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Suhrn

NajudinnejSim osteoformaénym prostriedkom, ktory mame v su-
¢asnosti k dispozicii pre lieCbu osteoporozy osového skeletu, je fluo-
rid.

Priliecbe osteoporozy a pouzivaji rozli¢né soli.V sucasnosti sa upred-
nostiiuje monofluorofosfat, pretoze ma vybornu znasanlivost, spolah-
livi biodostupnost a je kompatibilny s kalciovymi doplnkami. Nedav-
na §tvorrofna $tidia kombindcie monofluorofosfatu a kalcia u Zien
s postmenopauzalnou osteoporéozou potvrdila osteoformacné Gcinky
na lumbalnu chrbticu a proximalny femur a vyznamné zniZenie mnoz-
stva zlomenin stavcov v porovnani s kontrolnou skupinou, ktora do-
stavala len kalciové doplnky.

V minulosti sa osteoporéza muzov podceiiovala, ale nepochybne je to
choroba s rasticim medicinskym a socialnym vyznamom. V §tadii
muZov s vyraznou osteopéniou, a preto vystavenym vysokému riziku
osteoporotickych zlomenin bola kombinacia monofluorofosfatu a kal-
cia Ginna pri znizovani mnozZstva zlomenin stavcov v porovnanis kon-
trolnou skupinou, ktorej sa podavali len kalciové doplnky.
Kombinacia monofluorofosfat-kalcium ma vo vSeobecnosti velmi dobru
znasanlivost a lahko sa zabezpeluje. Zvladanie osteoporozy kombi-
naciou monofluorofosfat-kalcium je relativne finanéne nenarocné,
a preto vhodné pre dlhodobii lieCebnii aplikaciu, ktora je pri tejto cho-
robe potrebna.

Klucové slova: osteoporéza, monofluorofosfat, kalcium, klinické $tu-
die, zZlomeniny stavcov, kostna hustota.

UVOD

Osteoporoza je systémova choroba kostry, ktort charak-
terizuje nizke mnozstvo kostnej hmoty a zhorSenie mikro-
architektury kostného tkaniva, ¢o ma za nasledok zvysSenu
krehkost kosti a ich nachylnost k zlomeninam (2).

Summary

Fluoride is the most effective bone-forming agent currently available
for the treatment of axial osteoporosis.

Different fluoride salts are available for the treatment of osteoporosis.
Among these, monofluorophosphate is presently preferred because it is
well tolerated, it has a reliable bioavailability and is compatible with
calcium supplements. A recent 4-year study with the monofluorophos-
phate-calcium combination Tridin® in women with postmenopausal os-
teoporosis confirmed the bone-forming effects in the lumbar spine and
in the proximal femur, and the significant reduction in vertebral fractu-
re rate versus the cntrol group treated with calcium supplement only.
Male osteoporosis was understimated in the past, but it is surely a di-
sorder of growing medical an social importance. In a study conducted
on males with pronounced osteopenia and therefore expossed to a high
risk of osteoporotic fractures the monofluorophosphate-calcium com-
bination Tridin® was found effective in reducing vertebral and non-
vertebral fractures versus a control group treated with calcium sup-
plement only.

The monofluorophosphate-calcium combination is generally well to-
lerated and is easily manageable. The treatments of osteoporosis with
the monofluorophosphate-calcium combination Tridin® is relatively
inexpensive and therefore suitable for the long-term therapies needed
in this disorder.

Key words: osteoporosis, monofluorophosphate, calcium, clinical stu-
dies, vertebral fractures, bone mineral density.

INTRODUCTION

Osteoporosis is a systemic skeletal disease characteri-
zed by low bone mass and microarchitectural deterioration
of bone tissue, with a consequent increase in bone fragility
and susceptibility to fractures (2).
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Osteopordzu v sucasnosti pokladaji medzinarodné aj na-
rodné zdravotnicke ustanovizne, lekari aj verejnost za jedno
z hlavnych zdravotnych ohrozeni. Pri¢inou osteopordzy je strata
kostnych mineralov, ktoré ubudaji najmé u Zien po menopau-
ze, no aj u muzov star§ich ako 60—70 rokov. Najprv je postih-
nuta trabekularna kost, ¢o znamena, Ze sa objavuje osteopord-
za stavcov a zlomeniny stavcov, ktoré signalizuji, ze stav je
klinicky zavazny. V starSom veku st najddlezitej$imi socioe-
konomickymi aspektmi zlomeniny bedra.

Osteopordza je choroba, ktora invalidizuje. Starnutie po-
pulacie a zivotny §tyl v bohatych spolo¢nostiach zvysili po-
¢et zlomenin spésobenych osteoporotickou krehkostou do
dramatickych rozmerov. Osteoporozu sprevadza utrpenie,
morbidita, invalidita, imrtnost a velmi vysoké socioekono-
mické naklady. V nasledujucich desatrociach sa vo vsetkych
rozvinutych krajinach zvysi pocet [udi v starSich vekovych
kategoriach, osteopordza dosiahne rozmery epidémie a, ak
sa nevykonaju okamzité a razne opatrenia, stane sa pre spo-
loénost neznesitelnym finanénym bremenom. Povinnostou
zdravotnickych ustanovizni a lekarov je preto uz teraz vy-
vinut usilie pri prevencii a liebe osteopordzy.

Osteopordze sa da predchadzata mozno ju vyliecit. Z tohto
hladiska je d6lezita vCasna diagnostika. Ohrozeni [udia musia
prejst na vhodny Zivotny $tyl, zmenit stravovacie navyky a za-
cat uzivat lieky. V sucasnosti su pre liecbu osteoporozy k dis-
pozicii rozlicné typy liekov: lieky, ktoré zabranuju kostnej re-
sorpcii (estrogény, kalcitoniny, bifosfonaty) a lieky, ktoré
stimuluju tvorbu kosti (fluoridy, anabolické steroidy, PTH).
Vyber vhodného lieku zavisi od potrieb jednotlivého pacienta.
Vsetci pacienti s osteoporézou musia dostavat kalciové dopln-
ky, aby sa vykompenzovala zvySena strata mineralov a aby sa
dodal material na posilnenie kosti. Medzi osteoformacnymi
liekmi je v sucasnosti najucinnej$im dostupnym prostriedkom
pre liecbu osteoporozy osového skeletu fluorid (1). Aktivnym
principom fluoridu je fluoridovy i6n, ktory posobi na kost dvo-
ma sposobmi. Fluorid posiliiuje kostny mineral hydroxyapatit,
ked izomorficky nahradza skupiny -OH na “volnych miestach”
hydroxyapatitu, ¢im sa vytvori fluoroapatit. Fluoroapatit je naj-
odolnejsi voci kostnej resorpcii osteoklastmi a produkuje sil-
nejsie kostnotvorné piezoelektrické prudy (4). Zakladnym ucin-
kom fluoridu je vSak stimulacia osteoblastov, a to inhibiciou
kyslej fosfatazy osteoblastov a naslednym zvySenim fosfoty-
rozylovych proteinov, silnych stimulantov osteoblastickej pro-
liferacie a ich biosyntetickych aktivit, ¢im sa vytvaraju mak-
roproteiny organickej matrix kosti (3).

Pro-lieky, ktoré sa pouzivaju na dodavanie fluoridového
i6nu, st fluorid sodny (NaF) a monofluorofosfaty (MFP). NaF
bol prvym pouzitym fluoridovym pro-liekom. Poskodzuje
vsak zaludok a nie je kompatibilny s kalciovymi solami.
Nedavno uvedené MFP zaludok dobre znasa, su kompatibil-
né s kalciovymi solami a poskytuji dobr a spolahlivi bio-
dostupnost fluoridového iénu (11). Siroko pouzivanym pri-
pravkom MFP je kombinacia s glukonatom vapenatym

Osteoporosis is recognized as one of the major health
issues by the international and national health authorities,
by the medical profession and by the general public. Oste-
oporosis is due to bone mineralloss, which occurs in po-
stmenopause in women, and after the age of 60 70 years in
man. Firstly mainly cancellous bone is affected and there-
fore vertebral osteoporosis and vertebral fractures are the
first assume clinical significance. Later in life hip fractu-
res become the clinically and socio-economic most im-
portant aspect.

Osteoporosis is a crippling and invalidating disease. Aging
of population and life style in the affluent societies have in-
creased osteoporosis fragility fractures to dramatic propor-
tions, with suffering, morbidity, invalidity and mortality and
very high socio-economic costs. In the next decades in all
developed countries due to the increase of the aged popula-
tion osteoporosis will reach epidemic proportions and unbe-
arable financial burdens for the community unless energic
provisions are immediately taken. It is therefore the duty of
the health authorities and of the medical profession to make
any effort in order to prevent and to cure osteoporosis.

Osteoporosis can be prevent and can be cured. For this
purpose an early diagnosis must be made, and the people at
risk must adopt appropriate life style, diet and medicaments.
Different types of medicaments are available for osteopo-
rosis, classified as drugs which inhibit bone resorption (es-
trogens, calcitonins, biphosphonates) and drugs which sti-
mulate bone formation (fluorides, anabolic steroids, PHT).
The selection of the appropriate medicament must be made
on the basis of the needs of the individual patient. All oste-
oporotic patients must receive a supplement of calcium in
order to compensate the increased mineral loss and to pro-
vide material to strengthen the bone.

Among the bone forming drugs fluoride is the single most
effective agent currently available for the treatment of axial
osteoporosis(1). The active principle of fluoride is the fluori-
de ion itself which has two actions on bone. Fluoride stren-
gthens the bone mineral hydroxyapatite isomorphically rep-
lacing the HO groups in the “open spaces” of hydroxyapatite
to from fluorapatite. Fluorapatite is more resistant to bone
resorption by osteoclasts and produces stronger bone-forming
piezoelectric currents (4). The principal effect of fluoride,
however, consist in the simulation of the osteoblasts, which
occurs by the inhibition of the acid phosphatase of the oste-
oblasts and the following increase of phosphotyrosil proteins
which are potent stimulants of osteoblastic proliferation and
of their biosynthetic activities to produce the macroproteins
of the organic matrix of the bone (3).

The prodrugs used to supply fluoride ion are sodium
fluoride (NaF) and the monofluorophosphates (MFP). NaF
was the first fluoride prodrug used. It provokes gastric da-
mages and is not compatible with calcium salts. The more
recently introduces MFP are well tolerated by the stomach,
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a citratom vapenatym (Tridin®). Tridin® obsahuje v jednej Zu-
vacej tablete ekvivalent 5 mg elementarneho F a 150 mg ele-
mentarneho Ca. M4 tu vyhodu, Ze v jednej tablete sa doda
fluorid a zaroven optimalne mnozstvo kalcia. Nasleduju vy-
sledky dvoch nedavnych klinickych $tudii, ktoré poukazuju
na ucinnost a bezpecnost kombinacie MFP+Ca.

STUDIA 1

Monofluorofosfat kombinovany s kalciom pri
postmenopauzalnej osteoporoze (6)

PACIENTI A METODY

V randomizovanej prospektivnej Studii kontrolovane;j
kalciom a dvojito zaslepenej sa u pacientok s postmeno-
pauzalnou osteoporézu vyhodnocovali u¢inky kazdodenne;j
liecby MFP+Ca v porovnani s kontrolnou skupinou, ktora
dostavala len kalciové doplnky.

Do stadie bolo zaradenych 200 postmenopauzalnych
pacientok s T-skore L2—L4<-2.5. Pacientom boli nahodne
priradené nasledovné druhy liecby:

— monofluorofosfat a kalciové doplnky (MFP+Ca) den-
ne ekvivalent 20 mg elementarneho F + ekvivalent 1000
mg elementarneho Ca,

— len kalciové doplnky (Ca): denne ekvivalent 1000
mg elementarneho Ca.

Vsetky ostatné lieky na osteoporézu boli vylucené ok-
rem substituénej hormdnovej terapie, ak ju pacientka mala
predpisant z inych dévodov.

Trvanie §tadie: 4 roky kontinualnej liecby.

Sledovali sa nasledovné parametre:

— kazdych 6 mesiacov: BMD (kostna hustota) L2—L4
a nedominantného bedra metddou DXA, kostny koenzym
alkalickej fosfatazy v sére a pomer mocového hydroxypro-
linw/kreatininu v rannom dvojhodinovom moci;

— roc¢ne: lateralna rontgenova snimka chrbtice, aby sa
zaznamenali nové fraktary definované ako 20 % alebo 4
mm pokles vysky stavcov.

Statistick analyza sa urobila u vietkych pacientov pévod-
ne zaradenych do Studie nielen u tych, ktori liecbu dokon¢ili.

VYSLEDKY

Charakteristiky pacientov rozdelenych na dve skupiny
su v tabulke 1. Medzi tymito dvoma skupinami sa nenasli
vyznamné rozdiely v ziadnej zo zaznamenanych charakte-
ristik.

Utinky na BMD L2—L4 s( na obrazku 1. Lumbélna
BMD u pacientov lie¢enych len kalciovymi doplnkami sa
v porovnani s pévodnymi hodnotami za 4 roky Studie vy-

are compatible with calcium salts and provide a good and
reliable bioavailability of the fluoride ion (11). A widely
used MFP preparation is a combination with calcium glu-
conate and calcium citrate (Tridin®). Tridin® contains in one
chewable tablet the equivalent of Smg of elementar F and
150 mg of elementar Ca. It has the advantage to supply in
one tablet optima proportion of calcium. The following are
the results obtained in two recent clinical trials to show the
efficacy and safety of the MFP+Ca combination.

STUDY 1

Monofluorophosphate combined with calcium in
postmenopausal osteoporosis (6)

PATIENTS AND METHODS

In a randomized, prospective, calcium reference control-
led, double-blind, parallel-group study on patients with po-
stmenopausal osteoporosis the effects were evaluated of
a daily treatment with MFP-Ca vs. a control group treated
with Ca supplement only. Enrolled were 200 postmenopau-
sal patients with a L2—L4 T score <-2.5. The patients were
randomly assigned to the following treatments:

— monofluorophosphate and calcium supplement
(MFP+Ca): Daily MFP 20 mg eq. F+1000 mg eq. Ca,

— other treatments for osteoporosis were excluded, with
exception of HRT if already used by the patients and pre-
scribed for other reasons.

The study duration was 4 years of continuous treatment.

Recorded was the following:

— every 6 months: BMD of L2—L4 and of the non-
dominant hip by DXA; serum bone alkaline phosphatase
and urinary hydxoxyproline/creatinine ratio in the 2-hour
morning urine.

Yearly:

— lateral X-ray of spine in order to record new fractu-
res defined as a 20 % or a 4mm decrease in any height of
vertebral bodies.

The statistical analysis were made on the intention-to-
treat patients.

RESULTS

The characteristics of the patients of the two groups are
shown in table 1. There were no significant differences bet-
ween the two groups in any of the characteristics recorded.

The effects on the L2—L4 BMD are shown in figure
1. The lumbar BMD in the patients treated with the cal-
cium supplement only did not significantly change versus
the initial values throughout the 4years of study. Conver-
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znamne nezmenila. Naopak u pacientov lie¢enych mono-
fluorofosfatom a kalciovymi doplnkami sa pozoroval kon-
tinudlny prirastok lumbalnej BMD, ktora bola vyssia ako
u kontrolnych 0s6b uz po 6 mesiacoch liecby a po 4 rokoch
dosiahla +10 % vychodiskovej hodnoty. Uéinky na bioche-
mické markery kostnej vymeny st na obrazku 2. Osoby lie-
¢ené len kalciovymi doplnkami zaznamenali vyrazny po-
kles kostnej alkalickej fosfatazy v sére, ¢o poukazuje na
inhibiciu osteoformacie pri lie¢be kalciom. Naopak spolu-
podavanie MFP osteoformaciu stimuluje. Uginky na pomer
mocového hydroxyprolinu/kretininu boli v oboch skupinach
podobné a potvrdili znamy vzostup kostnej resorpcie
u postmenopauzalnych Zien.

Na obrazku 3 st zmeny celkovej BMD bedra, kde vidiet
maly vzostup nad vychodiskové hodnoty u pacientov, ktori
dostavali len kalciové doplnky a o nieco vyraznejsi vzostup
pacientov, ktori dostavali aj MFP. V poslednych dvoch ro-
koch studie mali rozdiely tendenciu k vyznamnosti.

Vysledky zlomenin stavcov st na obrazku 4. Pocas 4
rokov bolo mnozstvo zlomenin stavcov v skupine liece-
nej Ca 10 % a v skupine liecenej MFP+Ca 2,4 %, pri-
¢om rozdiel bol klinicky relevantny a $tatisticky vy-

Tab. 1. Charakteristiky pacientov v §tidii Reginstera a spol. (6).
Tab. 1. Characteristics of the patients in the Reginster et al. (6).

Skupina MFP+Ca Ca
Group MFP+Ca

Pocet pacientov 100 100
Number of patients
Priemerny vek (roky) 63 63
Median age (yrs)
Priemerny vek menopauzy (roky) 50 50
Median age at menopause (yrs)
Pacienti so zlomeninami stavcov 4 3

pri zaradeni do $tudie” (n)

Patients with vertebral fractures

at enrolment” (n)

Pacienti, ktori maju 13 11
nasadentit HRT™ (n)

Patients taking HRT™" (n)

Priemer (+SE) BMD (g/cm?):

Mean (+SE) BMD (g/cm?):

Lumbalna chrbtica 795+8 788+9
Lumbar spine

Celkovy bedrovy kib 752410 751+10
Total hip

Priemer (+SE) BAP (ng/ml) 10,9+0,4 11,6+0,3
Mean (+SE) BAP (ng/ml)

Priemer (+SE) HOPr/Cr 15,1£0,6 15,2+0,7

Mean (+£SE) HOPr/Cr

“Podla Meltona-Riggsa 25 % neupraveného algoritmu
By Melton-Riggs 25 % unadjusted algorithm

" Pri zaradeni do §tudie a/alebo v akomkolvek ¢ase sledovania po ukonée-
ni §tadie
At enrolment and/or at any time during follow-up

sely the patients treated with monofluorophosphate and
calcium supplement showed a continuous increase in lum-
ber BMD, which was above the controls already after 6
months of treatment and reached a +10 % over the baseli-
ne after 4 years.

The effects on the biochemical markers of bone turno-
ver are shown in figure 2. Under calcium supplement only
there was a notable decrease of serum bone alkaline phos-
phatase showing an inhibition of bone formation by the cal-
cium treatment. Conversely the co-administration of MFP
stimulated bone formation. The effects on the urinary hy-
doxyproline/creatine rations were similar in the two groups
and confirmed the well known increase of bone resorption
in postmenopausal women.

In figure 3 the changes in total hip BMD showed
a small increase over the baseline in the patients receiving
only the calcium supplement, and a little more pronoun-
ced increase in the patients receiving also MFP. In the two
last study years the differences showed a trend to become
significant.

The vertebral fracture rate is shown in figure 4. During
the 4 years the vertebral fracture rate in the Ca group was in
the MFP+Ca group it was 2.4 %, with a clinically relevant
and statistically significant difference (Fisher’s P<0.05).
There was no significant difference in non vertebral fractu-
res (table 2).
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Obr. 1. Zmeny BMD L2—L4 v percentach zaznamenanych pocas 4
rokov metédou DXA u pacientov lie¢enych samymi kalciovymi dopln-
kami (Ca) alebo kombinaciou monofluorofosfitu a kalciovymi dopln-
kami (MFP+Ca). Priemer a §tandardné chyby. Lumbar BMD — lum-
bilna BMD, lumbar BMD % change — % zmeny lumbalnej BMD,
months — mesiace.

Fig. 1. Percent changes of L2—L4 BMD recorded over 4 years by DXA
in patients treated with the calcium supplement alone (Ca) or with
monofluorophosphate and calcium supplement (MFP+Ca). Averages
and standard errors.
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Obr. 2. Percentuialne zmeny kostnej alkalickej fosfatazy v sére a pomere mocového hydroxyprolinu/kreatininu meraného pocas 4 rokov
u pacientov lie¢enych samymi kalciovymi doplnkami (Ca) alebo kombinaciou monofluorofosfatu a kalciovych doplnkov (MFP+Ca). Prie-
mer a $tandardné chyby. Serum bone alkaline phosphatase — kostna alkalicka fosfatiaza v sére, urinary hydroxyproline/creatinine —
mocovy hydroxyprolin/kreatinin, S-BAP % change — percentudlna zmena S-BAP, U-OHPr/Cr % change -percentuilna zmena U-OHPr/

Cr, months — mesiace.

Fig. 2. Percent changes in serum bone alkaline phosphatase and in urinary hydroxyproline/creatinine ratio measured over 4 years in patients treated
with the calcium supplement alone (Ca) or with monofluorophosphate and calcium supplement (MFP+Ca). Averages and standard errors.

znamny (Fiserov test, p<0,05). Pri zlomeninach inych kos-
ti ako stavcov nebol tento rozdiel vyznamny (tab. 2). Oba
typy liecby boli rovnako dobre znasanlivé. Neziaduce
ucinky sa prejavili len gastrointestinalnymi tazkostami
v oboch skupinach. Rozdiely vzhladom na incidenciu,
typ a zavaznost sa nepozorovali. V skupine lieCenej Ca
odislo zo Studie pre neziaduce G¢inky 15 % a v skupine
liecenej MFP+Ca 12 %. Zda sa teda, ze liecba MFP+Ca
je lepsie znasanliva ako sama lieCba Ca. Rozdiel vsak
nebol signifikantny.

ZAVER

— Pocas 4 rokov liecby postmenopauzalnej osteopord-
zy dennym podavanim MFP (20 mg ekviv. F) kombinova-
ného s kalciom (1000 mg ekviv. Ca) sa v porovnani s lie¢-
bou len kalciovymi doplnkami vyznamne zredukovali
zlomeniny stavcov (o 76 %).

— Tento ucéinok sa dosiahol vdaka miernemu, no konti-
nualnemu zvySovaniu osteoformacie a kostnej hustoty na
urovni chrbtice.

— Kostna hustota bedra mala v skupine MFP+Ca v po-
rovnani so skupinou Ca tendenciu rast, no rozdiel nebol sig-
nifikantny.

— Z hladiska miesta a incidencie nestavcovych zlome-
nin sa nenasiel Ziaden rozdiel.

— Oba typy liecby boli dobre znaSané. Vzhladom na
incidenciu a typ neziaducich u¢inkov alebo prerusenia po-
davania lieku sa nezistil ziaden rozdiel.

Total Hip BMD
12 1
o =8 MFP+Ca
D 107 e-@Ca
2
c 81
B
a 7
=
m 44
2
I Ll
s - T~3 -
& o
-2 -

0 6 12 18 24 30 36 42 48
Months

Obr. 3. Zmeny v celkovej BMD bedra merané pocas 4 rokov u pacien-
tov lie¢enych samymi kalciovymi doplnkami (Ca) alebo kombinaciou
monofluorofosfatu a kalciovych doplnkov (MFP+Ca). Priemer a §tan-
dardné chyby. Total Hip BMD — celkova BMD bedrového kibu, total
Hip BMD % change — percentuilna zmena celkovej BMD bedrového
kibu, months - mesiace.

Fig. 3. Changes in total hip BMD recorded over 4 years in patients trea-
ted with calcium supplement alone (Ca) or with monofluorophosphate
and calcium supplement (MFP+Ca). Averages and standard errors.

The two treatments were equally well tolerated. The ad-
verse events were mainly represented by gastrointestinal com-
plaints in both groups, without differences with regard to in-
cidence, type and severity. The drop-outs for adverse reactions
were 15 % in the Ca group and 12 % in the MFP+Ca group.
The MFP+Ca treatment seemed therefore better tolerated than
Ca alone. The difference was not significant.
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Obr. 4. Pocet pacientov so zlomeninami stavcov pocas 4 rokov Stidie
(6). Patients with fractures % — pacienti so zlomeninami v percen-
tach.

Fig. 4. Number of patients with vertebral fractures during 4 years of
study (6).

STUDIA 2

Monofluorofosfat s kalciovymi doplnkami pri oste-
oporéze muzov (7)

V minulosti sa prevalencia osteoporozy muzov a jej so-
cioekonomicky dopad podcenovali a len nedavno sa pripus-
tilo, Ze osteoporotické zlomeniny u muzov tvoria aspoii 10
% vsetkych osteoporotickych zlomenin (5, 9). Cielom tejto
studie bolo overit, ¢i nizke davky monofluorofosfatu kom-
binovaného s kalciom dokazu zvysit kostni hustotu na roz-
liénych miestach skeletu a zabranit krehkokostnym zlome-
ninam.

PACIENTI A METODY

Do stadie bolo zaradenych 60 pacientov — muzov vo
veku 30—70 rokov s T-skore L2—L.4<-2,5 merané meto-
dou DXA a bez zlomenin stavcov, t.j. pacienti
s ”jednoduchou” vertebralnou osteopordzou podla defini-
cie WHO prijatej na poslednej konsenzualnej konferencii
(Consensus Development Conference) (2). Pacienti boli
nahodne priradeni do dvoch skupin s nasledovnymi typmi
liecby:

Skupina liecenda MFP+ Ca

Pacienti tejto skupiny dostavali denne MFP v davke
ekvivalentnej 15 mg F a kalciové doplnky v davke ekviva-
lentnej 950 mg Ca. Po 3 mesiacoch bolo podavanie MFP
prerusené a pacienti dostavali denne jeden mesiac ekviva-
lent 1000 mg Ca. Potom sa podavanie kombinacie MFP+Ca
obnovilo na dalSie 3 mesiace, opét sa na mesiac prerusilo,
a tak to pokracovalo 3 roky.

CONCLUSIONS

— In a 4-year treatment of postmenopausal osteoporo-
sis daily MFP (20 mg eq. F) combined with calcium (1000
mg eg. Ca) significantly reduced by 76 % the vertebral frac-
ture rate as compared to calcium supplement only.

— The effect was achieved by a moderate but continuo-
us increase in bone formation and bone mineral density at
the spinal level.

— The bone mineral density of the hip tended to an in-
crease in the MFP+Ca group over that of the Ca group, wit-
hout significant difference.

— No difference was found with regard to the site and
incidence of non vertebral fractures.

— Both treatments were well tolerated. No difference
was found with regard to incidence and type of adverse
events or drug discontinuation.

STUDY 2

Monofluorophosphate with calcium supplement in
osteoporosis in males (7)

In the past the prevalence and the socioeconomic impact of
osteoporosis in males were underestimated and only recently it
was acknowledged that osteoporosis fractures in males repre-
sents at least 10 % of all osteoporosis fractures (5, 9). The aim
of the study was to prove wether low doses of monofluorophos-
phate combined with calcium are able ti increase bone mineral
density at skeletal sites and to prevent fragility fractures.

PATIENTS AND METHODS

Enrolled were 60 male patients, with an age 30—70
years, an L2—L4 T-score <-2.5 by DXA and absence of
vertebral fractures, i.e. “simple” vertebral osteoporosis ac-
cording to the who definition adopted also in the last Con-
sensus Development Conference (2). The patients were ran-
domly assigned to two treatment groups.

Group treated with intermittent MFP+ Ca

The patients of this group received daily MFP in a dose
equivalent to 15 mg of F and calcium supplement in a dose
equivalent to 950 mg of Ca. After 3 months MFP was dis-
continued and the patients received for 1 month daily 1000
mg equivalents of Ca supplement. Then the daily MFP+Ca
treatment was resumed again for 3 months, interrupted of 1
month and so on for 3 years.

Group treated with calcium supplement (Ca)

The patients received daily or 3 years a calcium supple-
ment equivalent to 1000 mg of Ca.
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Tab. 2. Nestavcové zlomeniny pocas Styroch rokov (v zatvorkach su
Cisla pre pacientov/roky x 100).

Tab. 2. Non vertebral fractures during 4 years (in brackets the figures
for patients/years x 100).

Skupina® MFP+Ca Ca

Group

pacienti so zlomeninami (n)
patients with fractures (n)
zlomeniny (n)

fractures (n)

miesto (pacient n)

site (patient n)

bedrovy kib 1 1
hip

zapastie 5 2
wrist

paza 0 1
upper arm

noha alebo patella 2 1
leg or patella

¢lenok, noha od ¢lenka nadol 4 5
prsty na nohach

ankle, foot, toe

rebro 2 1
rib

hrudna kost 1 0
sternum

tvar 0 1
face

12 (3,6) 11(3,4)

15 (4,5) 13 (4,0)

* 100 pacientov na skupinu

100 patients per group

Skupina MFP+Ca: 335 pacientorokov nasledkého sledovania
Group MFP+Ca: 335 patient-years of follow-up

Skupina Ca: 324 pacientorokov nasledného sledovania
Group Ca: 324 patient-years of follow-up

Skupina liecend kalciovymi doplnkami (Ca)

Pacienti denne 3 roky dostavali kalciové doplnky ekviva-
lentné 1000 mg Ca. Zaznamenavali sa nasledovné parametre:

— kazdych 6 mesiacov: kombinované skore bolesti —
pohyblivosti (8), BMD L2—L4 metédou DXA;

— kazdy rok: lateralna rontgenova snimka torakalnej
a lumbalnej chrbtice, aby sa zaznamenali nové zlomeniny
stavcov; nestavcové zlomeniny; koncové body; incidencia
novych zlomenin stavcov; BMD L2—L4; incidencia nestav-
covych zlomenin.

Statisticka analyza sa robila u vietkych pacientov po-
vodne zaradenych do Studie.

VYSLEDKY

Charakteristiky pacientov su v tabulke 3. Tieto dve sku-
piny boli homogénne vzhladom na vek, telesni hmotnost,
postavu a bolestivost.

Tab. 3. Charakteristiky pacientov v §tadii Ringeho a spol. (7).
Tab. 3. Characteristics of the patients in the Ringe et al. study (7).

Skupina MFP+Ca Ca

Group

pocet 30 30
number

veky (roky)
age (yrs)
hmotnost (kg)
weight (kg)
vyska (cm)
height (cm)

5248 52+7

77+10 73+7

175+6 174+6

Bolest chrbta pri oddychu

Back pain at rest

ano 18 16
yes

nie 12 14
no

CPMS

17 ©—@ MFP+Ca
O—Oca

0-r T T

0 6 12 18 24 30 36
Months

T T 1

Obr. 5. Utinky na skore bolesti a pohyblivosti. Priemerné a $tandard-
né odchylky. Months — mesiace.

Fig. 5. Effects on the composite pain-mobility score. Averages and stan-
dard errors.

Recorded was the following:

— every 6 months: combined pain-mobility score (8);
BMD of L2—1L4 by DXA;

— every year: lateral X-graph of thoracic and lumbar
spine in order to record new vertebral fractures.; extraver-
tebral fractures; end points; L2—L4 BMD; incidence of
extravertebral fractures.

The statistic analyses were made on the intention-to-treat
patients.

RESULTS

The characteristics of the patients are shown in table 3.
The two groups were homogeneous with regard to age, bo-
dy weight, stature and presence of pain.
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Obr. 7. Incidencia novych zlomenin stavcov pocas 3 rokov trvania $ta-
die (7). Patients/years x 100 — pacienti/roky x 100.
Fig. 7. Incidence of new vertebral fractures during 3 years of study (7).
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Obr. 8. Incidencia nestavcovych zlomenin. Patients/years x 100 — pa-
cienti/roky x 100.
Fig. 8. Incidence of non vertebral fractures.

Ukinky lie¢by na skore bolesti a pohyblivosti st na ob-
razku 5. Samy kalciové doplnky nepriniesli pacientom ula-
vu od bolesti, ani nezlepsili pohyblivost. Naopak liecba kom-
binaciou MFP+Ca vyznamne zredukovala zloZzené skdre
bolesti a pohyblivosti (o 50 %), pacientom sa pozoruhodne
ulavilo od bolesti a pohyblivost sa zlepsila.

Na obrazku 6 su uc¢inky na BMD L2—L4. Pri liecbe len
kalciovymi doplnkami sa zaznamenala progresivna signifi-
kantn4 strata mineralov asi o 0,6 % za rok. Naopak liecba
kombinaciou MFP+Ca podnietila kontinualne zvySovanie
BMD asi 0 3 % za rok. Rozdiel medzi pévodnou BMD
a BMD navySe v skupine Ca je velmi vyznamny (p<0,0001).

Incidencia novych zlomenin stavcov je na obrazku 7.
Incidencia novych zlomenin stavcov vypocitanych na pa-
cientov za sto rokov bola v skupine liecenej len kalciom
14,6 a v skupine pacientov, ktorym sa podaval MFP+Ca

Tab. 4. Neziaduce tcinky na liek.

Skupina Ca
CA group

7 pacientov (23 %) s epigastrickymi symptémami, zmizli spontanne

7 patients (23 %) with epigastric symptoms, disappeared spontaneously
2 pacienti (7 %) s epizédami hnacky

2 patients (7 %) with episodes of diarrhea

Nedokon¢ili §tadiu pre neziaduce ucinky liekov: 0

Drop-outs die to ADR: 0

Skupina MFP+Ca
MFP+Ca group

7 pacientov (23 %) so syndromom bolesti dolnych koncatin, u vsetkych
pacientov spontanne zmizol

7 patients (23 %) with lower extremity pain syndrome, disappeared spon-
taneously in all patients

2 pacienti (7 %) s epigastrickymi symptémami, zmizli spontanne

2 patients (7 %) with epigastric symptoms, disappeared spontaneously

2 pacienti (7 %) s epizédami hnacky

2 patients (7 %) with episodes of diarrhea

Nedokon¢ili §tadiu pre neziaduce ucinky liekov: 0

Drop-outs due to ADR: 0
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Obr. 6. Percentualne zmeny BMD L2—L4 u pacientov, ktori dostavali
len kalciové doplnky, a u pacientov, ktori dostavali MFP+Ca. Priemer-
né a Standardné odchylky. Percent changes — percentudlne zmeny,
months — mesiace.

Fig. 6. Percent changes of L2—L4 BMD under calcium supplement
alone and under MFP+Ca. Averages and standard errors.

The effects of the treatments on the composite pain-
mobility score are shown in figure 5. The calcium supple-
ment alone did not relieve pain or improve mobility. Con-
versely the treatment with MFP+Ca significantly reduced
by about 50 % the composite pain mobility score, showing
that pain was notably relieved and mobility improved.

Figure 6 shows the effects of L2—L4 BMD. Under the
treatment with calcium supplement alone there was a prog-
ressive significant loss of minerals, of about 0.6 % per year.
Conversely the treatment with MFP+Ca provoked a conti-
nuous increase of BMD, of about 3 % per year. The diffe-
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3,7. Tato 75 % redukcia zlomenin stavcov je Statisticky
vyznamna (p<0,01), klinicky relevantna a délezita. Inci-
dencia nestavcovych zlomenin je na obrazku 8 a bola 9,8
na 100 pacientov/rok v skupine Ca a 3,7 v skupine
MFP+Ca. Rozdiel je Statisticky signifikantny (p<0,05).
Nemozno v$ak uzavriet, Ze tato 62 % redukcia bola spo-
sobena zvySenim sily kosti, pretoze nestavcové zlomeni-
ny zavisia hlavne od padov a pady maju mnoho kauzal-
nych pricin.

ZNASANLIVOST

Oba typy liecby boli dobre znasané a nebol medzi nimi
Statisticky vyznamny rozdiel (tab. 4). Nezaznamenali sa
ziadne zévazné neziaduce reakcie. Pre neziaduce reakcie
nikto neprerusil liecbu.

ZAVER

Rezim prerusovanej liecby monofluorofosfatom-+kalciom
tri roky u pacientov — muzov s osteoporozou:

— vyznamna ulava od bolesti a zlep$ena pohyblivost,

— vyznamne zvySené BMD na miestach trabekularnej
a kortikalnej kosti,

— signifikantne zniZené mnozstvo zlomenin stavcov,

— signifikantne zniZené mnozstvo nestavcovych zlo-
menin,

— velmi dobra znaSanlivost pocas troch rokov liecby.

Prerusovany rezim nizkych davok MFP kombinovany
s doplnkami kalcia predstavuje teda Gc¢innt a bezpecnu liec-
bu, ktora dokaze zredukovat stavcové zlomeniny, mozno tiez
nestavcove zlomeniny, ulavit od bolesti a zlepsit pohyblivost
pacientov — muzov postihnutych osteopordzou stavcov.

VSEOBECNE ZAVERY

Kombinacia monofluorofosfat+kalcium (MF+Ca) Tri-
din® zvySuje BMD lumbélnej chrbtice stimulovanim osteo-
formacie, vyznamne redukuje zlomeniny stavcov u Zien
postihnutych postmenopauzalnou osteoporézou a u muzov
s osteopordzou je velmi dobre znaSana pri nizkych davkach
MFP, najmi ked sa aplikuje v preruSovanom rezime, a pre-
to je vhodna pre dlhodobt liecbu, ktora je u pacientov s os-
teopordzou potrebna.
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TOLERABILITY

Both treatments were fairly well tolerated, and there was no
statistically significant difference between the treatments (table
4). No serious or serve adverse reaction was recorded. There
were no therapy discontinuations due to adverse reactions.

CONCLUSION

The intermittent monofluorophosphate+calcium regimen
used for 3 years in male osteoporotic patients.

— significantly relieved pain and improved mobility,

— significantly increased BMD at cancellous and cor-
tical bone site,

— significantly reduced vertebral fractures,

— significantly reduced extravertebral fractures,

— was fairly well tolerated throughout the 3 years of
treatment.

The intermittent regimen with low doses of MFP com-
bined with a calcium supplement represents therefore an
effective and fairly safe treatment able to reduce vertebral
fractures, perhaps also extravertebral fractures and to relie-
ve pain and improve mobility of male patients affected by
vertebral osteoporosis.

GENERAL CONCLUSIONS

The monofluorophposphate+calcium (MFP+Ca) combi-
nation Tridin® significantly the vertebral fracture rate in wo-
men affected by postmenopausal osteoporosis and in male
patients with osteoporosis, is fairly well tolerated when low
doses of MFP are used, especially when an intermittent treat-
ment is applied, and is therefore suitable for the long-term
medicinal treatments required in patients with osteoporosis.
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RECENZIA

FOTOTERAPIE BIOLASEREM. LECEBNA METODA

BUDOUCNOSTI

J. JAVUREK

Praha, Grada Publication, Avicenum 1995, 1. vydanie, 208 stran, 9 tabuliek, 98 Ciernobielych obrazkov.

Doc. MUDr. Jan Javurek, DrSc., skiseny balneoldg,
prednosta a neskor konzultant Kliniky rehabilita¢niho 1¢-
katstvi UK v Prahe, sa vo vedeckej a odbornej praci zame-
riava na poruchy pohybového systému, rehabilitaciu a fy-
zioterapiu. V predloZenej monografii zhrnul svoje bohaté
klinické skusenosti s biostimulac¢nou laseroterapiou.

V pomerne obsiahlom uvode, ¢asto az s filozofickym
podténom, autor uvadza problematiku kapitolou Svetlo
a ludsky organizmus. Pozornost venuje cirkadiannym ryt-
mom, ,,biologickym hodinam®, analyze vztahu epifyzy
a melatoninu k cirkadiannemu rytmu. V Kapitole Fotote-
rapia -- svetlolie¢ba uvadza fyzikalne charakteristiky svet-
la, fotobiologické zakony a biologicky efekt svetelnej ener-
gie na ludsky organizmus. V dalsich kapitolach Historia
laseru za¢ina klasicky od A. Einsteina a jeho tedrie relati-
vity, vysvetluje Fyzikdlne zdklady laseru, fyzikalne pred-
poklady laserového ziarenia pre biostimulaciu a predsta-
vuje Laserové pristroje. V kapitole Biologické ucinky
laseru autor deli u¢inok na primarny (priamy) biochemic-
ky, bioelektricky a bioenergeticky a sekundarny (nepria-
my) mikrocirkula¢ny a metabolicky. Okrem toho opisuje
aj ucinky celkové. Autor opisuje regulacné mechanizmy
na bunkovej i sebcelularnej urovni, venuje pozornost mem-
branovym receptorom, transmiterom (NO, CO, G-protei-
nom a podobne), autakoidovym latkam (histamin, séroto-
nin, bradykinin a podobne) a naznacuje moznost pomocou
laserpunktary zasiahnut regulaénym spésobom do tychto

systémov. Podobne autor hlada vysvetlenie pre analgetic-
ké a protizapalové posobenie laserovej fototerapie. V dal-
Sich kapitolach autor opisuje zasady a techniku laserote-
rapie a vybera niektoré priklady jej klinického vyuZitia
(laseroterapia ran a vredov, dekubitov, popalenin, jazvo-
vého tkaniva, ekzémov, dermatitidy, herpes simplex et zo-
ster, lichen ruber planus, sklerodermia, senilna atrofia
koze, acne juvenilis, psoriasis). Osobitné miesto pre lase-
roterapiu autor naznacuje pri poruchach pohybového us-
trojenstva (vyuZziva sa ucinok protizapalovy, antiedema-
tézny, troficky, analgeticky a regeneracny). Ako konkrétne
pripady autor uvadza napriklad reflexnu Sudeckovu dys-
trofiu, Volkmannovu ischemicku kontrakturu, reumatoid-
nu artritidu, artrézu a niektoré najcastejsie poruchy kibov.
Poslednu kapitolu tvoria Komplikdcie a kontraindikdcie
biostimulacnej liec¢by.

Zaverom mozno konstatovat, Ze spektrum popularizac-
no-odbornych knih sa rozsirilo o nova publikaciu, ktora
zoznamuje Citatela s aktudlnym stavom poznatkov v rela-
tivne novej, na pohlad atraktivnej oblasti. Napriek mnoz-
stvu pouzitych citacii odbornej literatiry, nemozno z nich
vyvodzovat jednoznacné zavery pre laseroterapiu, osobitne
pri stavoch vyzadujucich urgentnu liecbu. Laseroterapia
ostava ako doplnkova metdda volby najmi v rehabilitacii,
balneoterapii a fyzioterapii. Pre lekarov, ktori sa potrebuju
v tejto oblasti zorientovat, poskytuje tato publikicia pomerne
siroky, aj ked jednostranne spracovany pohlad.

M. BERNADIC



