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Introduction

ORIC’s |astiaudit report 5 cases Concerming a
tetalichelesterel (HC)of < 140 mag/dli (8.6
mmol/l)

m 4/ 570C less than 445 mag/al(2:9
mmol/l)

Climea 2008 meeting; s Low Choelesterol
Ganoereus?=

Otherstudiestlinking hypocholesterelemia
WITHImany/. diSEases.

* Bruce M. T Rowat— Climea annuall meeting — May: 2008/~ Meontreal

Definition

=~ IHyPOCHOIESIENGIEMIE Can e dETINEDas
plasma chelestereliconcentrations Iess than
(B4 mmol/i)z

+ IHypechoelesierelemiais defined as total
cliolesierel less than (3d
mmol/i)Z=

» Ultrerlew levelfisiessitinan (2286
mmoi/l)

= Williams Textbeok of Endocrinelegy tenth edition| 1167
** \Vlerck Manual online edition-sec12/chapi59




\/ariation

= Plasmalipidilevels varny among|individuals
ofi dififerent pepulationfewing tergeneuc and
dietai/ iaciors

+ INUMereus studies? ofi total serum
choelestereliinbAsians (Japanese, ChInese,
Idians; iKerean)haverdemonstrated e uwer
levelithan fiernen=Asians.

> ihenmeani plasma iCx# e Westermn men s
240nmo/diFWhEre2s oI Japanese menitis
165/ma/al

*Genetic disorders of the Indian subcontinent by Dhavendra kumar
*Miller et al (1984 & 1988)

*Beckeles et al (1986)

*Mckeigue et al (1985 & 1991)

**Williams Textbook of Endocrinology 10% edition 1167

Eticlogy

Possible causes of low: cholesterol
7 Prman/ causes

2, SEcondany causes (Y far more conmmon)

Merck Manual enline edition-secl2/chapl59




Primany hypoecholesterolemia

n Autosomal dominant

m VIUtatieniin the gene codinolior ape B
metaielism

m [Heterezygoetes ane ustally/ asymplomatic
NC<120mo/dl (S mmael/l)

m Homozygoetes: 1C <80 ma/ali(2. L mmol/l);
presentwithifat malalnserpiens Peor
PrOENOSIS

Merck Manual online edition-sec12/chapl59

Primary: hypocholesterolemia, cont

Autosomall recessive,

[Deficiency/ el microsemal taolyCerde transier
PreLeInIgene;

[Detected miniancy, fallurerto thrve,

1€ 1sitypically < 45 ma/dl, Peor prognosis
Venyrane

AUtesemalfrecessive

[Deficient ape BiSecretion firem! enterocy/ies

Chylemicroen synthesisialsent

Eanlure e thrive, neurelegical diserders

Merck Manuallenline edition-secl2/chapis9




Secondary hypocholesterelemia

» Vialignancy
+ [Depression
Zoliralmeaand Vielent-deaii

% |CIVer diSeases|(endistager ciriosis, deati
WIthInEZ2 y/ears)

% [DIgestive malnutritien

% Eever Infection; AlDS; Jiuberculosis

2 ammeteny disease and chrenicanemia
(SCD)
+ IHypotnyrerdism

Revue de Medecine Interne 1998, 19(3):180-4

Low cholesterol and Cancer




8l Inverse association between TC &
Cancer & All-cause mojtality.
» 1€ studiediin relatien e mertality/ fiiemcancer
% Stvey ol 3091 (imaler51%) healthy Dute;
» VIean age: (male 58y female: Sy
+ Eollow-up: 26 years (0-15V/ & 16-261Y)
» Participants divided imterquiniies acconding o
TC levels.

+ Vlortality rates calculated by categores; of:
chol. level over 5-y periods

AlbertineJ et al. Am J Epidemioll 1993; 137: 966-76

Mean TC characteristics
TC (mg/dl) Q1 Q2-0Q4
VIen <212 216-290

\Women <224 228-321

AlbertineJ et al. Am J Epidemioll 1993; 137: 966-76



Baseline characteristics off total pep
andisubjectsiwherdied ol Cancer: or
CHD

Characteristics Total Gancey CHD
poepulatien deatis deaths

‘Men . N=1452  N=254 N=219
 MeanTC  259mg/dll 250/mgfdl 267 mo/dil
‘Women. N=1465 N=144 N=094
~ MeanTC  274mo/dll 278 mafdl 204 mo/dil

Albertine Jet al. AmiJ Epidemiol 19985 137: 966-76

RR for cancer moxtality — shoert term

3-15years oi follow-up

IVierality, Adjusted RR fier-age, BMI
& simoeking

Ql Q2 Q3 Q4 @5
Cancer (men) 21t Sy M Xl
Cancer(Wwemen) OFe 8 20.7500.8
Gastiontestinal ca (1men) ST FE 3
Gastieintestinalica (Woemen) 2N~ G (079
[CUNRg cancer v MEEL P E2r AT

AlbertineJ et al. Am J Epidemioll 1993; 137: 966-76




RRfor cancer mortality — long tenm

16=28years el fiollow-up

Mertality, Adjusted RR fierrage, BMI
& smoeking

Q1 Q2 Q3 Q4 Q5

Cancer(men) 0.8 0.8 0.9 1.0 Ref
Cancer (Women) ORI a2 1.4

Gastrointestinalica (men) 0.9 14 0.8 - Hef
Gastreintestinalica (Wemen) OF2F~ 15 (0,9

[“Ung|cancer Va2 K0 P RPN R E];

Albertine Jet al. AmiJ Epidemiol 19985 137: 966-76

RR fior all-cause’ & CHHD mortality,
Shont term

3-15yearsioifollow-up

IViertality, Adjusted RR iorage;, BIMI &
simoking

QL Q2 Q3 Q4 Q5

All=cause mortelity (men) {e7s =00 Sl O & 1l
All=cause mortaliny (Wemen) oA Y AW 107 5
CHID mortality (men) T6& T 16V eAA a5
CHID mortality (Woemen) QRS P18y #1088 720

AlbertineJ et al. Am J Epidemioll 1993; 137: 966-76




RR! for all-cause & CHD: mortality.
long| term

16=28lyears eifieliow-up

IViortality, Adjusted RRIfor age; BV
& smeking

QL Q2 Q3 Q4 Q5

All-cause: mortality (men) 1116 LN Bt 5 v (Bt T8 S 7/
All-cause mortality (Women) OFS NSl A7 113
CHD mortality (men) i1 (et 150 Bl
CHD mortaliy/ (Women) =5t B 1 2 ANE 296

Albertine Jet al. AmiJ Epidemiol 19985 137: 966-76

All-cause Vertality’ Ratio

Follow-up MR *
Men Women Combined

8~1dy 352% 416% 369%

16 -28y 213% 335% 246%

*Netherlands, life tables 1980

Adapted from Albertine J et all. AmiJ Epidemiol 1998; 137 966-76



Conclusions

% AnlInNVerse asseciation between 1€ andl cancer
moertality\Was elsernved m imen during the first
15 years el felley-ue; PErSISIEnce WHER the
frstiSy o EU ane'excluded

+ (CaNCer: asseciation mainly: by oastrointesimnal
CANGEYS; I WOMENn, Mo ConsIstent asseciaton
ElSEVEd; may/ e explaimed oy e honmenal or
metanelic mechznsm,

» All=cause:mortality: aninVverseasseciaton
Was 0lSEVed With' a Varatien heEtWeen men &

WOIMENn _ il
AlbertineJ et al. Am J Epidemioll 1993; 137: 966-76

l_ow/ serum chiolesterol & mortality

» Priespectivestudy o 5841 men,

% AQE: 45101681 fellow:up: 161Vears

+ NG prier histeny off CHID;, stroke; Cancer or
gastreitestinal disease

%10 InVestigate the asseciation of 1iC change
Withmortality,

» IC examined atbaseline andl 6y later

Iribarren € et al. Circulation 1995;92:2396-2403




BB aseline characteristics for TC levels

Low  Middle High
TC level (mg/dl) <180  181-239 > 240

Groups by TC levels
Stable High-high ~ Middle-middle  Low-low

Declining High-middle High-low Middle-low
Rising Low-middle Low-high Middle-high

Iribarren C et al. Circulation 1995;92:2396-2403

RIR assoclated with a decline in T C

Cause ofi death 16y Excluding  TC change
FU first 51y
Age-adjusted RR
Stomach ca 1.20 157
RRectal ca 1,14 1.16
HematopoeIetic ca 1.0 1.28
Prostate ca 1.38 148
Esephagealica 1.88 1.96
Nenmalignant livertdisease 1.56 1,59
CHD 0198 0:95
Hemornfiagic stroke 1.02 1.12
All-causes 1.07 1.07

Inibarren C et al. Circulation 1995;92:2396-2403




RR o mortality by i€ change

Pattern of cholesterelichange  Cardiovascular: Cancer: Tiotal
(NI= 385) (NI=557) (N = 1370)
RRiadjusted fierage; BIVIIE, BR; alcehol; smoeking
Stahle
LLow=low, 0179 1.18 1.07
Miiddle-midadle REf; REf RET
High-high 1,39 0197 1.15
Declining
High-middle 1,20 1,49 1.16
Viidale-low, 0181 1.37 1.30
High-1ow, 1,86 2109 1.76
Rising
Cow-middle 1.02 104 1.16
Middle-high 103 0:80 0,92
Low-high 4.57 0.67 177
Iribarren C et all Circulation 1995;92:2396-2403

DPTIMUM

Conclusions

+ Ealling 11C level wasiaccompanied by an Increased
risk olrdeathiby cancers; and all-causemortality

+ By contrast, noiincrease in all-cause mortality/ risk
with e lew stahle '€

Iribarren € et al. Circulation 1995;92:2396-2403




|_owest TC level & mortality

» Study iniKoerea o evaluate the relation
PEWWEEN |eWESt cholestereltleveland
mortality.

2 482 A2 IKerean ol leywed for 7. V/ears
» AQE: 30-65'Y (mean: 401y)

% Age-adjusted mortality/ rates andirelatve risks
101 CANCEN, stioke; Violent causes and all-cause
moeralinywere calculaied:

Yun-Mi Song et al. Ami J Epidemiol 2000; 151: 739-47

@l | ovvest TC level & mortality (Cont)

Multivariate adjusted® RR for mortality,
*age, BP, BMIJ, smoking, alcohol, exercise
Tiotal cholesterol level inima/dl
< 135 135-164 165-185

All=cause 1.30 1l REf|
Cancer 142 1.16 REef
Stroke 142 1.07 REf|
CHD 447 0198 REf
\iolent cause 1.04 1.07 REefi

INGn
candiovascular

NG cancer

Non violent
causes

Yun-Mi Song et al. Ami J Epidemiol 2000; 151: 739-47




Conclusions

» |_ewichoelesterol | evelwas asseceiatedwiih
Increasedirsk efftetal mortality, even antes
excluding the first 5 years o EU

> IVierality e lIverandicolonl Cancerweas
SIgnricantly asseciated Wit a Ve ew
cholesterellevel

% AWeak relation was fiound with mortaliity due
to vielent causes and cholesterol level

Yun-Mi Song|et all. AmiJ Epidemiol 20005 151: 739-47

Association ofi lew: cholesterol &
cancer mortality not for young

» EVallatinoftnerassecianoen Between low hleod
cholesterol and rare evalliated cancer: sites

2 2974 mMER
» Study mrSwitzerland
= Eollow-up: Ly years (1Lo73:1990)

Monika Eichholzer et al. AmiJ Clin Nutr 20005 71: 569-74




[_ow choelesterol & cancer mortality
not fox young (cont)

Cancer site TC/ Age RR, all cases RR, 2-y fu excluded
Lung Low TC/age > 60 1.99 1.91

Low TC/age < 60 0.54 0.56
Prostate Low TC/age > 60 T.41 6.41

Low TC/age < 60 0.28 0.28
Stomach Low TC 1.70 151
Colon Low TC/age > 60 4.07 3.49

Low TC/age < 60 0.90 0.91
All cancers Low TC/age > 60 2.08 1.85

Low TC/age < 60 0.86 0.90

Monika Eichholzer et al. Am J Clin Nutr 2000; 71: 569-74

Conclusion

» Anincreasenntotalicancermortality for
ages > 60V anilung, prestate; and colon:

= IS Increase Was not ensenvedin stomach
Cancer:

% 25y EU excluded; IUng cancer mortality,
remain unehanged

Monika Eichholzer et al. AmiJ Clin Nutr 20005 71: 569-74




\What cause off moxtality can we
priedict by cholesternoll secreening?

» |LOWIIC ias Deentreported o) rarse the
mortality

+ 92161 sUJects (44%male)

% Study iniJapan

» Vialeimean age: 5. y// female meaniage : 451y
» Eollevw:up (imean): 13hyears

Okamura T et al. Journal off Internal Medicing 20035 2535 169-180

i RR for major causes of deatn
: according to I'C level

Adjusted™* Relative Risk

*Age, albumin, BMI, hypertension, diabetes, smoking, alcohol

TC level Caneer INFCN/ NFeancert AllFcause
Mg/l moxtalitys  mortality; accidents; mortality

suicide (l'excl 5y)
Viale
<160 31.% 1.11 1.56 Qe Al
610)520)0) 691% REf Ref REf
Female
<160 29% 1,42 151 1.44-/4.34
160-200 74:% RET RREf REf|
Combined
< 160 28 % 1.22 1.49 1.25 /1.16
160-200 72.% Ref Ref Ref

Okamura T et'al. Journal of Internal Medicine 2003; 253: 169-180




Low cholesterol and Psychiatric
disorders

MPlasma lipidilevels and Psychologic
CharaGteristics In men

2 IS 1w IiC levellpredictive el vielent deaths
(Suicides; emicIdes; and acelidents)?

LoV EVel eIiC ehSerEd among ncarceraied
MEN, PriseRErs Withrantisecial persenality,
disorder; adelescents With aggressive Conduct
disorder andieldermenwithidepressien

» SA90IVelerans aged Si-4'5 y/ears, W Served
therUS army inp\Vietnam between 1965 and

1971 wererexamined
David Freedman et al. Am J Epidemioll 1995; 144 5017-17




L_1pid levels according to various
PErsenality traits

Total cholesterol mg/dl
Number Mean

Overall 3490 21EE:

Obsessive-compulsive disorder 42 206

Antisocial personality disorder 325 207
Schizophrenia 22 205

David Freedman et al. Am J Epidemioll 1995; 141: 507-17

Total serumichoelesterol & Suicidality.
In Anorexia nervesa (AN)

% Serum cholesterel and nutrtionalistatus Were

evaluated 1n anerexia nenvesa Panents
A Eemale; mean age: 24y

» VIean cholesterollevel: 170muo/aiN(ianoe 69-
312)

» SUICICE andl eter psychiatic diserders were
siudied

Angela Favaro et al. Psychosematic medicine 2004, 66; 548-552




Tjotal serumichoelesterol & Suicidality,

Variable # of cases Mean TC
(mg/dl)

All cases 170
Attempted suicide 150

Self-injurious behavior 146
Suicidal ideation 158

Angela Favaro etiall. Psychosomatic:medicine 2004, 66; 548:-552

TC level & Suicidality i AN -
Conclusions

Results shiould ke regarded withrcaution
PECAUSE Of the limitatens ol the stiidy/:

m SOme off the variables consideredwere
selfrreporied

m e samplersize wassmall

Angela Favaro et al. Psychosematic medicine 2004, 66; 548-552




_ow: serumi cholesteroll and short term
moertality

SWedIsti study terdeterminewhetherriotal
serium cholesteneliconcentration predicts
moertality fireminjures (Imeter Vehicle
ACCIGENLS; acelidentalpoIsening; aceidental
Talls)rand suicide

> 266931 MEN and 27692 Women

» Ager 45-74: EoellowEup: 201years
Quariiles oy '€ concentraiien Were
Getermined for each Shy/ears

Gunnar Lindberg et al. BIVIJ 1992; 305:277-2179

Totall Cholesterol distribution

Cholesterol distribution Mean cholesterol
(Quarter) concentration

Men
First 205 mg/dl
Second 235 mg/dl
Third 260 mg/dl
Fourth 294 mg/dI

First 208 mg/dl
Second 243 mg/dl
Third 266 mg/dl

Fourth 305 mg/dl
Gunnar Lindberg et al. BMJ 1992; 305:277-2179




M  RR for deaths firami injuries by 11C
£ distribution and follow-up

Cholesterol distribution RR/ RR/ RR/
(Quarter) 0-6y 7-13y 14-20y
Men
First 20705, 110 0.83
Second 2.06 1.10 0.74
Third 1.79 1.11 0.82
Fourth Ref Ref Ref
Women

First 0.94 1.14 1.07
Second 0.70 2.02 0:51
Third 0.62 1.66 0.57
Fourth Ref Ref Ref

Gunnar Lindberg et al. BMJ 1992; 305:277-2179

M RR for deaths from suicide by TC

£ distribution and! follow-up

Cholesterol distribution RR/ RR/ RR/
(Quarter) 0-6y 7-13y 14-20y

Men on cancer register included

First 4.22 1.65 0.66

Second 2.39 1.30 0.66

Third 1.99 1.20 0.78

Fourth Ref Ref Ref
Men on cancer register excluded

First 4.10 1955 0.75

Second 2.21 0.97 0:75

Third 2.01 0.98 0.83

Fourth Ref Ref Ref

Gunnar Lindberg et al. BIMJ 19925 305: 27 7-2179




Low cholesterol and Stroke

Intra cerebrall hemorrhage in young
and risk-fiaclors

+ Study i viexice off 200 patients (58% men);
[MEanEgerZray.

» Eolleow-upiirem: 1986/ 10,1907

» VIGSTHrEqUEnt Sk TaClors

1 ljohacCOUSE: 206

2 IHypeicholesierelemia < 160nmo/dl: 85%
g Hypertension (14%)

2. Alcoholfuse (10%)

Jose LLuis Ruiz-sandoval et al. Stroke 1999; 30; 53/7-541




ICHl In young and risk factors -

conclusions
% W0 off the mest commoen sk factors Included
ype chelesterelemia and hypErension

2 lncreased neidence el CHWas assoeciaied
With hype) chielesterelibutthe mechanism
underying thisiielatienshipis Unclear

2| patientsniwhemichiol esterel WasHmeasured;
therenwere evidence efilow iiC |evell

> AIISHNCING WaS Commoninpatients aged <
201/, InWhemI Nyperension s UNcemmon

José LLuis Ruiz-sandovall et al. Stroke 1999;: 30: 537-541

Summary - Cancer

RR, 15y RR,28y RREXc.5y

2.1 0.8
Gastrointestinal 4.2 0.6
Lung 1.5 0.8
Stomach 1.20
Rectal 1.14
Hematopoietic 1.40
Prostate 1.38
Esophagus 1.88




Summary — All other causes

RR,6y RR,15y RR,28y Excl.5y
RN CAlSEAT SR s - 8 2 1 B0 el O 1L
Violent death 1.10 0.83
Suicide + Cancer 1.65 0.66
Suicide - Cancer o 0.75

Conclusions

WWhenirating a hypoecholesterelemias
REMEMIErRLhal

m  Contreversy: still persists

m Otherethnicioreupieavematurally,
eccung lew: Cholesterol (Japanese;
Indian; Kerean, Chinese)

Jlakenniconsideration: anlunexplaimed
WEIGht 1ess, faligue; etherbleod
chemistriy/ abnormalities; e low albumin

\What about the nen statinfindividual™s
low chelesterol?




Conclusions 2

Rattern eiflow Choll IS Impertant:
m ISsilew i€ stable, or not?

A U-shaped relatienship s seen With
cliolesterel concentiations: Corenan/ Vs,
cancers, liverdiseasesiandiali=cause
moertality

Any explanationaeuthe aiffierence
PEWEEnImales andiemales?

Conclusions 3

Cancer mortality 1s increased wWithlew
chiolesterel (mestly/ fer oasuieintestinaly
lIverrandiunofcancer)

Low T'C and anoréexia nenvesa: results
Werenort conclusive

oy cholestereliincrease deathrfrom
INJUrEs and suIcIde for meninot for
WOMEN?

[Cew chielesterollisia sk factoforstioke
Inyeung; low: I'C and hypertension Is
specially ahad combination nyeung




Tihank you!

Questions 7




