, as well in HIV patients with
other risk factors associated with osteoporosis,
performance of a bone densitometry would be
recommended also because in this particularly
setting of HIV patients, morbidity associated
with osteoporosis could be greater and man-
agement of any type of fracture could be very
difficult [29]. 
Our study has several limitations, i.e. the influ-
ence of multiple diseases, life stile habits (in-
cluding physical activity) and treatment vari-
ables could not be determined in this prelimi-
nary study (given our small sample size and
cross-sectional design). However we suggest
that fracture risk with the performance of a
bone densitometry should be carefully evaluat-
ed for institutionalized HIV patients with psy-
chiatric co-morbidity both in man and pre-
menopausal women.

Key words: Osteoporosis, osteopenia, HIV, anti-
retroviral therapy, antipsychotic medication,
psychiatric disorders
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L’osteoporosi è una patologia responsabile di una signifi-
cativa morbosità, frequente in soggetti HIV infetti e pre-
sente anche in corso di patologie psichiche. Non è attual-
mente noto se il rischio di osteoporosi e fratture in pazien-
ti HIV positivi possa essere influenzato dalla concomitan-
za di una malattia di tipo psichiatrico.
Abbiamo valutato in uno studio caso controllo 51 sogget-
ti: 17 HIV positivi (maschi o femmine in età fertile segui-
ti presso una struttura residenziale per AIDS) affetti da
patologie psichiche e con una lunga storia di trattamento
sia con antipsicotici che con antiretrovirali e 34 soggetti di

controllo, sani e confrontabili con i malati per età e sesso.
I risultati mostrano che gli HIV positivi presentano un T-
score significativamente più basso rispetto ai controlli
(71% vs 9%). Sulla base di tali risultati ipotizziamo che i
disturbi psichici cronici possono rappresentare un co-fat-
tore nella perdita di densità minerale ossea propria
dell’infezione da HIV e riteniamo che sia consigliabile, in
caso di coesistenza di HIV e malattie psichiche, eseguire
una densitometria minerale ossea, ciò indipendentemente
dalla presenza di altre specifiche condizioni di rischio per
osteoporosi e fratture.

RIASSUNTO

Osteoporosis occurs in HIV-infected patients as
well as in common psychiatric conditions and
causes significant morbidity. There are no pub-
lished studies assessing bone mineral density
(BMD) in institutionalized HIV patients with asso-
ciated psychiatric disorders. We analyzed 51 sub-
jects in a case control study: 17 HIV patients (males
or pre-menopausal females) with psychiatric co-
morbidity and a long-term antipsychotic and anti-
retroviral therapy; and 34 control healthy subjects,

not infected with HIV, matched with patients by
age and sex. The results show that the HIV group
had significantly higher rates of pathological T-
scores, as compared with the controls (71% vs. 9%
p<0.001). 
Chronic mental illness may represent a possible
important co-factor influencing BMD in HIV pa-
tients. We suggest that fracture risk should be care-
fully evaluated for institutionalized HIV patients
with psychiatric co-morbidity.

SUMMARY

■ REFERENCES

[1] Brown T.T., Qaqish R.B. Antiretroviral therapy
and the prevalence of osteopenia and osteoporosis: a
meta-analytic review. AIDS. 20, 2165-2174, 2006.
[2] Mellert W., Kleinshmidt A., Schmidt J., et al. In-
fection of human fibroblasts and osteoblast-like cells
with HIV-1. AIDS. 4, 527-535, 1990.
[3] Madeddu G., Spanu A., Solinas P., et al. Bone
mass loss and vitamin D metabolism impairment in
HIV patients receiving highly active antiretroviral
therapy. Q. J. Nucl. Med. Mol. Imaging 48, 39-48, 2004.
[4] Vescini F., Borderi M., Buffa A., et al. Bone mass in
HIV-infected patients: focus on the role of therapy and
sex. J. Acquir. Immune Defic.Syndr. 33, 405-407, 2003.
[5] Gold J., Pocock N., Li Y. Bone mineral density ab-
normalities in patients with HIV infection. J. Acquir.
Immune Defic. Syndr. 30, 131-132, 2002.
[6] Tomazic J., Ul K., Volcanšek G., Gorenšek S., et al.
Prevalence and risk factors for osteopenia/osteo -
porosis in an-HIV infected male population. Wien
Klin. Wochenschr. 119, 639-646, 2007.
[7] Michelson D., Stratakis C., Hill L., et al. Bone min-
eral density in women with depression. N. Engl. J.
Med. 335, 1176-1181, 1996.

[8] Hummer M., Malik P., Gasser R.W., et al. Osteo-
porosis in patients with schizophrenia. Am. J. Psychi-
atry. 162 ,162-167, 2005.
[9] Meaney A.M., Smith S., Howes O.D. et al. Effects
of long-term prolactin-raising antipsychotic medica-
tion on bone mineral density in patients with schizo-
phrenia. Br. J. Psychiatry. 184, 503-508, 2004.
[10] Prior J., Burdge D., Maan E., et al. Fragility frac-
tures and bone mineral density in a HIV-positive
women: a case-control population based study. Os-
teoporos, Int, 18, 1345-1353, 2007.
[11] Pence B.W., Miller W.C., Whetten K., Eron J.J.,
Gaynes B.N. Prevalence of DSM-IV-defined mood,
anxiety, and substance use disorders in an HIV clin-
ic in the Southeastern United States. J. Acquir. Im-
mune Defic. Syndr. 42, 298-306, 2006.
[12] Bing EG, Burnam MA, Longshore D et al. Psy-
chiatric disorders and drug use among human im-
munodeficiency virus-infected adults in the United
States. Arch Gen Psychiatry. 58: 721-728, 2001.
[13] Thompson A., Silverman B., Dzeng L., Treisman
G. Psychotropic medications and HIV. Clin. Infect.
Dis. 42, 1305-1310, 2006.
[14] De Socio G.V. Schizophrenia, drug therapy, and
monitoring. N. Engl. J. Med. 350, 415-416, 2004.



[15] Bilici M., Cakirbay H., Guler M., Tosun M., Ul-
gen M., Tan U. Classical and atypical neuroleptics,
and bone mineral density, in patients with schizo-
phrenia. Int. J. Neurosci. 112, 817-828, 2002.
[16] Naidoo U., Goff D.C., Klibanski A. Hyperpro-
lactinemia and bone mineral density: the potential
impact of antipsychotic agents. Psychoneuroen-
docrinology. 28, 97-108, 2003
[17] Pouwels S., de Vries F., Egberts A.C., Leufkens
H.G.M., van Staa T.P. Use of Antipsychotic and risk
of hip/femur fractures: a population based case-con-
trol study. Calcif. Tissue Int. 80 (Suppl 1), P489-M,
s168, 2007.
[18] De Socio G.V., Fanelli L., Longo A., Stagni G.
Adherence to antiretroviral therapy in HIV patients
with psychiatric comorbidity. J. Acquir. Immune Def-
ic. Syndr. 36, 1109-1110, 2004.
[19] Genant H.K., Gramp S., Johnston C.C. Jr, et al.
Universal standardization for dual x-ray absorp-
tiometry: Patient and phantom cross-calibration re-
sult. J. Bone Miner. Res. 9,1503-1514, 1994
[20] Introduction to understand bone densitometry.
The International Society for Clinical Densitometry.
Available on http://www.iscd.org. On Line from
November 2006.
[21] American Psychiatric Association. Diagnostic and
Statistical Manual of Mental Disorders, 4th ed. Wash-
ington DC.: American Psychiatric Association, 1994.

[22] World Health Organization. Assessment of frac-
ture risk and its application to screening for post-
menopausal osteoporosis: report of a WHO Study Group.
Geneva: World Health Organization 1994.
[23] Knobel H, Guelar A, Valdecillo G, Nogues X,
Diez A. Osteopenia in HIV-infected patients: Is it the
disease or is it treatment? AIDS. 15: 807-808, 2001.
[24] Landonio S., Quirino T., Bonfanti P., et al. Os-
teopenia and osteoporosis in HIV+ patients, untreat-
ed or receiving HAART. Biomed. Pharmacother. 58,
505-508, 2004.
[25] Bruera D., Luna N., David D.O., Bergoglio L.M.,
Zamudio J. Decreased bone mineral density in HIV-
infected patients is independent of antiretroviral
therapy. AIDS 17, 1917-1923, 2003.
[26] Thomas J., Doherty S.M. HIV Infection-A Risk
Factor for Osteoporosis. J. Acquir. Immune Defic. Syn-
dr. 33, 281-291, 2003.
[27] Dolan S.E., Huang J.S., Killilea K.M. et al. Re-
duced bone density in HIV-infected women. AIDS
18, 475-483, 2004.
[28] Seminari E., Castagna A., Soldatini A., et al. Os-
teoprotegerin and bone turnover markers in heavily
pretreated HIV-infected patients. HIV Med. 6, 145-
150, 2005.
[29] Schrager S., Kloss C., Ju A.W. Prevalence of frac-
tures in women with intellectual disabilities: a chart
review. J. Intellect. Disabil. Res. 51, 253-259, 2007.

90
2008



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Europe ISO Coated FOGRA27)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.03333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.03333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (Custom)
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ITA ([Basato su 'JONA STAMPA'] )
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks true
      /BleedOffset [
        14.173230
        14.173230
        14.173230
        14.173230
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([Alta risoluzione])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 14.173230
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


