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Abstract. Presently accepted guidelines related to serum to-
tal cholesterol (CH) deal only with elevated levels. A desirable
value is considered less than 5.2 mmol/L, marginal to elevated
cardiovascular disease (CVD) risk is at 5.2 to 6.2 mmol/L; high
risk is at CH above 6.2 mmol/L. This policy ignores findings
where very low CH is associated with increased general
mortality. Consequently, CH values lower than 4.2 mmol/L
should represent an increased risk of general mortality. Fig.
3, Ref. 8, Online full text (Free PDF), www.cardiology.sk
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Abstrakt. V sticasnosti sa pouziva schéma na urcenie rizika kardio-
vaskuldarneho ochorenia, podla ktorej je idedlna hladina celkového
cholesterolu pod 5,2 mmol/L, medznd az rizikova je oblast 5,2 - 6,2
mmol/L a vysoko rizikové su hladiny CH nad 6,2 mmol/L. Tato sché-
ma nerespektuje skutocnost, ze velmi nizke hladiny cholesterolu
zvy3uju celkov mortalitu. Navrhujeme, aby sa za idedlne povazovali
hodnoty od 5,2 po 4,2 mmol/L a hodnoty pod 4,2 mmol/L by sa
povazovali vzhladom na celkovd mortalitu za rizikové. Obr. 3, Lit.
8, Online full text (Free PDF), www.cardiology.sk
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Throughout the 19% until the mid 20" centuries there was
an epidemic rise in CVD mortality in the United States (up
to 800/100,000). Despite a continuing decline, in 2004 450,000
people still died of CVD in the US. More than 13 million North
Americans are yearly diagnosed with coronary heart disease.
The annual medical cost of CVD exceeds 150 billion USD.

Over the years it has been firmly documented that elevated
CH (especially the low density lipoprotein LDL) is associated
with risk of CVD. In response, preventive measures have been
widely and indiscriminately introduced, including strict lowering
of food cholesterol intake and a widespread use of lipid lowering
medications . Expert consensus in 2001 (1) proposed guidelines
for an ideal CH to be less than 5.2 mmol/L (less than 200 mg%),
marginal risk for CVD at 5.2 - 6.2 mmol/L (200 - 239 mg%)
and high CVD risk at CH over 6.2 mmol/L (over 240 mg%). In
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Od zaciatku 19. storocia az po rok 1950 narastal pocet
chor6b srdca v USA az po tiroven 800 umrti na 100 000. Potom
zacala kardiovaskuldrna mortalita klesat. Napriek tomu v roku
2004 zapricinili choroby srdca v USA 450 000 umrti, viac ako
13 miliénov Tudi trpelo na koronarne srdcové ochorenie a cena
liecby prevysovala 150 miliard dolarov ro¢ne. Zistenie, Ze jednou
z hlavnych pri¢in korondrneho ochorenia st vysoké hladiny cho-
lesterolu (CH), presnejsie nizkodenzitného lipoproteinu (LDL),
viedlo k prudkému, az k histerickému odmietaniu cholesterolu
v potrave a k boju proti vysokym hladindam CH v krvi. V roku
2001 Kklasifikoval panel odbornikov (1) schému, podla ktorej je
idedlna hladina cholesterolu pod 5,2 mmol/L (pod 200 mg%),
medznd az rizikova je oblast 5,2 — 6,2 mmol/L (200 - 239 mg%)
a vysoko rizikové st hladiny CH nad 6,2 mmol/L (nad 240
mg%). Tato schému prevzala aj vacsina eurdpskych institcii.
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Mortality of 350,997 men aged 35-57
dependence on cholesterol level
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Figure 1 Mortality from all causes and cholesterol level. Accor-

ding to Multiple Risk Factor Intervention trial (2).
Obrdzok 1 Zavislost timrtnosti zo vsetkych pricin od hladiny cholesterolu. Podla
Multiple Risk Factor Intervention trial (2).

retrospect, it is surprising that these guidelines did not consider
the previously-reported higher general mortality (that includes
CVD mortality) at a CH level below normal.

The Multiple Risk Factor Intervention trial (MRFIT) in
the 1980s recruited more than 350,000 men aged 35 - 57
who were followed for CVD risk and CH (2). This project
confirmed correlation of CVD risk with the increase in CH.
However, there was a surprising finding of increased general
mortality in cohorts with abnormally low CH (Figure 1).
Mortality was higher when CH was below 4.2 mmol/L. In
CH lower than 3.6 mmol/L general mortality exceeded the
mortality when CH was elevated to 7 mmol/L and higher. This
and additional studies indicate the need to warn the medical
community to pay attention not only to elevated CH but also
to be aware of health risk at abnormally low CH.

Another report (3) followed mortality in patients aged over
65 in relation to CH. Mortality was inversely related to CH. As
in the other study (2), the general mortality at lower CH was
excessive when CH was below 4.2 mmol/L (Figure 2). A Fin-
nish study (4) documented higher general mortality in subjects
with CH less than 5 mmol/L when these were compared with
individuals having CH more than 6 mmol/L. Similar findings
were reported in an aged Honolulu population (5). In another
study, diabetics type 2 who had LDL-C below 2.8 mmol/L
had a higher risk of malignancy (6). The association persisted
when patients who were followed for less than 2.5 years were
excluded. Such proof runs contrary to previous criticism that
the association between low CH and cancer is the result of
inclusion of patients with missed cancer diagnosis.

Remarkable also are the results on general mortality in
relation to serum CH in patients presribed statins. Indivi-
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Prekvapuje, Ze tvorcovia tychto noriem nebrali do uvahy stadie,
ktoré tito normu popieraji najmd vzhladom na Gmrtnost pre
véetky priciny, ¢o je vyznamnejsi ukazatel ako kardiovaskularna
mortalita.

The Multiple Risk Factor Intervention trial (MRFIT) reali-
zovany v 80-tych rokoch sledoval vyse 350 000 muzov vo veku
35 - 57 pocas 10 rokov na kardiovaskularne rizikové faktory,
vratane hladiny celkového CH v krvi (2). Stidia dokazala, ze
kardiovaskularne prihody skutocne stupaju so zvy$ovanim
hladiny CH, ale stucasne zistila prekvapivy narast v celkovej
umrtnosti pri nizkych hladindch CH (obrazok 1). Vzhladom
na celkovi umrtnost boli optimalne hladiny CH v rozsahu
4,2 - 5,6 mmol/L, ale pod 4,2 mmol/L zacala timrtnost stipat
a pri hladine pod 3,6 mmol/L bola podstatne vy$sia ako pri
rizikovych hladindch CH okolo 7 mmol/L. To znamend, Ze
odporucanie idealnych hladin CH pod 5,2 mmol/L je chybné,
pretoze nestanovuje hranicu pre velmi nizke hladiny CH, pri
ktorych zacina celkova umrtnost stupat. Cieom tejto $tudie
je stanovit hranicu nebezpecne nizkych hladin CH.

U takmer 7 000 hospitalizovanych pacientov vo veku nad
65 rokov sa sledovala zavislost ich tmrtia od hladiny CH
pocas 20 rokov (3). Ukazalo sa, Ze ich mortalita bola inverzne
zavisld od hladiny CH. Podobne ako v predchadzajtcej studii
bola celkova imrtnost mimoriadne vysoka pri hladine pod
4,2 mmol/L (obrazok 2).

Sestroéné sledovanie fudi nad 70 rokov vo Finsku ukdzalo, Ze
osoby s hladinou CH pod 5 mmol/L mali vyssie riziko imrtia
ako osoby s hladinou CH nad 6 mmol/L (4). Podobné vysledky
sa ziskali u starSich osob v Honolulu (5). U diabetikov 2. typu
hladiny LDL cholesterolu pod 2,80 mmol/L boli spojené so zvyse-
nym rizikom rakoviny (6). Tento vztah pretrvaval aj po vyluceni
pacientov sledovanych menej ako 2,5 roka. To vylucuje obvyklé
starsie namietky, ze vztah nizky CH a kancerogenéza vyplyva so
zaradenim pacientov s nediagnostikovanou rakovinou.

Pozoruhodné vysledky sa ziskali pri sledovani vplyvu
statinov na celkovii imrtnost pri ré6znych hladinach CH. Pri
sledovani umrtnosti pacientov lie¢enych $est rokov simvasta-
tinom (7) sa ukazalo, Ze celkova umrtnost pri hladinach CH
pod 4,1 mmol/L bola vyssia ako pri hladindch CH nad 7,2
mmol/L (obrazok 3).

Pri nizkych hladinach CH je nepriaznivo ovplyvneny cely
imunitny systém. Nizke hladiny CH narusuju jeho efektivitu,
pretoze CH je potrebny pre normalnu funkciu makrofigov
a lymfocytov (8). Pri porovnani skupiny muzov s priemernymi
hladinami celkového CH 3,9 mmol/L so skupinou s hladi-
nami 6,8 mmol/L sa ukazalo, Ze skupina s nizkym CH mala
menej cirkulujucich lymfocytov a menej T-buniek. T-bunky
likviduji nddorové bunky a pri ich nizkych hladinach je riziko
kancerogenézy zvysené.

Cholesterol znizujlce statiny su v sucasnosti najviac
predpisované lieky na celom svete. V roku 2011 asi 21 mi-
liénov pacientov v USA uzivalo statiny. Je zrejmé, ze volba
kandidatov na terapiu statinmi musi byt premyslena.



duals using simvastatin for six years (7) had higher general
mortality at CH less than 4.1 mmol/L than those with CH
over 7.2 mmol/L (Figure 3).

We can only speculate on the clinical significance of
these findings. The metabolism of CH is a variable not solely
related to atherogenesis. General mortality has wider all- in-
clusive health implications in addition to CVD. In the general
mortality the CVD mortality is only an epiphenomenon to
complications of atherosclerosis. Population studies reporting
higher mortality at low CH did not include potential confo-
unding variables contributing to general mortality, body mass
index, smoking, chronic infection, overall immune integrity
and other specific, non CVD related, health disorders.

This review warns of oversimplification. CH is a natural
metabolite essential for biological integrity. Together with
other lipids it preserves normal cellular function, especially
of macrophages and lymphocytes (8). An abnormally low
body pool of CH may compromise the immune system (or
vice versa). Males with CH 3.9 mmol/L had fewer circulating
lymphocytes than subjects with CH 6.8 mmol/L. It is possible
that with decreased function of T-lymphocytes there may be
impaired resistance to cancerogenesis.

This warning call is not to be considered a battlecry against
management of disorders related to abnormally high CH. Past
evidence and the benefit of management of hyperlipoprotei-
nemia have been established beyond doubt. A wise clinician
always weighs the benefit of rational therapy against the risk of
overtreatment. Cholesterol is not a foreign substance that has
to be scrupulously eliminated. When prescribing lipid-lowering
medications the physician has to carefully adjust the intensity
of therapy to the extent of abnormality of the lipid profile.

Cholesterol-lowering statins are among the most widely
presribed drugs in the world. In 2011 nearly 21 million patients
in the United States were prescribed statins. Whether the ex-
tent of statin administration is too high or still inadequate has
been contested for years. Nevertheless it is becoming obvious
that the selection of candidates for CH lowering therapy has
to be performed judiciously.
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Figure 2 Total mortality of old people followed over 20 years.
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