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Komentar

Napriek tomu Ze vo svete, ako aj v naSom stredoeurépskom priestore, mame dostatok moznosti na diagnostiku,
liecbu a dalsi manazment osteopordzy a prevencie fraktlr, mnozstvo pacientov, ktori by tuto komplexnu starost-
livost potrebovali, sa k uvedenej lie¢be nedostane. Preto, Americka spolo¢nost pre vyskum kosti (ASBMR- Ameri-
can Society for Bone and Mineral Research) podnietila vznik tzv. koalicie spolo¢nosti/expertov za uc¢elom vytvo-
renia klinickych odporucani pre sekundarnu prevenciu fraktur. Skupina ludi, ktori utrpia frakturu kréka stehnovej
kosti alebo stavca, bez pochyb najviac profituje zo $pecifickej lie¢by. Spolo¢nost pre osteoporézu a metabolické
ochorenia kosti (SOMOK) Slovenskej lekarskej spolo¢nosti sa tiez podielala na vytvoreni predlozenych odporu-
¢ani. Odporucania su zhrnuté do 7 zakladnych a 6 dopliujucich bodov. Autorskym kolektivom ako aj autoritami
ASBMR bolo doporucené publikovat ,reprint” origindlneho ¢lanku v referen¢nych ¢asopisoch jednotlivych partici-
pujucich spolocnosti.

Clin Osteol 2020; 25(1): 6 www.clinicalosteology.org
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Abstract

Osteoporosis-related fractures are undertreated, due in part to misinformation about recommmended approaches to patient
care and discrepancies among treatment guidelines. To help bridge this gap and improve patient outcomes, the American
Society for Bone and Mineral Research assembled a multistakeholder coalition to develop clinical recommendations for
the optimal prevention of secondary fracture among people aged 65 years and older with a hip or vertebral fracture. The
coalition developed 13 recommendations (7 primary and 6 secondary) strongly supported by the empirical literature. The
coalition recommends increased communication with patients regarding fracture risk, mortality and morbidity outcomes,
and fracture risk reduction. Risk assessment (including fall history) should occur at regular intervals with referral to physi-
cal and/or occupational therapy as appropriate. Oral, intravenous, and subcutaneous pharmacotherapies are efficacious
and can reduce risk of future fracture. Patients need education, however, about the benefits and risks of both treatment
and not receiving treatment. Oral bisphosphonates alendronate and risedronate are first-line options and are generally
well tolerated; otherwise, intravenous zoledronic acid and subcutaneous denosumab can be considered. Anabolic agents
are expensive but may be beneficial for selected patients at high risk. Optimal duration of pharmacotherapy is unknown
but because the risk for second fractures is highest in the early post-fracture period, prompt treatment is recommended.
Adequate dietary or supplemental vitamin D and calcium intake should be assured. Individuals being treated for osteo-
porosis should be reevaluated for fracture risk routinely, including via patient education about osteoporosis and fractures
and monitoring for adverse treatment effects. Patients should be strongly encouraged to avoid tobacco, consume alcohol
in moderation at most, and engage in regular exercise and fall prevention strategies. Finally, referral to endocrinologists or
other osteoporosis specialists may be warranted for individuals who experience repeated fracture or bone loss and those
with complicating comorbidities (eg, hyperparathyroidism, chronic kidney disease).

Key words: aging — anabolics — antiresorptives — osteoporosis — secondary fracture prevention

Clin Osteol 2020; 25(1): 7-27 www.clinicalosteology.org
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Abstrakt

Fraktury souvisejici s osteopordzou jsou v souc¢asnosti nedostatecné léceny (,podléceny”), a to z ¢asti pro mylné
informace o doporuéenych postupech v péci o pacienty a z ¢asti pro rozdily v doporu¢enich pro |é¢bu. Aby se
zvratil tento nevyhovuijici stav a zlepsily se 1é¢ebné vysledky pacientd, sestavila Americka spole¢nost pro vyzkum
kosti a kostniho mineralu Sirokou skupinu zainteresovanych odbornik( ke koncipovani klinickych doporucenik opti-
malizaci prevence sekundarnich fraktur v populaci osob ve véku 65 let a starsich postizenych frakturami kréku
kosti stehenninebo obratld. Tato skupina pfipravila 13 doporuceni (7 primarnich a 6 sekundarnich) pfesvédcivé po-
tvrzenych dikazy z odborné literatury. Skupina doporucuje rozsifeni a zintenzivnéni komunikace s pacienty o pro-
blematice rizika fraktur, o mortalitnii morbiditnich dopadech fraktur stejné jako o moznostech snizeni tohoto rizika.
Podle odhadu se mUze riziko (véetné padd) objevovat v pravidelnych intervalech v zavislosti na fyzioterapii nebo
ergoterapii, coz je oCekavatelné. Peroralng, intravendzné i subkutanné aplikované léky jsou ucinné a mohou snizit
riziko fraktur. Pacienti samozfejmé potfebuji edukaci o pfinosech i rizicich téchto rlizné aplikovanych Iékd, stejné
jako o dasledcich neléceni. Peroralni bisfosfonaty alendronat a risendronat predstavuji [é¢bu prvnivolby a jsou vSe-
obecné dobre tolerovany; mozné je zvazitiintravendzné podavanou kyselinu zoledronovou nebo subkutanné poda-
vany denosumab. Anabolika jsou nakladna, ale mohou byt pro vybrané pacienty ve vysokém riziku pfinosna. Opti-
malni délka farmakoterapie neni znama, ale protoze je riziko sekundarnich fraktur v raném obdobi po frakture velmi
vysoké, doporucuje se bezodkladna Ié¢ba. Samozfejmosti by méla byt adekvatni dieta, pfipadné suplementace vi-
taminem D stejné tak by mél byt samoziejmosti prisun kalcia. Jednotlivci [éCeni na osteopordzu by méli byt bézné
opakované vysetfovani vzhledem k riziku fraktur a opakované informovani v ramci pacientské edukace o osteopo-
roze a riziku fraktur a o monitorovani nezadoucich U¢inkd Iécby. Pacienti by méli byt ddrazné presvédcovani, aby
se vyvarovali koufeni a co mozna nejvice omezili konzumaci alkoholu, vénovali se pravidelné fyzické aktivité a pfi-
jali a dodrzovali strategie prevence. Zavérem doporuceni upozorfiuje endokrinology a ostatni odborniky na osteo-
pordzu, aby vénovali pozornost jedincdm s opakovanymi frakturami anebo Ubytkem kostni hmoty a také jedinciim

s komplikujicimi komorbiditami (napt. hyperparatyreoidizmus nebo chronické onemocnéni ledvin).

Klicova slova: starnuti — anabolika — antirezorptiva — osteopordza — sekundarni fraktura prevence

Introduction

There has been a growing recognition in recent years
that, despite remarkable advances in our understand-
ing of the pathogenesis and treatment of osteoporosis,
many patients who warrant pharmacological treatment
for the prevention of fractures are either not being of-
fered treatment or are opting not to take medications
such as bisphosphonates or other osteoporosis drugs
[1,2]. Although one of the reasons for this undertreatment
clearly stems from concerns regarding rare side effects of
osteoporosis medications, particularly bisphosphonates,
other reasons persist as well (e.g. discrepancies among
treatment guidelines) [2]. Recognizing this widening “treat-
ment gap,” the American Society for Bone and Mineral Re-
search (ASBMR) engaged the Center for Medical Tech-
nology Policy (CMTP) to help develop a consensus of
a broad multistakeholder coalition regarding several as-
pects of osteoporosis treatment. The first, and perhaps
most critical, decision the coalition made was to target
this effort to a group where there was little controversy
that the benefits of treatment almost always outweighed
the risks — people aged 65 years or older with a hip or ver-
tebral fracture [3]. By focusing its clinical recommenda-
tions on secondary prevention, the coalition sought not
only to unequivocally target high-risk patients but also

www.clinicalosteology.org

to establish a “floor” upon which subsequent treatment
strategies could be built. The following recommendations
are unigue in the field because they were developed
and supported by professionals from all segments of
the osteoporosis treatment community and provide
a workable base for building future consensus.

Methodology
Based on a review of existing clinical guidelines and
medical literature, CMTP developed aninitial set of draft
recommendations, which were reviewed and edited by
the coalition co-chairs and ASBMR, the coalition Steer-
ing Committee, and the full coalition, sequentially. The
cycle was repeated until consensus was reached. The
same process was followed to develop accompany-
ing text that provided rationales, more detailed expla-
nations, and supporting references. After the coalition
reached agreement on the full document, a technical/
scientific editor was hired to condense the paper into
an abbreviated manuscript appropriate for publication.
Although the recommendations do not include ex-
plicit assessment of the quality of supporting evi-
dence, one of the coalition’s fundamental principles
was to follow the evidence and focus where the data
are strongest. Because disagreements seem to occur

Clin Osteol 2020; 25(1): 7-27
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most frequently when the scientific evidence is lacking
or contradictory, we believed that consensus could be
achieved even within a very diverse coalition by concen-
trating efforts where the evidence is clear and strong.
Where coalition members have substantially disagreed
about the propriety of a proposed recommendation, we
generally either removed the recommendation or stated
that the most appropriate action is not known and then
elaborated on the point in the accompanying text. The
recommendations would lose credibility if they adopted
strong positions on controversial issues based on opinion
rather than on convincing evidence.

Scope and purpose of the recommendations
Consensus recommendations are summarized in table 1
and explicated further in the text that follows. (Coalition
member organizations and individuals are listed in table 2).
“Consensus” means general agreement, not that every co-
alition member approves of every specific element.

These recommendations are not intended to address
clinical management of acute fractures or how to op-
timize recovery; such issues are beyond the scope of
this document and this initiative. They focus on pa-
tients within a certain age range who have experienced
certain osteoporotic fractures that come to clinical at-
tention, although it is critical to emphasize that fracture
prevention is also needed for other high-risk popula-
tions. These recommendations are intended to com-
plement other fracture prevention efforts, not compro-
mise them.

An important overarching principle for the recom-
mendations is that optimal management should occur
in the context of a multidisciplinary clinical system that
includes case management to assure patients are ap-
propriately evaluated and treated for osteoporosis and
risk of future fractures. A substantial, growing body of
literature demonstrates that the most effective orga-
nizational approach to secondary fracture prevention
is a multidisciplinary case management approach that
frequently takes the form of a fracture liaison service
(FLS) [4-11]. FLS programs are cost-effective or cost-sav-
ing in several different practice settings [8], and have been
broadly and successfully adopted internationally [12,13]. Al-
though there may be settings where FLS programs cannot
be fully implemented, the coalition strongly recommends
that institutions attempt to establish them. Several organi-
zations, including the American Orthopaedic Association’s
Own the Bone [14], the National Osteoporosis Foundation
[15], and the International Osteoporosis Foundation’s Cap-
ture the Fracture [16], have developed resources to assist
with establishing and sustaining FLSs [14-18].

Finally, these recommendations are intended to be used
as general guidance only and are specific to clinical situa-
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tions in the United States (US). They may not apply to all
patients in all circumstances and in other countries, and
they are not meant to replace clinical judgment and mana-
gement decisions reached through informed discus-
sions with patients.

Fundamental recommendations and

rationales

Recommendation 1: Communicate three simple mes-

sages to people aged 65 years or older with a hip or verte-

bral fracture (as well as to their family/caregivers) consis-

tently throughout the fracture care and healing process:

= Their broken bone likely means they have osteoporo-
sis and are at high risk for breaking more bones, es-
pecially over the next 1 to 2 years;

= Breaking bones meansthey may suffer declinesin mobil-
ity or independence — for example, have to use a walker,
cane, or wheelchair, or move from their home to a resi-
dential facility, or stop participating in favorite activities —
and they will be at higher risk of dying prematurely;

= Most importantly, there are actions they can take to
reduce their risk, including regular follow-up with their
usual health care provider as for any other chronic
medical condition.

Hip or vertebral fracture in people aged 65 years or
older is diagnostic for osteoporosis in the absence of
another metabolic bone disease, regardless of bone
mineral density (BMD), and is one of the strongest risk
factors for subsequent fractures [4,19-21]. The risk of
subsequent fracture is significantly elevated, especially
in the first 1 to 2 years after a fracture, for all patients —
even those with high/normal BMD [22-24].

The impact of hip fractures on physical functioning
is substantial. Approximately half of hip fracture patients
who survive to 1 year do not regain their prior functional-
ity [25] nor does their health status return to prefracture
levels [26]. Only about one-third to one-half of hip frac-
ture survivors regain prior ambulatory function [27-29],
and around 13% may be unable to ambulate at all [30].
Of patients surviving 1 year who needed no walking aids
prior, approximately 40% require assistance [30].

Loss of autonomy and independence is also reflected
in changes of residential settings after fracture. Among
more than 43,000 Medicare patients who experienced
a hip fracture between 2005 and 2010, 20% of patients
who had been living in the community had moved into
long-term care at 1 year after fracture [25]. Furthermore,
because of the expense of long-term care in the US, 80%
of those patients became destitute [25]. Finally, the 1-year
mortality for hip-fracture patients ranges from 15% to
30% for community-dwelling residents [25,27,31] to 40%
to 55% for long-term care facility residents [25,31].
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Table 1 | Summary of consensus recommendations

The following recommendations pertain to people aged 65 years or older with a hip or vertebral fracture. They are directed to all health care profes-
sionals who participate in the care of these patients (including, but not limited to, orthopedic surgeons, rheumatologists, endocrinologists, family
physicians and primary care providers, fracture liaison service coordinators, geriatricians, occupational therapists, physical therapists, rehabilitation
therapists, emergency department physicians, gynecologists, hospitalists, infusion nurses, internists, neurosurgeons, nurse practitioners, dentists,
oral and maxillofacial surgeons, pharmacists, physician assistants, radiologists, registered dietitian nutritionists, and chiropractors).
An important overarching principle for the recommendations is that people aged 65 years or older with a hip or vertebral fracture optimally
should be managed in the context of a multidisciplinary clinical system that includes case management (one example is a fracture liaison ser-
vice) to assure that they are appropriately evaluated and treated for osteoporosis and risk of future fractures.

Fundamental recommendations

1. Communicate three simple messages to people aged 65 years or older with a hip or vertebral fracture (as well as to their family/caregiv-
ers) consistently throughout the fracture care and healing process:

Their broken bone likely means they have osteoporosis and are at high risk for breaking more bones, especially over the next 1 to 2 years;

Breaking bones means they may suffer declines in mobility or independence - for example, have to use a walker, cane, or wheelchair, or move
from their home to a residential facility, or stop participating in favorite activities - and they will be at higher risk of dying prematurely;

Most importantly, there are actions they can take to reduce their risk, including regular follow-up with their usual health care provider as for any
other chronic medical condition.

2. Ensure that the usual health care provider for a person aged 65 years or older with a hip or vertebral fracture is made aware of the occur-
rence of the fracture. If unable to determine whether the patient’s usual health care provider has been notified, take action to be sure the
communication is made.

3. Regularly assess the risk of falling of people aged 65 years or older who have ever had a hip or vertebral fracture.

At a minimum, take a history of their falls within the last year.

Minimize use of medications associated with increased fall risk.

Evaluate patients for conditions associated with an increased fall risk.

Strongly consider referring patients to physical and/or occupational therapists or a physiatrist for evaluation and interventions to improve impair-
ments in mobility, gait, and balance and to reduce fall risk.

4. Offer pharmacologic therapy for osteoporosis to people aged 65 years or older with a hip or vertebral fracture to reduce their risk of addi-
tional fractures.

Do not delay initiation of therapy for bone mineral density (BMD) testing.

Consider patients’ oral health before starting therapy with bisphosphonates or denosumab.

For patients who have had repair of ~ Oral pharmacologic therapy can begin in the hospital and be included in discharge orders.
a hip fracture or are hospitalized for

a vertebral fracture: Intravenous and subcutaneous pharmacologic agents may be therapeutic options after the first 2 weeks
of the postoperative period. Concerns during this early recovery period include:

= Hypocalcemia because of factors including vitamin D deficiency or perioperative overhydration.
= Acute phase reaction of flu-like symptoms after zoledronic acid infusion, particularly in patients who
have not previously taken zoledronic acid or other bisphosphonates.
= |f pharmacologic therapy is not provided during hospitalization, then mechanisms should be in place
to ensure timely follow-up.
5. Initiate a daily supplement of at least 800 IU vitamin D per day for people aged 65 years or older with a hip or vertebral fracture.

6. Initiate a daily calcium supplement for people aged 65 years or older with a hip or vertebral fracture who are unable to achieve an intake of
1200 mg/d of calcium from food sources.

7. Because osteoporosis is a life-long chronic condition, routinely follow and reevaluate people aged 65 years or older with a hip or vertebral
fracture who are being treated for osteoporosis. Purposes include:

Reinforcing key messages about osteoporosis and associated fractures;
Identifying any barriers to treatment plan adherence that arise;
Assessing the risk of falling;

Monitoring for adverse treatment effects;

Evaluating the effectiveness of the treatment plan; and

Determining whether any changes in treatment should be made, including whether any anti-osteoporosis pharmacotherapy should be changed
or discontinued.
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Table 1 | Summary of consensus recommendations

Additional recommendations

8. Consider referring people aged 65 years or older with a hip or vertebral fracture who have possible or presumed secondary causes of
osteoporosis to the appropriate subspecialist for further evaluation and management.

9. Counsel people aged 65 years or older with a hip or vertebral fracture:

Not to smoke or use tobacco;

To limit any alcohol intake to a maximum of 2 drinks a day for men and 1 drink a day for women; and

To exercise regularly (at least 3 times a week), including weight-bearing, muscle strengthening, and balance and postural exercises, depending
on their needs and capabilities, preferably supervised by physical therapists or other qualified professionals.

10. When offering pharmacologic therapy for osteoporosis to people aged 65 years or older with a hip or vertebral fracture, discuss the

benefits and risks of therapy, including, among other things:

The risk of osteoporosis-related fractures without pharmacologic therapy; and

For bisphosphonates and denosumab, the risk of atypical femoral fractures and osteonecrosis of the jaw and how to recognize potential

warning signs.

11. First-line pharmacologic therapy options for people aged 65 years or older with a hip or vertebral fracture, include:

The oral bisphosphonates alendronate and risedronate, which are generally well tolerated, familiar to health care professionals, and available at

low cost; and

Intravenous zoledronic acid and subcutaneous denosumab, if oral bisphosphonates pose difficulties.

For patients at high risk of fracture, particularly those with vertebral fractures, anabolic agents may be useful, although consultation with or

referral to a specialist would also be appropriate.

12. The optimal duration of pharmacologic therapy for people aged 65 years and older with a hip or vertebral fracture is not known.

General recommendations on stopping and restarting anti-osteoporosis drugs are available to individualize treatment for each patient.

Most published guidelines recommend that the need for therapy with bisphosphonates be reassessed after 3 to 5 years, based on their long
half-life in bone and evidence suggesting that the risk of certain rare adverse events may increase with longer duration of treatment.

Stopping denosumab without starting another antiresorptive drug should be avoided because of the possibility of rapid bone loss and increased
fracture risk. Similarly, patients stopping anabolic agents also should be placed on an antiresorptive therapy.

13. Primary care providers who are treating people aged 65 years and older with a hip or vertebral fracture may want to consider referral to
an endocrinologist or osteoporosis specialist for those patients who, while on pharmacotherapy, continue to experience fractures or bone
loss without an obvious cause, or who have comorbidities or other factors that complicate management (e.g. hyperparathyroidism, chronic

kidney disease).

Most patients do not realize, that they are at risk for
another fracture, that osteoporosis caused their frac-
ture, and that interventions can reduce their risk [32].
Thus, they are not likely to take appropriate steps to ad-
dress their risk [33]. To communicate risk related mes-
sages effectively, all health care professionals should
provide consistent and sustained messaging through-
out the care pathway, beginning at time of diagnosis
and continuing repeatedly [4,5]. These messages also
should be communicated to family/caregivers. Provid-
ing key information to persons who will be involved with
patients’ care will increase the likelihood that patients
receive it. Mentioning how patients can reduce their
risk provides a positive message and sets the stage
for additional counseling and interventions. Emphasiz-
ing the connection between fracture and osteoporosis
elevates the fracture from an unfortunate accident to
a sentinel event indicative of an important underlying
chronic disorder.
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Recommendation 2: Ensure that the usual health
care provider for a person aged 65 years or older with
a hip or vertebral fracture is made aware of the occur-
rence of the fracture. If unable to determine whether the
patient’s usual health care provider has been notified,
take action to be sure the communication is made.

Lack of communication with patients’ usual health
care providers has consistently been identified as one
of the key barriers to providing appropriate manage-
ment for secondary fracture prevention [4]. Many pa-
tients do not understand the long-term significance and
importance of their fracture. If usual health care provid-
ers are not aware of the occurrence of a fracture and
the diagnosis of osteoporosis, they cannot take steps
to provide the long-term care that this lifelong, chronic
condition requires. Vertebral fractures, in particular, are
seldom noted in medical records and reports and, if they
are mentioned, are often reported with ambiguous or
confusing terminology [34-38]. Additionally, patients are
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at highest risk for another fracture in the months imme-

diately after the initial hip or vertebral fracture [39], and

steps need to be taken on an urgent basis to reduce that

risk. When unable to determine whether the patient’s

usual health care provider has been notified, sufficient

action might entail calling the provider or sending an

email or letter. Documenting the action in the patient’s

medical record ensures better continuity of care.
Recommendation 3: Regularly assess the risk of fall-

ing of people aged 65 years or older who have ever had

a hip or vertebral fracture.

= At a minimum, take a history of their falls within the last
year.

= Minimize use of medications associated with increased
fall risk.

= Evaluate patients for conditions associated with an in-
creased fall risk.

= Strongly consider referring patients to physical and/
or occupational therapists or a physiatrist for evalua-
tion and interventions to improve impairments in mo-
bility, gait, and balance and to reduce fall risk.

About one-third of community-dwelling persons aged
65 years or older fall each year, with the incidence steadily
increasing until age 80 years [40,41]. Up to 15% of falls in
older adults result in fractures [40,41] and around 90% of
hip fractures result from a simple fall from standing height
or less [42,43]. Consequently, several entities, including
the Centers for Disease Control and Prevention, stress
that the best way to prevent hip fractures is through pre-
venting falls [44-47]. Just as having had one osteoporotic
fracture is one of the best predictors of having another
fracture, having had a previous fall is one of the best pre-
dictors of having another fall [48]. For this reason, asking
patients about their history of falls should routinely be part
of caring for patients with osteoporosis [21,48,49].

Particular medication classes associated with higher
chance of falling are often referred to as fall-risk-increas-
ing drugs (FRIDs). These include loop diuretics, antipsy-
chotics, antidepressants, benzodiazepines, antiepileptics,
and opioids [50-52]. Fall risk may vary with the particu-
lar agent, however; thus, short-acting benzodiazepines
and selective serotonin reuptake inhibitors may be safer
in terms of fall risk than other drugs within their catego-
ries [51], and the selectivity of beta-blockers may be a rel-
evant factor [50]. Pharmacists can be helpful in reviewing
FRID us and recommending potential alternatives associ-
ated with lower risk of falls. Although the association be-
tween fall risk and FRIDs is clear and it would seem logical
that minimizing FRID use would reduce falls and there-
fore fractures, the evidence demonstrating this effect is
not robust.
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Several other risk factors for falls also have been iden-
tified, including age; deficits in visual, proprioception, and
vestibular systems; decline in lower-extremity physical
performance; comorbidity burden; nutritional status;
hypoglycemia in patients with type 2 diabetes; fear of
falling; and various environmental factors [53—-55]. The
CDC has published a compendium of 41 effective fall pre-
vention interventions [56] and developed a Stopping El-
derly Accidents, Deaths, and Injuries (STEADI) program
based on guidelines from the American Geriatric Society
and British Geriatrics Society [57,58] that includes a tool-
kit, algorithm, training videos, and checklists to help cli-
nicians [59]. Additional information on fall prevention is
also available through the US Preventive Services Task
Force [48] and the National Institutes of Health [60].

Recommendation 4. Offer pharmacologic therapy
for osteoporosis to people aged 65 years or older with
a hip or vertebral fracture to reduce their risk of addi-
tional fractures.
= Do not delay initiation of therapy for BMD testing.
= Consider patients’ oral health before starting therapy

with bisphosphonates or denosumab.
= For patients who have had repair of a hip fracture or

are hospitalized for a vertebral fracture:

= Oral pharmacologic therapy can begin in the hospi-

tal and be included in discharge orders.

= Intravenous and subcutaneous pharmacologic agents

may be therapeutic options after the first 2 weeks of
the postoperative period. Concerns during this early re-
covery period include:
» Hypocalcemia because of factors including vita-
min D defficiency or perioperative overhydration.
= Acute phase reaction of flu-like symptoms after
zoledronic acid infusion, particularly in patients
who have not previously taken zoledronic acid or
other bisphosphonates.
= |f pharmacologic therapy is not provided during hos-
pitalization, then mechanisms should be in place to
ensure timely follow-up.

Because front-line clinicians are often already overex-
tended and are not generally trained in exercise mo-
dalities [61], the coalition recommends that they con-
sider referring patients at potential high risk for falls to
physical or occupational therapists or to physiatrists for
evaluation and intervention. Patients who report fear of
falling or imbalance may also benefit from using an as-
sistive device.

Pharmacologic therapy for osteoporosis reduces the
risk of fracture in older patients who have already expe-
rienced a hip or vertebral fracture. The occurrence of hip
or vertebral fracture is sufficient to establish a diagnosis
of osteoporosis regardless of BMD, and, therefore, treat-
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ment initiation should not be delayed for testing. Risk of
subsequent fracture is significantly elevated for pa-
tients at all levels of BMD [22,24,62,63] and patients
with BMD results that fall outside the “usual” diagnos-
tic parameters for osteoporosis can benefit from phar-
macotherapy. Most medical societies and professional
organizations urge physicians to offer treatment on the
basis of the clinical fracture alone [19-21,49,64,65].

Consider a patient’s oral health before starting pharma-
cologic therapy because of rare instances of osteonecrosis
of the jaw (ONJ) occurring in patients taking bisphospho-
nates or denosumab for osteoporosis. (Recommendation
#10 provides more detailed information about ONJ.) Al-
though the evidence is not robust, it appears that the risk
of ONJ can be diminished if any needed oral surgery is
completed before initiating antiresorptives [66]. There is
no need for a full dental assessment pretherapy, how-
ever, except potentially for oncology patients who will
be starting high and frequent doses of antiresorptives
[67]. For the more typical osteoporosis patient, as noted
by the Canadian Association of Oral and Maxillofacial
Surgeons, “[dlelaying the initiation of bisphosphonate
therapy pending a dental evaluation rarely would seem
necessary..." [68].

Patients who have had repair of a hip fracture or are
hospitalized for a vertebral fracture can begin taking
oral anti-osteoporosis pharmacotherapy in the hospi-
tal. Previously, there have been concerns that bisphos-
phonates might interfere with bone healing and there-
fore should not be given for some period of time after
bone surgery. As evidence has accumulated, however,
it has become clear that “[t]he efficacy of bisphospho-
nates in preventing secondary fractures overwhelms
the possible risk of fracture healing impairment asso-
ciated with the use of bisphosphonates” [69]. Literature
reviews and meta-analysis of randomized controlled
trials support this conclusion [69-71] and, in the HORI-
ZON trial of intravenous zoledronic acid after hip frac-
ture surgery, no association between zoledronic acid
infusion and delayed healing was found, even when pa-
tients were provided the drug within the first 2 weeks
after surgery [72] (recommendation #11 includes infor-
mation about how to take oral bisphosphonates that
may be particularly relevant for some hospitalized pa-
tients.).

Intravenous and subcutaneous anti-osteoporosis phar-
macotherapies are associated with other occurrences,
however, that can limit their utility in the perioperative
period. Intravenous zoledronic acid and subcutaneous de-
nosumab and romosozumab are associated with hypo-
calcemia [20,73,74], for example, which is a significant risk
factor for postoperative delirium in patients undergoing hip
fracture repair [75] These drugs are contraindicated in pa-
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tients with hypocalcaemia [74,76,77], and many surgical
patients are hypocalcemic in the postoperative period
[78-80]. In the key HORIZON Recurrent Fracture Trial,
patients with osteoporosis who had recently fractured
a hip did not receive their first zoledronic acid infusion
until after they had taken calcium and vitamin D sup-
plements for at least 2 weeks [76,81]. For patients who
are severely vitamin D deficient, repletion before provid-
ing a strong intravenous or subcutaneous antiresorp-
tive medication may be appropriate.

Patients also can experience, in addition to hypocalc-
emia, an acute-phase reaction (APR) after infusion of
zoledronic acid, characterized primarily by fever and
muscle pain. APRs usually occur within the first 3 days
after infusion and are most common in patients who
have never taken bisphosphonates before and are un-
dergoing infusion for the first time [82,83]. Adequate
serum levels of vitamin D may be protective [84], and
providing acetaminophen to patients for a few days after
the infusion can reduce the incidence of symptoms by
around 50%, although it cannot completely eliminate
the risk [82,83]. APRs that occur in the hospital are par-
ticularly problematic because fever in the perioperative
period can also signal infection — they therefore can trig-
ger substantial diagnostic evaluation and potential over-
treatment of a suspected infection. Finally, teriparatide
and abaloparatide are associated with symptomatic or-
thostatic hypotension [85,86], which can complicate pa-
tient management at a time when encouraging mobility
is critical, and therefore should be administered at bed-
time while the patient is reclining.

Recommendation 5: Initiate a daily supplement of at
least 800 IU vitamin D per day for people aged 65 years
or older with a hip or vertebral fracture.

Vitamin D is a critical nutrient that has an important role
in calcium absorption and maintenance of serum calcium
and phosphate concentrations [79]. Patients with osteo-
porosis are often vitamin D-deficient [20]. The best single
indicator of a patient’s vitamin D status is serum concen-
tration of 25-hydroxy-vitamin D (25(0H)D) [20,87]. be-
cause it reflects not only dietary and supplemental vi-
tamin D but also cutaneously produced vitamin D and
it has a sufficiently long half-life [87]. The optimal level of
25(0H)D is a matter of controversy, although serum levels
in the range of 20 to 30 ng/mL are generally thought to be
sufficient. The safe upper limit is also a matter of debate,
and there is substantial disagreement over whether to treat
to a specified serum level. In the US, the recommended
daily allowance of vitamin D is 600 U for people aged 51 to
70 years and 800 IU for people older than 70 years [87].

The effect of vitamin D alone on the risk of fracture is
not clear [19,21], although there is strong evidence that
it does reduce fractures when combined with calcium
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supplements in individuals at high risk of deficiency
[21]. It is important to note that the published clinical
trials of anti-osteoporosis medications virtually all have
involved providing vitamin D and calcium supplements
to the enrolled patients, and replicating those treatment
regimens is an additional and powerful rationale for rec-
ommending supplementation [5,21].
Recommendation 6: Initiate a daily calcium supple-
ment for people aged 65 years or older with a hip or ver-
tebral fracture who are unable to achieve an intake of
1200 mg/d of calcium from food sources.
Calcium is critical for bone mineralization and strength.
The US Recommended Dietary Allowance for calcium is
1200 mg for women aged 50 years or older and men aged
70 years or older [88], although many US adults consume
only around half that amount [20]. Studies suggest that
obtaining calcium from foods is preferable to taking sup-
plements [20,65], so taking a dietary history before advis-
ing supplementation is recommended [20].
Calcium supplements are available in many different
forms (e.g. tablets, chews, gums) and often are either
calcium carbonate or calcium citrate, although other
preparations exist. Whichever form of calcium is used,
patients should not take more than 500 to 600 mg at
a time in order to maximize absorption [20,88].
Total calcium intake higher than 1 500 mg daily has
not been shown to provide additional benefit and poten-
tially could be harmful. Hypercalcemia can contribute
to kidney stones, renal insufficiency, and gastrointesti-
nal side effects [20,88]. Whether calcium intake higher
than 2 000 mg to 2 500 mg/d increases the risk of myo-
cardial infarction or other cardiovascular events re-
mains somewhat controversial but consumption below
that does not appear to raise cardiovascular risk [19,89].
Recommendation 7: Because osteoporosis is a life-
long chronic condition, routinely follow and reevaluate
people aged 65 years or older with a hip or vertebral frac-
ture who are being treated for osteoporosis. Purposes
include:
= Reinforcing key messages about osteoporosis and
associated fractures;
= |dentifying any barriers to treatment plan adherence
that arise;

= Assessing the risk of falling;

= Monitoring for adverse treatment effects;

= Evaluating the effectiveness of the treatment plan;
and

= Determining whether any changes in treatment should
be made, including whether any anti-osteoporosis
pharmacotherapy should be changed or discontinued.

Broken bones are a leading cause of hospitalizations
in US women aged 55 years or older, ahead of heart at-
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tacks, stroke, and breast cancer [90]. Osteoporosis also
affects patients’ health related quality of life on the same
scale as diabetes mellitus, heart disease, arthritis, and
chronic obstructive pulmonary disease [91,92]. Osteoporo-
sis and broken bones constitute a chronic life-long condi-
tion that needs continuing attention and monitoring.

Follow-up with patients aged 65 years or older with
hiporvertebral fractures to reinforce key messages
about osteoporosis, including answering any questions
that patients may have developed since the previous
visit. Providing osteoporosis patients with adequate in-
formational support has been shown to be critical to
their health-related quality of life [93]. Moreover, fail-
ure to meet patients’ educational needs (e.g. medica-
tion, self-management, the nature of osteoporosis) has
been associated with poor treatment adherence, dete-
rioration of the doctor-patient relationship, and import-
ant negative psychosocial consequences [33].

Explore and address any issues with treatment plan
adherence that arise [19]. For example, patient adher-
ence with oral bisphosphonates historically has been
problematic [94]. Other aspects of treatment plans, such
as exercise programs, can also be difficult to accom-
plish because of changes in health status, transporta-
tion issues, lack of facilities, or other problems. Nutritional
status, including in adequate calcium, vitamin D, or pro-
tein intake, can adversely affect bone health. Treating cli-
nicians need to be aware of these types of barriers and at-
tempt on a regular basis to identify and overcome them.

Routinely assess the risk of falling. That risk can change
over time and asking patients whether they have fallen
since the last time they were seen takes only a few sec-
onds. Additionally, patients taking bisphosphonates should
be reminded and asked about any hip or thigh pain or
dental issues (see Recommendation #10).

Various sets of clinical guidelines advise on the best
way to monitor patients with fracture. Although they
agree on many points, they diverge on other issues,
such as the role of following BMD over time in patients
taking anti-osteoporosis medications. Those in favor of
BMD testing every 1 to 2 years contend that identifying
patients who continue to lose bone despite treatment
is critical because they may have secondary causes of
osteoporosis, need changes to their medication regi-
mens, or be taking their medication incompletely or in-
correctly [20,65,95,96]. If BMD is stable, the frequency
of BMD measurements can be reduced [65,96]. Those
who believe BMD monitoring is not needed assert
that change in BMD accounts for only a small fraction
(< 20%) of fracture risk reduction on therapy [20]. and
that most women will have a reduced risk from medica-
tion even if their BMD does not increase [19]. They also
maintain that evidence of using serial BMD testing to iden-
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tify secondary causes of osteoporosis is only anecdotal
[65]. The coalition’s clinical recommendations do not take
a position on this debate. Recommendation #12 provides
additional information about length of pharmacological
treatment.

Additional recommendations and
rationales

Recommendation 8: Consider referring people aged
65 years or older with a hip or vertebral fracture who
have possible or presumed secondary causes of osteo-
porosis to the appropriate subspecialist for further eval-
uation and management.

Many postmenopausal women, as well as men, with
osteoporosis have factors such as underlying disease
or medication use that can contribute to bone weaken-
ing [20,64,65,97-102]. Glucocorticoids are probably the
most common cause of secondary osteoporosis, but
other medications, including proton pump inhibitors, se-
lective serotonin reuptake inhibitors, barbiturates, aro-
matase inhibitors, loop diuretics, and anticoagulants,
among others, have been associated with secondary os-
teoporosis [97-99]. Medical conditions causing osteo-
porosis include endocrine disorders (e.g. diabetes mel-
litus, hyperthyroidism, hyperparathyroidism), kidney and
liver disease, malabsorption syndromes, and autoim-
mune disorders, among others [20,97,99].

Theoretically, identifying and addressing these factors
could reduce the risk of secondary fracture [97,100]. There
is little agreement on the best approach, however, and evi-
dence of the clinical utility of most testing is not available
[92,93]. Clinicians nevertheless need to consider the pos-
sibility of secondary causes of osteoporosis, conduct an
appropriate history and medical examination, and con-
sider referring patients with possible secondary causes to
appropriate subspecialists [5,20,65].

Virtually all published clinical guidelines relating to
fractures or osteoporosis include recommendations
not to use tobacco and to limit alcohol intake because
of these substances’ impact on bone health. Although
tobacco use is discouraged in any amount, the recom-
mended upper limits on alcohol intake affecting bone
health vary. The consensus recommendation follows
CDC definitions of excessive and heavy drinking: for
women, 8 or more drinks per week; for men, 15 or more
drinks per week [103].

Recommendation 9: Counsel people aged 65 years
or older with a hip or vertebral fracture:
= Not to smoke or use tobacco;
= To limit any alcohol intake to a maximum of 2 drinks

a day for men and 1 drink a day for women; and
= To exercise regularly (at least three times a week), in-

cluding weight-bearing, muscle strengthening, and
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balance and postural exercises, depending on their
needs and capabilities, preferably supervised by
physical therapists or other qualified professionals.

Clinical guidelines are also united with respect to the
importance of recommending exercise for patients
with osteoporosis [104] Regular weight-bearing and
strength-training exercise can lead to improvements in
bone mineral density and also decrease the risk of falls
[105-109]. Exercises that focus on balance and trunk
muscle strength may be even more effective at prevent-
ing falls [20]. Exercise recommendations must be tai-
lored to the individual patient, considering their needs,
limitations, and preferences, among other factors, in-
cluding safety [21,61]. For example, activities that in-
volve forward spine flexion and rotation, side bending,
or heavy weights should be approached cautiously be-
cause they generate compressive and torsional forces
on vertebrae that can result in fracture [20,61].

Although available clinical guidelines are well aligned
in terms of types of exercise they advise, they often do
not include information about exercise dosage, pro-
gression, or contraindications [104]. Thus, physicians
should strongly consider referring people aged 65 years
or older with hip or vertebral fractures to physical thera-
pists or other qualified professionals for evaluation and
exercise plan development.

For patients to make an educated and informed de-
cision about taking anti-osteoporosis medications,
they need to understand the risks and benefits of their
choices. The prescribing physician needs to take steps
to ensure that patients fully understand this material.
Guidelines promulgated by the American Association
of Clinical Endocrinologists and the American College
of Endocrinology [20] discuss osteoporosis risk com-
munication strategies and provide examples of effec-
tive presentations, and educational materials are avail-
able from other organizations as well.

Recommendation 10: When offering pharmacologic
therapy for osteoporosis to people aged 65 years or
older with a hip or vertebral fracture, discuss the benefits
and risks of therapy, including, among other things:

» The risk of osteoporosis-related fractures without
pharmacologic therapy; and

= For bisphosphonates and denosumab, the risk of
atypical femoral fractures (AFFs) and ONJ and how
to recognize potential warning signs.

One of the most important aspects of this recommen-
dation is that patients understand the full extent of risks
they face without drug treatment of their osteoporo-
sis. The risk of another broken bone is substantially in-
creased — Medicare patients who had a first fracture
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of the hip or spine had a 20% to 25% chance of a sub-
sequent fracture just within the first year [3] Conse-
qguences of second fractures may include loss of inde-
pendence, the loss of mobility, and increased mortality.
Although a full review of how different anti-osteoporo-
sis pharmacologic treatments can reduce these out-
comes is beyond the scope of this document, a brief
review of evidence concerning bisphosphonates is
appropriate because inaccurate perceptions of their
benefits and risks are often substantial barriers to ap-
propriate treatment and fracture prevention. Informa-
tion about a range of available treatments can be found
in review articles, such as that by Tu and colleagues
[110].

A recent systematic review and meta-analysis exam-
ined the effects of bisphosphonates in the specific con-
text of secondary fracture prevention [111]. The anal-
ysis included 5670 participants with osteoporotic
fractures from 12 randomized controlled trials with fol-
low-up ranging from 1 month to 3 years. Compared
with placebo, bisphosphonates significantly reduced
the risk of subsequent fracture (odds ratio [OR] = 0.499)
and mortality (OR = 0.662) as well as pain at the frac-
ture site and health-related quality of life. Hip, spine, and
wrist fractures all were reduced. These results are con-
sistent with other meta-analyses that have found both
clinically important and statistically significant reduc-
tions in secondary fractures (hip, vertebral, and nonver-
tebral) in postmenopausal women taking alendronate
[112] or risedronate [113] for at least 1 year.

One of the issues that most concerns patients who
have suffered an osteoporotic fracture is the safety
of potential therapies and particularly the risk of two
specific events: AFFs and ONJ. These conditions have
received a great deal of media attention and some
survey data suggest that the risks of anti-osteoporo-
sis drugs are overestimated [32]. Because of the impor-
tance of this issue to patients, it is important for pre-
scribing physicians to be aware of the evidence and to
be sure it is accurately communicated to their patients.

A more detailed case definition is available, but an
AFF is a fracture of the femoral shaft or subtrochan-
teric region that occurs either without any trauma or with
low trauma and that has a transverse or short oblique
configuration (not including cases of, e.g. pathologi-
cal fractures due to bone tumors or periprosthetic frac-
tures) [114,115]. AFFs can occur in the general popula-
tion but are most common in patients who are taking
bisphosphonates [116]. There have also been reports of
AFF occurring in patients on denosumab and other med-
ications, although many (but not all) of the reported pa-
tients also had extensive prior exposure to bisphospho-
nates [117-121].
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It is difficult to be sure of the background incidence
of an event as rare as AFF. Moreover, epidemiologic
studies describing the incidence of AFF in the general
population and in bisphosphonate users vary in the
use of radiographic adjudication in their case defini-
tions, as well as study design, treatment and compar-
ator groups, and populations, which adds to the uncer-
tainty. One study of patients in an integrated health care
system reported 1) a background incidence in the range
of 1to 2 cases per 100,000 person-years, 2) the risk in
patients taking bisphosphonates for 4 to 6 years in the
range of 16 cases/100,000 person-years, and 3) the risk
in patients taking bisphosphonates for 8 to 10 years in
the range of 100 cases/100,000 person-years [122]. An
ASBMR task force that reviewed the literature concluded
that the incidence of AFF in patients taking bisphospho-
nates ranges from 3.2 to 50/100,000 person-years, with
the incidence increasing with length of treatment [115].
These ranges are roughly consistent and confirm that
longer duration of treatment is associated with increased
risk of AFF. To place the relative risks in perspective, treat-
ment prevents around 162 osteoporotic fractures for
every AFF that occurs [123]. Recommendation #12 pro-
vides additional information about potential long-term
use of pharmacologic treatments.

Research continues into other risk factors. Metabolic
factors, such as impaired response of parathyroid hor-
mone to hypocalcemia, and bone mechanical/geomet-
ric factors (e.g. neck-shaft angle) have been suggested
as contributing to the risk of AFF [124,125]. Patients who
are Asian [114,117], relatively younger (< 65 to 70 years
old) [124,126], with higher bone mineral density [127], or
have used glucocorticoids for 1 year or more [128] may
also have anincreased AFF risk. Genetic risk factors may
exist as well, although evidence is still developing [129]

It should be noted thatin around 70% of the AFF cases
reviewed by an expert task force, patients reported
a prodrome of thigh or hip pain [115]. Although it is not
known whether AFF can be prevented, patients should
be told to urgently report thigh or hip pain and should re-
ceive radiographic evaluation [21,114,124,125]. Dual-en-
ergy X-ray absorptiometry technology is a useful evalu-
ation technique for detecting cortical thickening in the
spectrum of AFF [130,131] and some newer densitom-
eters can provide a single energy image of almost the
entire femur.

The first reports of ONJ in patients taking bisphos-
phonates were published in 2003 [132]. The only other
anti-osteoporosis drug associated with an increased
risk of ONJ is denosumab [133], and the risk appears
to be comparable to that associated with bisphospho-
nates [134]. The exact incidence of ONJ remains un-
known but is believed to be 0.001% or less annually in
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the general population [66,135]. In patients with osteo-
porosis who are taking usual doses of bisphospho-
nates, the incidence is estimated to be only slightly
higher — somewhere in the range of 0.001% (1/100,000)
and 0.07% (1/10,000) [66,123]. More than 90% of the
medication related cases occur in patients who have
advanced cancer and bone metastases and are taking
substantially higher drug doses, more frequently, and
often intravenously, to prevent skeletal complications
[67,123,135]. Denosumab-related ONJ, for example, has
rarely been reported in patients who do not have cancer
and who are being treated only for osteoporosis [136].
Similarly, in a systematic review and meta-analysis of
cancer patients on bisphosphonates, the risk of ONJ
was not significantly increased for patients on oral bis-
phosphonates — only for those taking the drugs intrave-
nously [137]. In short, the risk of ONJ for patients with
osteoporosis taking bisphosphonates or denosumab
appears to be only slightly higher than for the general
population and the benefit/risk ratio for bisphospho-
nates remains extremely favourable [2,66].

Risk factors for ONJ can be divided into four main
categories: 1. drug-related (type, dose, duration); 2. local
(e.g. operative treatment, anatomic factors, concomi-
tant oral disease); 3. demographic and systemic (e.g.
age, sex, comorbid conditions); and 4. genetic [138].
The risk factors themselves vary, with one set of fac-
tors identified for cancer patients taking high doses of
antiresorptives and another set of factors identified for
osteoporosis patients taking lower doses. The Inter-
national Task Force on Osteonecrosis of the Jaw, sup-
ported by 14 international societies, names dental ex-
traction and suppuration as the two most important
risk factors for osteoporosis patients on bisphospho-
nates or denosumab [66]. (More information on the risk
factors for oncology patients as well as other factors
that may increase risk can be found in the International
Task Force’s most recent review article) [66]. Although
roughly one-third of ONJ cases do not have any clear
preceding event, the most common preceding events
are local bone infection or trauma [66,67,134,139].

There are steps that clinicians and patients can take
to try to reduce the risk of ONJ. First, prescribing cli-
nicians should consider a patient’s oral health before
beginning bisphosphonates or denosumab. Addition-
ally, osteoporosis patients can best minimize their risk
of ONJ while taking bisphosphonates or denosumab
by optimizing and maintaining their dental health. The
recommendations are the same as for the general pop-
ulation: maintaining good oral hygiene is of paramount
importance and patients should visit their dentist regu-
larly [66,67,138,140]. Minor dental procedures like fillings,
inlays, crowns, and scaling can be performed routinely
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and even procedures like tooth extractions and implant
surgery can be performed if needed on osteoporosis
patients taking antiresorptives [66,67].

Whether interrupting antiresorptive therapy (“taking
a drug holiday”) before undergoing a more extensive
dental procedure affects the risk of ONJ is not known
[135,140]. Some dental practitioners assert that there
are theoretical reasons to suspect that a 2-month drug-
free period before undergoing invasive dental treatment
may be appropriate for patients with longer (>4 years)
exposure histories [138] Nevertheless, the International
Task Force, among other professional groups and aca-
demics [138,140,141] observes that there is “currently
no evidence that interruption of drug therapy in patients
requiring dental procedures reduces the risk of ONJ or
the progression of the disease” [66].

Patients should be made aware of key signs and symp-
toms of ONJ, for example jaw or tooth pain, numbness or
tingling of the lower lip or chin, loose teeth, signs of infec-
tion (swelling, pus exudation, redness, etc.), bad breath,
bare bone in the mouth. However, in many cases there
is no clear preceding dental event. Although patients
should contact their dentists about these signs and
symptoms, the clinician who prescribes the bisphospho-
nate or denosumab is responsible in the first instance for
providing the information to the patient.

Finally, more detailed patient management recom-
mendations from the dental perspective are avail-
able [66,138], and the published literature includes de-
scriptions of protocols for dental procedures that may
reduce the risk of ONJ [142].

Recommendation 11: First-line pharmacologic ther-
apy options for people aged 65 years or older with a hip
or vertebral fracture include:
= The oral bisphosphonates alendronate and risedro-

nate, which are generally well tolerated, familiar to

health care professionals, and available at low cost;
and

» |ntravenous zoledronic acid and subcutaneous deno-
sumab, if oral bisphosphonates pose difficulties.

For patients at high risk of fracture, particularly those
with vertebral fractures, anabolic agents may be useful,
although consultation with or referral to a specialist
would also be appropriate.

Almost all clinical guidelines that address how to
reduce the risk of fractures in patients with osteoporo-
sis recommend bisphosphonates as first-line therapies
[5,19,20,49,64,65,143]. Alendronate and risedronate are
oral bisphosphonates, which function as antiresorptives
and have been shown to reduce the risk of hip, vertebral,
and nonvertebral fractures in postmenopausal osteopo-
rotic women [5,19,20]. They also are generally well toler-
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ated, easier for patients to self-administer compared with
an injection or infusion, and available in generic forms
and therefore relatively low cost [5,143]. Although the
evidence of their effectiveness in men is less robust,
the evidence, focused mostly on bone mineral density
endpoints, supports their use in men [21,95]. Oral bis-
phosphonates are usually taken on a weekly or monthly
basis after an overnight fast, and patients must then
remain upright and wait at least 30 minutes before in-
gesting other foods or medicines [20,64]. If patients
cannot remain upright for that duration, have esoph-
ageal disease that could delay tablet transit, or have
problems with gastrointestinal absorption, different
medications would likely be more appropriate. All bis-
phosphonates are known to affect kidney function (re-
gardless of the route of administration) and should be
used cautiously, or not at all, in patients with estimated
glomerular filtration rates below 30 to 35 mL/min.
Zoledronic acid also has broad antifracture efficacy
(reducing the risk of hip, vertebral, and nonvertebral
fractures) and is a useful first-line option for patients
who have difficulty with oral bisphosphonates. Pretreat-
ing patients with acetaminophen 1 or 2 hours before in-
fusion or for a few days after infusion can reduce the
risk of a flu-like acute phase reaction (e.g. fever, head-
ache, muscle aches) that otherwise occurs in 30% to
40% of patients during their first infusion [20,64,144~
146]. Denosumab is a monoclonal antibody that binds
to the cytokine RANKL (receptor activator of nuclear
factor kappa-B ligand), thereby inhibiting osteoclasts
and functioning primarily as an antiresorptive [147,148].
It also has broad antifracture efficacy, particularly for
preventing vertebral fractures, which it reduces by ap-
proximately 70% over 3 years [148]. Denosumab is ad-
ministered by subcutaneous injection every 6 months
and is thought to be appropriate for patients with renal
insufficiency, although any calcium deficiency, vitamin
D deficiency, or secondary hyperparathyroidism should
be resolved first and patients with severe insufficiency
should be monitored for hypocalcemia [20,64,149,150].
Unlike bisphosphonates, denosumab is not incorpo-
rated into the bone matrix and its antiresorptive effects
do not continue after treatment is discontinued; rapid
transition to another therapy after discontinuation of
denosumab is recommended to prevent the risk of frac-
tures from subsequently increasing [64,151].
Depending on individual medical circumstances and
other factors, the anabolic agents teriparatide, abalopa-
ratide, and romosozumab may also be useful front-line
therapies [19-21,64,74,152-154]. Although favourable
fracture healing effects of teriparatide and abaloparatide
have been observed in animal models, less is known about
their effects in the immediate post-fracture period. In gen-
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eral, anabolic agents have not been recommended as

first-line therapies because it is not clear whether they

reduce the risk of hip fractures [19-21,95,154/, although

a recent meta-analysis suggests that they might [155].

They also have substantial costs and are administered by

subcutaneous injection — daily for teriparatide and abalo-

paratide and monthly for romosozumab. They are usually
reserved for patients with severe osteoporosis (particu-
larly those with vertebral fractures), for treating glucocorti-
coid-induced osteoporosis, and for patients in whom alter-
native therapies are contraindicated [5,21,65,74,95,152].

Use of teriparatide and abaloparatide is generally lim-

ited to 2 years because of risk of osteosarcoma (based

on rodent studies only, however) and a limited anabolic
window, whereas use of romosozumab is limited to 1 year.

Because their efficacy falls when stopped, patients should

receive an antiresorptive therapy to preserve or perhaps

enhance their risk reduction after anabolic drugs are dis-
continued [20,64,74,152].

Itis critical to note this recommendation is general in
nature and does not necessarily apply to any specific
patient. Choice of therapy should be determined on an
individual basis by patients and their physicians. More
complete information on the benefits and risks of all po-
tential anti-osteoporosis medications can be found in
professional clinical guidelines, the medical literature,
and the FDA-approved product labels.

Recommendation 12: The optimal duration of phar-
macologic therapy for people aged 65 years and older
with a hip or vertebral fracture is not known.
= General recommendations on stopping and restart-

ing antiosteoporosis drugs are available to individual-

ize treatment for each patient.

» Most published guidelines recommend that the need
for therapy with bisphosphonates be reassessed
after 3 to 5 years, based on their long half-life in bone
and evidence suggesting that the risk of certain rare
adverse events may increase with longer duration of
treatment.

= Stopping denosumab without starting another an-
tiresorptive drug should be avoided because of the
possibility of rapid bone loss and increased fracture
risk. Similarly, patients stopping anabolic agents also
should be placed on an antiresorptive therapy.

The optimal length of pharmacological treatment, partic-
ularly for bisphosphonates, is not known [19-21,49,65].
Many of the pivotal trials had durations of a few years,
and the small number of trials with longer duration (up
to 10 years) provide suggestive but limited data [21,123].
In light of available data and their limitations, periods of
bisphosphonate use longer than 3 to 5 years (3 years for
intravenous bisphosphonates, 5 years for oral) are gen-
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erally recommended only for patients at high risk of os-
teoporotic fracture [19-21,95,123], although there is not
universal consensus on this approach [156].

“Drug holidays,” or periods of time when pharmaco-
logic therapy is not given, have been suggested as a clini-
cal approach to address the uncertainty [116], but data
are only now emerging on their effects in various popula-
tions and results are inconsistent [157]. Experiences of
one large cohort of women aged 50 years or older who
had used a bisphosphonate suggest that the risk of AFF
is reduced by around 40% in the first year of the drug
holiday and reduced by around 80% by later years [158].
A drop in risk of AFF, however, would need to be bal-
anced against any increase in the risk of osteoporotic
fractures during the holiday and some recent studies in-
dicate that this risk could increase by 30% to 40% within
a short time of stopping the medication [159,160]. Other
studies, however, have not found an increased risk of os-
teoporotic fractures in bisphosphonate users who dis-
continued the drugs for a year or more [161]. Differences
in study definitions, patient populations, and methodol-
ogies, among other factors, make these results difficult
to interpret, but future data may help clarify the expected
outcomes.

Unlike bisphosphonates, denosumab is not incorpo-
rated into the bone matrix and its antiresorptive effects
do not continue after treatment is discontinued; rapid
transition to another therapy after discontinuation of
denosumab is recommended to prevent the risk of frac-
tures from subsequently increasing [64,151].

Use of the anabolic drugs teriparatide and abalop-
aratide for more than 2 cumulative years during a pa-
tient's lifetime is not recommended, primarily because
of the potential risk of osteosarcoma (based on rodent
studies) [86,162] and use of romosozumab is limited to
1 year [74]. Additionally, gains in BMD are lost rapidly
when anabolic drugs are stopped, and patients should
be continued on an antiresorptive therapy to preserve
or perhaps enhance their risk reduction after anabolic
drug discontinuation [20,64,74,152].

Recommendation 13: Primary care providers who
are treating people aged 65 years and older with a hip
or vertebral fracture may want to consider referral to
an endocrinologist or osteoporosis specialist for those
patients who, while on pharmacotherapy, continue to
experience fractures or bone loss without an obvious
cause, or who have comorbidities or other factors that
complicate management (e.g. hyperparathyroidism, chro-
nic kidney disease).

The decision whether to refer a patient to an endocri-
nologist or other osteoporosis specialist will usually be
made on a case-by-case basis, taking into account fac-
tors such as the patient’s specific clinical situation and
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comorbidities, the physician’s time, resources, and ex-
perience, and the availability of an appropriate specialist
or FLS program among others. Although less common
conditions, like hypercalciuria, hyperparathyroidism, and
various malabsorption disorders, may prompt consider-
ation of referral, even some relatively common conditions,
like diabetes or chronic kidney disease, can significantly
complicate osteoporosis care and may also provide
a basis for referral [20]. This recommendation assumes
that any issues of therapy adherence have already been
addressed.

Conclusion

These consensus recommendations represent the first
step toward global efforts to reduce the burden of secon-
dary osteoporotic fractures with their devastating ef-
fects on survival, function, and quality of life. The ASBMR
Secondary Fracture Prevention Initiative will next launch
an action plan including: 1. support, coordination, and ex-
pansion of existing secondary fracture prevention regis-
tries and data collection; 2. expansion of the use of case
management/fracture liaison services; 3. development
and dissemination of educational materials for patients
and health care professionals; 4. improvement of the di-
agnosis of and communication about patients with ver-
tebral fractures; 5. exploration of potential uses of re-
imbursement and financial incentives; 6. continuation
of the development of specific quantifiable goals and
identification of quality measures; 7. exploration of po-
tential uses of new technologies and staying abreast of
the evolution of clinical standards; 8. continuation of the
development of pilot programs for preventing second-
ary fracture for testing in integrated health care delivery
systems; 9. building relationships with key organizations
that are not coalition members; and 10. continuation of
coalition and stakeholder coordination. This set of next
steps may be ambitious, but the alternative is to con-
tinue along the current path that has neglected to pro-
tect patients from a future of suffering.
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Abstrakt

Pocas pandémie COVID-19 je velmi dblezité, aby sa ludia s osteoporézou a poruchami metabolizmu vapnika vyvarovali
vzniku fraktur a aby mali zabezpecenu adekvatnu zdravotnu starostlivost. Osteoldgovia ¢asto musia modifikovat svoj
doterajsi pristup tak, aby zamedzili Sireniu ochorenia COVID-19 a zaroven nadalej dokdzali zabezpecit optimalny ma-
nazment metabolickych ochoreni skeletu. Neurgentnu starostlivost je potrebné odlozit na neskdr, pacientov je nutné vy-
Setrovat distan¢nou formou prostrednictvom telefonickych rozhovorov alebo internetovej komunikdcie, vhodné je pod-
porovat tzv. ,selfmanaZzment” ochorenia. Manazment pacientov na Specifickej antiporotickej liebe méze byt pocas
pandémie COVID-19 problematicky. Podanie intravendznych bisfosfonatov mozno pravdepodobne odloZit aj na viac
ako 6-9 mesiacov. Pacienti uzivajuci denosumab by mali pokracovat v liecbe, no ked' interval podania denosumabu
presiahne 7 mesiacov, je nevyhnutné urychlene zabezpedit prechod na perorélne bisfosfondty. Riziko vzniku zlomeniny
sa zvysuje prakticky okamzite po vynechani lieCby. Optimalizacia prisunu vitaminu D mdze zniZit riziko akvirdcie res-
piracnej infekcie a zmiernit priebeh virusového ochorenia. U pacientov s hypoparatyredzou alebo hyperparatyredzou
je mozné mnohé vysetrenia a intervencie odloZit na neskdr, mnohi pacienti mozu byt vySetrovani distanénou formoul.

Kld¢ové slova: COVID-19 — denosumab — hyperparatyredza — kyselina zoledronova — osteoporéza — pandémia —
vitamin D

Abstract

During the COVID-19 crisis it is very important for people with osteoporosis and calcium metabolism disorders to
prevent fractures and to have guidance and support in managing their diseases. Osteologists have to make rapid
changes to services in order to help prevent spread of the virus while maintaining best clinical practice possible.
Non-urgent appointments should be postponed, remote consultations should be promoted and patients should be
empowered to self-manage their conditions safely. Management of patients on specific parenteral antiporotic treat-
ments could be problematic. IV bisphosphonates infusions can be delayed for at least 6—9 months during the pan-
demics. Patients on denosumab should continue planned therapy, if more than 7 months have passed after last deno-
sumab administration alternative management with oral bisphosphonates should be followed quickly because of
immediate increased risk of fracture. Vitamin D supplementation may probably protect patients from viral respiratory
infections and alleviate the course of disease. Many diagnostic and therapeutic interventions of patients with hypo-
or hyperparathyroidism should be postponed and most of the patients should be managed via remote consultations.

Key words: COVID-19 — denosumab — hyperparathyroidism — osteoporosis — pandemics — vitamin D — zoledro-
nic acid
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Uvod

Pandémia ochorenia COVID-19 sposobeného novym koro-
navirusom SARS-CoV-2 ovplyvnila poskytovanie zdravot-
nej starostlivosti na celom svete. Exponencidlne rastie
nielen pocet nakazenych, ale aj pocet vedeckych prac
0 COVID-19. Za posledné 3 mesiace sa objavilo viac ako
7 000 takychto vedeckych ¢lankov [1]. Stéle CastejSie
sa vSak objavuju hlasy poukazujuce na tzv. ,collateral
damage”: na pacientov s ,beznymi” ochoreniami, ktori
v désledku reprofilizacie oddeleni/nemocnic a restriktiv-
nych epidemiologickych opatreni nedostali adekvatnu
zdravotnu starostlivost [2].

Specialista v beznej klinickej praxi musi v st¢asnosti
vyvazovat na jednej strane riziko, Ze vystavi pacienta
moznej infekcii virusom, a na druhej strane riziko, ze pa-
cientovi poCas pandémie nezabezpeci adekvatnu zdra-
votnu starostlivost o jeho chronické ochorenia.

Vynimkou, samozrejme, nie su ani pacienti s metabo-
lickymi ochoreniami skeletu a poruchami metabolizmu
vapnika. Samotnd pritomnost osteopordzy nezvysuje
riziko nakazy, avSak osteoporoza je ochorenie postihujluce
prevazne zeny po 50., so signifikantnou podskupinou zien
po 70. roku veku. Tato skupina pacientov trpi Casto dalsimi
komorbiditami (diabetes mellitus, artériova hypertenzia,
chronické ochorenie obli¢iek), a preto sa jedna o vysoko-
rizikovu skupinu vzhladom na moznu akviraciu ochore-
nia COVID-19. Manazment pacientov s metabolickymi
ochoreniami skeletu sa odohrdva prevazne v ambu-
lantnej sfére, pacienti potrebuju ¢asto liecbu, ktoru je
mozné podat iba v ambulantnych podmienkach a jej dI-
hodobejsie vynechanie méze viest k zavaznym dbsled-
kom. Aj ked Slovenské aj Ceska republika zatial pandé-
miu ochorenia COVID-19 zvladaju po epidemiologicke;
stranke UspeSne a postupne sledujeme aj uvolfovanie
obmedzeni, mozno predpokladat, Ze urcita forma ob-
medzeni hlavne v sfére poskytovania ambulantnej zdra-
votnej starostlivosti este relativne dlho pretrva (zrejme
az do vyvinutia U¢innej vakciny) [3]. Navyse staci vzpla-
nutie jedného ohniska nakazy, zavleCenie infekcie zo
zahranicia alebo prichod druhej viny pandémie (pri prav-
depodobne minimalnej premorenosti nasej populécie)
a mbdzeme byt svedkami znovuzavedenia rozsiahlych
epidemiologickych opatreni.

Preto sme presvedceni, Ze je nevyhnutné mat priprave-
ny plan pre krizovy manazment metabolickych ochoreni
skeletu [4]. V nasledujucom texte sumarizujeme odpo-
ru¢ania odbornych spolo¢nosti 0 manazmente osteo-
pordzy a poruch metabolizmu vapnika za obmedzenych
podmienok v case pandémie ochorenia COVID-19.

Vitamin D

Vysledky viacerych studii naznacujy, ze vitamin D hra
kldCovu ulohu v redukcii rizika akvirdcie respiracnych
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ochorenti [5]. Vitamin D ma aj imunomodulacny ucinok,
timi zapalovu odpoved, ¢o mbdze mat v rdmci ochore-
nia COVID-19 vyznam pri tzv. cytokinovej burke, ktoru
toto ochorenie ¢asto vyvolava [6]. Deficit vitaminu D je
rizikovym faktorom rozvoja syndromu akutnej dychovej
tiesne (ARDS — Acute Respiratory Distress Syndrome)
a miery jeho zavaznosti [7]. Nedadvna Studia preukazala
negativnu korelaciu medzi priemernou hodnotou séro-
vého vitaminu D v populacii a po¢tu obeti COVID-19
prepocitanych na milion obyvatelov. Zatial ¢o na Slo-
vensku bola priemerna hodnota D(25)OH 81,5 nmol/I
a pocet umrti asociovanych s COVID-19 prepocita-
nych na milién obyvatelov bol 0,4, v Spanielsku bola
hodnota D(25)0H 42,5 nmol/l a pocet umrti prepodci-
tanych na milién obyvatelov bol 314 [8]. V observacnej
Studii z troch juhodzijskych nemocnic bola prevalencia
deficitu vitaminu D vySSia u pacientov s tazsim priebe-
hom ochorenia COVID-19. Tito pacienti mali 8-nasobne
vysSie riziko rozvoja zavaznej formy ochorenia [9]. V i-
terature sa uz dokonca objavili konkrétne odporucené
davky a cielové koncentracie 25(0H)D v krvi v snahe
zabranit rozvoju infekcie virusom chripky alebo SARS-
CoV-2: 10 000 IU vitaminu D, denne za ucelom rych-
leho zvysenia koncentracie 25(0H)D nad 40-60 ng/ml
(100-150 nmol/1) [10]. Zatial nemame Ziadne randomi-
zované klinické studie o vztahu medzi deficitom vita-
minu D a infekciou COVID-19. Optimalizacia prisunu vi-
taminu D sa vSak vo vSeobecnosti javi ako bezpecna
a efektivha forma prevencie respiracnych ochoreni,
navySe adekvatne hodnoty vitaminu D v krvi st esen-
cidlnym komponentom manazmentu metabolickych
ochoreni skeletu.

Osteoporoéza

VsSeobecné odporucania

Vo vSeobecnosti plati, Ze pacienti by mali pokracovat
v Specifickej antiporotickej lieCbe bez obmedzenia. Zatial
neexistuju dékazy, ze by antiporoticka lieCba ovplyvnila
priebeh ochorenia ¢i uz v pozitivnom alebo negativnom
zmysle. Ochorenie COVID-19 vSak spdsobuje u mno-
hych pacientov zavazny hyperkoagulacny stav, preto
treba v takomto pripade prehodnotit uzivanie estrogé-
nov a raloxifénu (mierne zvysuju tromboticky potencial)
[11]. Zahdjenie liecby perordlnymi bisfosfonatmi mozno
zrealizovat distan¢nou formou (prostrednictvom telefo-
nického rozhovoru alebo videorozhovoru — tzv. virtual-
nej vizity"). Zahajenie lie¢by by sa nemalo odloZit najma
u pacientov s vysokym rizikom osteoporotickych fraktur.
Denzitometrické vySetrenia mozno odlozit na neskor
a pokracovat v nich vtedy, ked ndrodné zdravotnicke
autority umoznia realizaciu elektivnych zdravotnych vy-
konov [12].

www.clinicalosteology.org
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OSTEOPOROZA A PORUCHY MATEBOLIZMU VAPNIKA POCAS PANDEMIE COVID-19

Osteopordza, poruchy metabolizmu vapnika a ani Specificka antiporoticka liecba nezvysuju Vase riziko nakazy
koronavirusom SARS-CoV-2 ani nespdsobuju tazsi priebeh ochorenia. Zostarite v bezpeci a dodrZiavajte
bezpecnostné opatrenia vyhlasené zdravotnickymi autoritami.

Viac nez kedykolvek predtym je doleZité zostat bez zlomenin. Prevencia padov je rozhodujlca, ubezpecte sa,
ze vdomacom prostredi nemate ziadne prekdazky.

Optimalizujte svoj prisun vapnika a vitaminu D. Neprerusujte liecbu osteoporozy, ktora Vam bola predpisan3,

v pripade obav kontaktujte lekdra — vyuzivajte formu telefomckej
alebo e-mailovej komunikécie s Vasim lekarom. ‘
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T
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nebude mat zasadny vplyv na zdravie '

VasSich kosti. Ak v§ak uzivate denosumab ’
a Vasa injekcia sa odloZi o viac ako
4 mesiace neviéhajte kontaktovat Vasho
lekdra — dohodne s Vami adekvatny ‘
alternativny postup. ’ '

, @
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Ak sa Vam zrusi termin na podanie injekcie alebo

Udrzujte telefonicky alebo e-mailovy

kontakt s rodinou a priatelmi — fyzicka -
izolacia neznamena socialnu izolaciu. ’
Neobavajte sa poziadat o pomoc, ak O£

potrebujete nakupit, vyzdvihnut lieky
alebo ind sluzbu.

www.koronainfo.sk

www. osteoporoza.sk
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www.theros.org.uk/information-and-support/coronavirus-and-osteoporosis/

www.endocrinology.org/clinical-practice/covid-19-resources-for-managing-endocrine-conditions/
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Vel'mi dolezita je edukacia pacientov, dobre infor-
movany a pouceny pacient je kompliantnejsi s liecbou
a schopnejsi tzv. ,selfmanazmentu” svojho ochore-
nia, Co m6ze byt pocas pandémie COVID-19 klicové.
Zoznam dblezitych internetovych stranok s informa-
ciami o metabolickych ochoreniach skeletu pre pa-
cientov spracovany do formy letaku najdete na pred-

chadzajlcej strane.

Specifické odporiéania pre manazment
pacientov, ktori z roznych dovodov
nemaju pristup k inej ako peroralnej
antiporotickej lieche pocas pandémie
COVID-19

Denosumab

Pacienti by mali pokracovat v liecbe denosumabom
ako maju zavedené. Vyssi kostny obrat, strata minera-
lovej kostnej hustoty a zvySené riziko vertebralnych frak-
tur su dobre zdokumentované komplikacie po vysadeni
liecby denosumabom [13]. Pred podanim denosumabu
sa nevyzaduje standardné laboratorne vysetrenie (vapnik,
vitamin D, kreatinin) ak predchadzajlce vysledky boli vy-
hovujlce, a lekar povazuje klinicky stav pacienta za stabili-
zovany. Laboratdrne vySetrenie sa doporucuje u pacientov
s nestabilnymi renalnymi parametrami, s pokrocilym ob-
lickovym ochorenim (Stadium 4 az 5 dla KDIGO - Kidney
Disease Improving Global Qutcomes), s malabsorpciou,
s hypoparatyredzou a u pacientov uzivajucich sluckové
diuretikd [12]. U pacientov sa moze interval podania
denosumabu prediZit na 7 mesiacov. V pripade ne-
moznosti podania denosumabu treba zvazit prechod

na peroralne bisfosfonaty [14]. U pacientov s ochore-
niami gastrointestindlneho traktu treba zvazit mesacne
ibandronat alebo tyzdenne/mesacne rizedronat.

Teriparatid

U pacientov, u ktorych s liebou nemozno pokracovat,
je mozné odlozZit podanie teriparatidu o 2—-3 mesiace.
Po vysadeni teriparatidu sa hodnota kostnej minera-
lovej hustoty postupne znizuje [15]. V pripade dlhsieho
¢asového intervalu je vhodné prejst na poddvanie oral-
nych bisfosfonatov.

Intravenézne bisfosfonaty

Mnohé studie poukazuju na fakt, Zze protektivny efekt
bisfosfonatov pretrvava mesiace, mozno az roky po ich
podani [16]. Preto za situdcie, kedy nemozno zabezpe-
¢it intravendzne podavanie bisfosfondtov, by odlozenie
lieCby aj o niekolko mesiacov (6—=9 mesiacov) nemalo
byt pre pacientov skodlivé. Intravendzne podanie ky-
seliny zoledréonovej méze viest k prejavom podobnym
chripke [17]. Kedze tieto prejavy su podobné sympto-
matoldgii pri ochoreni COVID-19, niektoré pracoviska
sa za Uc¢elom minimalizovania moznych nedorozumeni
pocas pandémie rozhodli kyselinu zoledrénovu intrave-
nézne nepodavat [18].

Ochorenia pristitnych teliesok

Hyperparatyreéza

Akutna intervencia u pacientov s primarnou hyperpa-
ratyredzou je indikovana iba zriedka. Zvacsa totiz ide
o pomaly sa rozvijajuce ochorenie a pacienti maju ty-

Tab. | Stratifikacia rizika u pacientov s hyperparatyreézou vyzadujucich chirurgicku intervenciu.

Upravené podla [21]

uroven chirurgicky manazment

1a emergentna operacia do 24 hodin

1b urgentna operacia do 72 hodin

2 operacia moze byt bezpecne odloZend az o 4 tyzdne

3 operacia moze byt bezpecne odlozend az o 3 mesiace

4 operacia moze byt bezpe¢ne odloZena o viac ako 3 mesiace

Ca - calcium/vapnik PTH — parathormon

Clin Osteol 2020; 25(1): 28-34

pacient s hyperparatyre6zou

hyperkalciémia > 3 mmol/l farmakoterapiou nekontrolovatelna
suspektny karcindm pristitneho telieska
rehospitalizacia za U¢elom farmakoterapie hyperparatyreézy

tehotné Zeny so signifikantnou hyperkalciémiou (iCa > 2,85 mmol/I)
idedlne v 2. trimestri tehotenstva

hyperkalciémia u pacientov po transplantacii so zhorsujucimi sa re-
nalnymi funkciami

pacienti s recidivujucou symptomatickou nefrolitiazou

ostatni pacienti vyzadujuci chirurgicky vykon na pristitnych
telieskach

www.clinicalosteology.org
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picky hyperparatyreézu uz niekolko rokov pred stano-
venim diagndzy. Manazment vacsiny pacientov znesie
odklad do normalizacie epidemiologickej situacie a pri-
padnu paratyreoidektémiu mozno odloZit na neskér.
Pacienti by mali byt edukovani o symptémoch hyper-
kalciémie (najméa anorexia, nauzea, zvracanie, bolesti
brucha, bolesti kosti, zmeny kognitivnych funkcii atd).
Pacienti su obzvlast nachylni na rozvoj dehydratacie
pocas interkurentnych ochoreni a pri hori¢natych sta-
voch, mali by byt teda désledne edukovani o dodrzia-
vani adekvatneho pitného rezimu. Rutinné laboratérne
kontroly sa nedoporucujd, manazment by mal prebie-
hat predovsetkym distan¢ne a na zéklade zhodnotenia
symptomov a klinickych prejavov hyperkalciémie. U pa-
cientov so symptomatickou hyperkalciémiou, u ktorych
z organiza¢nych dévodov nie je mozné zrealizovat pa-
ratyreoidektomiu, treba zvazit liecbu cinacalcetom [18]
Stratifikacia rizika u pacientov s hyperparatyredzou vy-
zadujucich chirurgicku intervenciu je uvedena v tab.
Manazment akutnej hyperkalciémie v obmedzenych
podmienkach poc¢as pandémie COVID-19 znazornuje
schéma.

Hypoparatyredza
U pacientov s hypoparatyredzou je nevyhnutné za-
bezpedit adekvatny a neprerusovany prisun prepara-

tov vapnika a vitaminu D. Interkurentné infekcie mézu
u tychto pacientov velmi vyznamne narusit homeo-
stdzu sérového vapnika. Pacienti musia byt edukovani
o prejavoch hypokalciémie (pocit brnenia prstov, sva-
lové krf¢e) a v pripade rozvoja tychto priznakov uzit za-
chrannud davku vapnika (500-1 000 mg) a jedla bo-
hatého na kalcium. Pokial sa klinicky stav nezlepsi,
paciet by mal vyhladat lekdrsku pomoc, je nutné zrea-
lizovat vysetrenie sérového vapnika, albuminu a kreati-
ninu. Pacienti s protrahovanym vracanim alebo hnac-
kovym ochorenim by mali vyhladat lekdrsku pomoc,
pretoze budu velmi pravdepodobne potrebovat Upravu
davky vapnika, alebo dokonca hospitalizaciu. Ak sa
meni davkovanie lieCby, je nutna laboratérna kontrola
0 1-2 tyzdne. Empirické podavanie vyssich davok alfa-
kalcidolu alebo kalcitriolu sa nedoporucuje [19].

Zaver

Lekdrov poskytujucich zdravotnu starostlivost pacien-
tom s oteopordzou a poruchami metabolizmu vapnika
Caka pocas pandémie nelahka uloha. Musia respekto-
vat nariadenia orgdnov verejného zdravotnictva a snazit
sa zamedzit Sireniu virusu prostrednictvom opatreni,
ktoré Casto zasadne ovyplyvnia fungovanie osteologic-
kej ambulantnej aj Ustavnej zdravotnej starostlivosti.
V tejto situdcii vSak zaroven musia hladat riesenia, ako

Schéma | ManaZment akutnej hyperkalciémie po¢as pandémie COVID-19. Upravené podla [19]

AKUTNA HYPERKALCEMIA

1 PTH

!

najskor primarna hyperparatyre6za

nevyzaduje dalSiu diagnostiku a lie¢bu
ak:
pacient nie je vyrazne symptomaticky
a/alebo
hodnota Ca nie je > 3,25 mmol/I

!

| PTH

!

? malignita
? intoxikacia vitaminom D
?iné

vyZzaduje akutnu diagnostiku a liecbu —
mozné rychle zhorsenie stavu

!

Standardna liecba

intraven6zna rehydratdcia fyziologickym roztokom CAVE: rozvoj ARDS u pacientov s COVID-19

intravendzne diuretika iba pri prevodneni, nie za iéelom znizovania hyperkalciémie

!

+/- cinacalcet

v zdvaznych pripadoch
paratyreoidektémia (vid' tab)

www.clinicalosteology.org

!

intraven6zne podanie kyseliny zoledrénove;j,
CAVE: mozné chripke podobné
priznaky po i. v. podani

+/- glukokortikoidy
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¢o mozno najeefektivnejsie zabezpecit svojim pacien-
tom adekvatny manazment ich chronickych ochoreni
a minimalizvat tak tzv. ,collateral damage” — mozné po-
Skodenie pacienta suboptimalne poskytnutou zdravot-
nou starostlivostou pocas krizovéh stavu vyvolaného
pandémiou COVID-19. Kazda kriza vSak vedie aj k na-
dobudnutiu novych vedomosti a skusenosti, k prehod-
noteniu doterajsich postupov a k rychlejsiemu zavadza-
niu zmien, ¢o sa v kone¢nom dbsledku moze pretavit
do novych (lepsich) modelov posyktovania zdravotne;
starostlivosti a lepSej pripravenosti na dalSie pandémie,
s ktorymi sa v buducnosti este urcite stretneme.
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V nasledujicim doporuceni poskytujeme
nékteré uzitecné informace pro dospélé
s osteopordozou v dobé pandemie
COVID 19.

Samotna osteopordza nezvysSuje riziko vzniku nakazy
koronavirem nebo zavaznych komplikaci. Nicméné, pro
kazdého, kdo trpi osteopordzou, je dilezité, aby nepro-
délal zlomeninu. Systémy zdravotni péce jsou pretizené
a obecna doporuceni vyzyvaji lidi, aby se vyhybali ne-
mocnicim a ordinacim Iékar(, pokud to neni nezbytné
nutné.

Méjte prosim na paméti, ze starsi dospéli a lidé trpici
urcitymi chronickymi chorobami, jako je cukrovka nebo
plicm’onemocnénl' onemocnénisrdce nebo ledvin, jsou
v pripadé virového onemocnéni, jako je chripka nebo
onemocnéni COVID-19 (CoronaVirus 19 disease).

Webové stranky ministerstva zdravotnictvi CR po-

skytuji dllezité informace o tom, jak se chranit, cestovni

rady a dalSi pokyny: https://koronavirus.mzcr.cz/.

www.clinicalosteology.org

ZAKLADNI PREVENTIVNI DOPORUCENI

PRI PANDEMII COVID-19
* Prevence padu je zasadni: budte opatrni a ujistéte
se, ze vase domaci prostredi je bez prekazek, dbejte
na dobrou obuv a vyhybejte se kluzkym povrchdm.

= UdrZzujte kontakt s rodinou a prateli telefonicky nebo
e-mailem — domaci izolace nema byt socialni izolaci.

= Nevahejte pozadat o podporu, kterou potrebujete
pro nakupy, vyzvednuti Iékd v lékarné nékoho bliz-
kého nebo nabizené sluzby ve svém okoli.

= Udrzujte fyzickou kondici, i kdyz jste nucené dlouho-
dobé doma. Pravidelna chlize po byté a cviceni zvy-
Suje odolnost celého organismu (http://www.osteo-
-liga.cz/index.php/program-cviceni).

ZAKLADNIi DOPORUCENI PRO LECBU
OSTEOPOROZY PRI PANDEMII
COVID-19

= Pokud plati nafizeni vlady, abyste z(stali doma, nebo
mate obavy z cesty a ndvstévy svého Iékafe nebo ne-
mocnice, zkuste si sjednat telefonickou schiizku. Re-
cepty Ize poslat elektronicky (e-recept) telefonicky
pifes SMS nebo e-mailem.

= Neprerusujte zadnou lécbu osteopordzy, ktera vam
byla pfedepsana. Pokud se necitite dobre a vyne-
chate néjaké tablety, nezapomerite obnovit obvyklou
davku léku, jakmile se budete citit dobfe. Do€asné
zpozdéni lécby nebude mit dlouhodoby vliv na zdravi
kosti.

= Pokud je kontrolni navstéva u vaseho lékare zruSena
nebo se v tuto chvili necitite prilis dobfe na to, abyste
lék k 1é¢bé osteopordzy vyzvedi(a), kontaktujte telefo-
nicky (i pfes SMS) nebo e-mailem svého Iékare a do-
mluvte si novy termin na dobu, kdy bude navstéva
opéet mozna, aby byly zachovany prinosy lécby.

Clin Osteol 2020; 25(1): 35-36
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= U vétsiny Iéka, které jsou uzivany pro Iécbu osteopo-
rozy, nehrozi pri kratkodobém vysazeni riziko nah-
Iého zhorSeni osteoporézy a novych zlomenin.

INJEKCNI LECBA

= Lécba teriparatidem (podkozni injekce Forsteo, Terrosa,
Movymia): pFi kratkodobém vysazeni (nékolika tydn()
nehrozi riziko zhorseni stavu vasich kosti.

= Lécba denosumabem (podkozni injekce Prolia): je
dulezité, aby nebylo podani dalsi injekce zpozdéno
o vice nez 4-6 tydn(, protoze pfinosy lécby po této
dobé rychle odeznivaji a preruseni Iécby muiize byt
spojeno s vyssim rizikem zlomenin obratlG. Pokud
se nemUZete na pldnovanou navstévu k injekéni apli-
kaci leku dostavit, je nezbytné se domluvit s vasim
oSetfujicim Iékafem na dalSim postupu (zajisténi
nového terminu navstévy nebo zajisténi aplikace Iéku
v domacim prostredi). Mezi nezadoucimi Ucinky léku
Prolia u pacient( s osteoporézou (a u pacientt s kar-
cinomem prsu nebo prostaty IéCenych hormonalni

Clin Osteol 2020; 25(1): 35-36

ablaci) byl hlasen také casty vyskyt infekci hornich
cest dychacich. Necitite-li se zcela zdravi nebo pfi
podezreni na kontakt s infikovanou osobou doporu-
Cujeme aplikaci Iéku doc¢asné odlozit a informovat
svého osetrujiciho Iékare nebo praktického Iékare.
= Lécba ibandronatem (napf. nitrozilni injekce Bonviva)
nebo kyselinou zoledronovou (infuze Aclasta): Iéky
maji velmi dlouhy poloCas v kosti a pfi preruseni Iécby
(aZ nékolik mésict podle typu a délky predchozi lécby)
nehrozi zhorSeni stavu vasich kosti.
skytne vas osetfujici Iékar. Pripadné se mdzete obratit
s dotazy na Ligu proti osteopordéze (http://www.osteo-
-liga.cz/index.php/dotazy).

Text byl zverejnén v dobé pandemie COVID-19 na webo-
vych strankdch Spolecnosti pro metabolicka onemoc-
néni skeletu CLS JEP a Ligy proti osteopordze. Se schva-
lenim vyboru SMOS CLS JEP vypracoval doc. MUDr. Vit
Zikan, Ph.D.

www.clinicalosteology.org
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Abstrakt

Mentdlna anorexia je tretie najcastejSie chronické ochorenie u adolescentnych dievéat. Klinické symptémy sa roz-
vijaju v obdobi puberty, ked nutriéna deprivécia s naslednou hormondlnou dysregulaciou mézu narusit modeldciu
kosti s mikroarchitektonickymi a Strukturdlnymi zmenami a znizenim denzity kostného mineralu. Ciel Stadie: Hod-
notit kostny metabolizmus a hormondlne zmeny u pacientok s mentalnou anorexiou. Pacienti a metddy: 65 dievcat
s mentdlnou anorexiou vo veku 10—18 rokov sme rozdelili do 2 skupin: Z-skére BMI >-2 SD (A) a Z-skére BMI <-2 SD
(B); BMI = body mass index/index telesnej hmotnosti, SD — Standard Deviation/smerodajna odchylka. V kazdej sku-
pine sme hodnotili trvanie ochorenia a amenorey, indexy telesnej hmotnosti, hormonalny profil a parametre kost-
ného metabolizmu. Pomocou dudlnej rontgenovej absorpciometrie sme vysetrili denzitu kostného mineralu. Vy-
sledky sme spracovali pomocou matematicko-statistickych metod. Vysledky: V skupine s nizsou hmotnostou (B)
boli signifikantne nizsie sérové koncentracie fosforu, gonadotropinov (LH, FSH), estradiolu a IGF1 a vysSia sérova
koncentrdcia kortizolu, ako aj signifikantne vyssia kalciuria. Marker kostnej formacie (PINP1), ako aj marker kost-
ného obratu — osteokalcin boli signifikantne nizsie u chudsich dievéat, kym marker kostnej resorpcie — CTx sa
medzi skupinami nelisil. Denzita kostného mineralu < -2 SD bola u 14 (21,5 %) anorekticiek. Prediktorom nizkej den-
zity v oblasti lumbalnej chrbtice bolo trvanie sekundarnej amenorey. Zaver: Nutricna karencia pri mentalnej ano-
rexii alteruje neuroendokrinné mechanizmy, ktoré negativne vplyvaju na kostné tkanivo a poukazuju na jedinecny
osteopaticky stav pri mentalnej anorexii u adolescentiek.

Kld€ové slova: denzita kostného mineralu — deti — hormony — kostny metabolizmus — mentalna anorexia

Abstract

Introduction: Anorexia nervosa is the third most common chronic illness in adolescent girls. Clinical symptoms de-
velop most frequently during sexual maturity. Itis a period, when deprivation of nutrients with hormonal dysregulation
can disrupt bone formation with microarchitectonic and structural changes and decrease bone mineral density. Ob-
jective: The aim of this study was to evaluate bone metabolism and hormonal changes in girls with anorexia ner-
vosa. Patients and methods: There were 65 girls with anorexia nervosa between 10-18 years of age enrolled in this
study. We divided the patients into 2 groups: Z-score BMI >-2 SD (A), Z-score BMI <-2 SD (B). We evaluated disease
and amenorrhea duration, body mass index, hormonal profile and bone metabolism parameters. We examined the
bone mineral density using dual X-ray absorptiometry. The results were evaluated using mathematical — statistical
methods. Results: In the lower weight group (B) were significantly lower serum concentration of phosphorus, gona-
dotropins (LH, FSH), estradiol and IGF-1 and higher serum cortisol concentration, as well as significantly higher
calciuria. Bone formation markers (PINP 1) as well as bone turnover marker — osteocalcin were significantly lower
in girls with Z-score BMI < -2 SD, while bone resorption marker — CTx did not differ between groups. Bone mine-
ral density was decreased in 14 (21.5 %) of anorectic girls. Predictor of low spinal bone mineral density was dura-
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tion of secondary amenorrhea. Conclusion: Nutritional deficiency in anorexia nervosa alters neuroendocrine path-
ways that negatively affect bone tissue and suggest a unique osteopathic condition in anorexia nervosa patients.

Key words: anorexia nervosa — bone metabolism — bone mineral density — children — hormones

Uvod
Mentélna anorexia (MA) je zdvazné psychosomatické
ochorenie sprevadzané vysokou morbiditou a mortalitou.
Podla epidemiologickych studii je prevalencia ochorenia
medzi mladymi Zzenami v zapadoeurépskych krajinach
0d 0,3 % do 0,5 % [1]. Predpoklada sa, ze skutocna preva-
lencia mentalnej anorexie je ovela vysSia, pretoze mnohé
pripady zostavaju skryté a nediagnostikované. Ochorenie
vznika v obdobi puberty a adolescencie (bimoddlna dis-
triblicia s maximom vo veku 13-14 rokov a 17-18 rokov)
[2]. K charakteristickym prejavom restrikéného typu MA,
ktory prevlada u adolescentov, patri hmotnostny ubytok
v doésledku aktivneho odmietania potravy, intenzivny
strach z tu¢noty, ktory neustupuje ani po poklese hmot-
nosti a skreslené vnimanie obrazu viastného tela (tab. 1) [3].
Dlhodoba nutri¢na karencia vedie k celkovej alteracii
organizmu aje spojena so zavaznymi zdravotnymi kom-
plikaciami. Désledkom adaptivnej reakcie organizmu na
nizky energeticky prisun su dysregulacné zmeny v neuro-
endokrinnych drahach. Hypogonadotropny hypogonadiz-
mus, relativna hyperkortizolémia, rezistencia na rastovy
hormon (GH — growth hormone), nizke koncentracie in-
zulinu podobného rastového faktora 1 (IGF1 — insulin like
growth factor 1), ¢i poruchy tyreotropnej osi su pritomné
takmer u vsetkych anorektickych pacientov. Drviva vac-
Sina adaptivnych neurohormonalnych zmien negativne
ovplyvriuje formaciu kosti a zvysSuje osteoresorpciu, ¢o
ma za nasledok neprimerane nizku denzitu kostného
mineralu a poruchu mikroarchitektury kosti.
Dospievanie je kritické obdobie pre vyvoj a metaboliz-
mus skeletu. V adolescencii dochadza k mohutnej tvorbe
kostnej hmoty a narusenie osteoformacnych procesov
v prudko rasticom skelete spdsobi, Ze sa optimalne ma-
ximum nedosiahne. Znizena denzita kostného mineralu
je velmi ¢astou komplikaciou mentalnej anorexie a moze
pretrvdvat dokonca aj po zlepseni stravovacich navykov
a adekvatnom hmotnostnom prirastku [4]. Podla priere-
zovych denzitometrickych studii az polovica adolescen-

Tab. 1 | Diagnostické kritéria pre mentalnu anorexiu [3]

tiek s MA ma Z-skore denzity kostného minerdlu (BMD —
bone mineral density) v oblasti lumbdlnej chrbtice mene;
ako-1SDaaz 21 % z nich ma nizku denzitu (Z-skére BMD
<-28D) [5].

Cielom nasej prierezovej studie bolo analyzovat auxo-
logické a hormondlne parametre a laboratérne ukazo-
vatele kostného metabolizmu vo velkej kohorte dievéat
s mentdlnou anorexiou a zhodnotit ich vztah k denzite
kostného mineralu.

Pacienti a metody

Subor tvori 65 diev¢at s mentalnou anorexiou, ktoré boli
hospitalizované na Detskej klinike LF UK a NUDCH v Brati-
slave v rokoch 2015-2019. Diagndzu sme stanovili podla
Diagnostického a Statistického manualu dusevnych po-
ruch, 5. vydanie [3]. VSetky pacientky boli v akitnom $ta-
diu ochorenia. Pacientky s chronickym ochorenim alebo
lie¢bou, ktora by mohla ovplyvnit laboratorne vysledky
a kostny metabolizmus, sme zo Studie vylucili.

Anamnestické a klinické Udaje sme ziskali pri prijati na
kliniku, v ¢ase stanovenia diagnozy. U kazdej proband-
ky sme vyhodnotili vek a aktudlnu telesné hmotnost
pri diagnostikovani ochorenia, diZku trvania ochorenia
pred hospitalizaciou, nastup menarché a trvanie ameno-
rey. Za vznik ochorenia sme povazovali obdobie, ked' pa-
cientka v ¢ase najvyssej dosiahnutej telesnej hmotnosti
zacala cielene chudnut.

U kazdej pacientky sme vypocitali hmotnostny Ubytok
(kg) a deficit hmotnosti (%) oproti idedlnej hmotnosti
vzhladom k vyske, a Z-skére BMI pre dany vek a pohla-
vie (SD) [6]. Podla hodnét Z-skére BMI sme rozdelili pa-
cientky do 2 skupin: skupina A: BMI SD > -2 SD, n = 32;
skupina B: BMI SD =< -2 SD, n = 33 dievcat.

Vzorky krvi sa odoberali nalacno medzi 6. a 7. hodinou
rano. V jarnych a letnych mesiacoch roka sa odobralo
57 % vzoriek, 43 % vzoriek v jesennom a zimnom obdobi.
V sére sme vySetrili koncentracie vapnika, fosforu a al-
kalickej fosfatazy rutinnymi laboratornymi metodami.

pretrvavajlce obmedzenie energetického prijmu, ktoré vedie k signifikantne nizkej telesnej hmotnosti pre dané pohlavie, vek, vyvoj a fyzické zdra-

ako je ocakavana

intenzivny strach z narastu telesnej hmotnosti a tu¢noty, alebo pretrvavajice spravanie, ktoré brani hmotnostnému prirastku napriek vyrazne niz-

kej hmotnosti

porucha vnimania vlastného tela — hmotnosti, velkosti a tvaru, perzistujica neschopnost rozlisit zavaznost stc¢asnej nizkej telesnej hmotnosti
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Z hormonalneho profilu sme chemiluminiscenénymi me-
tédami vySetrili estradiol, luteinizacny hormon (LH), fo-
likuly stimulujici hormdén (FSH), kortizol, 25-OH vitamin D,
intaktny parathormaén (iPTH), rastovy hormon (GH) ain-
zulinu podobny rastovy faktor (IGF1). Osteokalcin, amino-
termindlny propeptid prokolagénu typ 1 (P1PN) a C-ter-
minalny telopeptid kolagénu (CTx) v sére sa analyzovali
imunochemicky. Urinarny index kalcium/kreatinin sme
vypocitali z pomeru koncentrdcie kalcia a kreatininu
v jednorazovej vzorke raného mocu, kalcidriu sme vy-
Setrovali z 24-hodinového zbieraného mocu.

Meranie denzity kostného mineralu
Denzitometrické vySetrenie kosti sa realizovalo meto-
dou dudlnej réntgenovej absorpciometrie (DXA - dual
X-ray absorptiomety) na pristroji Hologic, Inc. Horizon
QDR. Denzita kostného mineralu sa hodnotila v oblasti
lumbalnej chrbtice (L1-L4), celého tela a celého tela bez
zachytenia lebky (TBLH - total body less head). Vo vy-
sledkoch sme hodnotili denzitu kostného mineralu (BMD
- bone mineral density). Vysledky BMD sme porovnali
s referenénymi hodnotami a vyjadrili ako Z-skére (SD)
pre pohlavie a vek. Za znizenu plosnu denzitu kostného
mineralu u deti a adolescentov sa podla konsenzu Med-
zindrodnej spolo¢nosti klinickej denzitometrie (Interna-
tional Society of Clinical Densitometry) z roku 2007 po-
vazuje Z-skére BMD < -2 SD [7]. Pomocou celotelovej
denzitometrie sme stanovili telesnd kompoziciu — per-
cento telesného tuku (%), hmotu tuku (fat mass, kg)
a svalovd hmotu (lean mass, kg).

Statistické spracovanie

Ziskané udaje sme spracovali pouzitim Statistického
softvéru IBM Statistical Package for the Social Scien-
ces (SPSS), verzia 23. Normalna distriblcia dat sa ove-
rila Shapirovom-Wilkokovym testom. Klinické a bioche-
mické data, hormonalny profil, denzita kostného mineralu
a zlozenie tela sa analyzovali Studentovym t-testom

pre parametre s normalnou distribuciou, resp. Manno-
vym-Whitneyovym U-testom, ak Udaje nemali normalnu
distribuciu. Zavislosti medzi nameranymi parametrami
sme pocitali Pearsonovou linearnou korelaciou alebo
Spearmanovym koeficientom korelacie, ak data nemali
normalnu distriblciu. Vysledky su prezentované ako
priemerna hodnota + smerodajna odchylka. Za Statis-
ticky vyznamnu sme povazovali hladinu p < 0,05.

Vysledky

Auxologické parametre
Priemerny vek probandiek v ¢ase stanovenia diagndzy
bol 14,7 + 0,3 rokov (rozmedzie 10,2-18,7 rokov). Kli-
nické symptoémy anorexie sa manifestovali v priemere
12,9 + 1,3 mesiacov (rozmedzie 3-48,5 mesiacov) pred
hospitalizaciou. Amenorea (vynechanie > 3 menstruac-
nych cyklov po sebe) bola pritomnd u vSetkych 65 diev-
¢at (primdrna amenorea n = 21, z ¢oho v predpubertal-
nom Stadiu bolo 8 dievéat, sekunddrna amenorea n = 44).
Porovnanie veku, trvania ochorenia, amenorey a auxo-
logickych parametrov v skupine A a B uvadza tab. 2. Pa-
cientky s vac¢sim hmotnostnym ubytkom (Z-skére BMI
< -2 SD - skupina B, n = 33) boli starsie, ako pacientky
v skupine A (p < 0,05). Skupiny sa nelisili dizkou trva-
nia ochorenia a amenorey, ani telesnou vyskou proban-
diek (p = ns).

Biochemické parametre

Diev€ata v skupine B mali signifikantne nizsie koncentra-
cie fosforu a alkalickej fosfatazy a signifikantne vyssiu
kalciuriu ako dievcata v skupine A (p < 0,05), tab. 3. Prie-
merné koncentracie 25-0OH vitaminu D sa v oboch skupi-
nach vyznamne nelisili (p = 0,4).

Hormonalny profil
Hoci diev¢ata v skupine B boli starSie, mali signifikantne
nizSie koncentracie LH, FSH a estradiolu ako mladsie diev-

Tab. 2 | Porovnhanie anamnestickych a auxologickych parametrov

parameter skupina A skupina B p-hodnota
BMI>-2SD,n=32 BMI<-2SD,n=33

vek (rok) 139+27 154+16 <0,05
trvanie ochorenia (mesiace) 13,1+10,2 12,7+10,2 ns
trvanie sekundarnej amenorey (mesiace) 11,59 11,4+£99 ns
hmotnost pri diagnéze (kg) 41+95 36,6 + 4,5 <0,05
deficit hmotnosti (%) 17+75 30+6,7 <0,05
Ubytok hmotnosti od vzniku ochorenia (kg) 10,7+ 8,6 145+6,9 <0,05
vyska pri diagnéze (cm) 160,5+ 12,5 162,574 ns
Z-skore vysky pri diagndze (SD) 03+1,2 0+1,1 ns
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Catd v skupine A (p < 0,05), tab. 3. Pacientky s niz&im BMI
mali signifikantne vyssiu kortizolémiu (p < 0,05), nizsie
hodnoty IGF1 (p = 0,05), ale rozdiel v GH medzi skupinami
nebol signifikantny (p = 0,4). Priemerné hodnoty iPTH sa
v skupindch vyznamne nelisili (p = 0,12).

Specifické markery kostného metabolizmu
Dievéata s BMI SD < -2 SD mali signifikantne nizsi os-
teokalcin a PINP v porovnani s mladsSimi dievéatami
s BMI SD >-2 SD (p > 0,05). Hodnoty CTx sa medzi ana-
lyzovanymi skupinami nelisili (p = 0,88) (tab. 3).

Telesna kompozicia a denzita kostného mineralu
Dievcata v skupine B mali signifikantne nizsiu tukovu
hmotu a percento tuku (p < 0,05), tab. 4, a vy$si Ubytok

hmotnosti od vzniku ochorenia (tab. 2) ako aj signifi-
kantne nizsie Z-skore BMD v oblasti lumbalnej chrbtice
(p < 0,05), tab. 4. Z-skére BMD v celotelovom merani
a BMD TBLH boli v oboch skupindch porovnatelné
(p =0,2ap=0,8). Napriek tomu v celej kohorte pacien-
tok malo az 44,6 % (n=29) Z-skére BMD < -1 SD aspon
v jednej z meranych oblasti, z nich dokonca 14 proban-
diek (21,5 %) malo nizku denzitu (Z-skére BMD < -2 SD).
V lumbalnej oblasti malo Z-skére BMD < -2 SD 10 diev-
gat (15,4 %).

Korelacna analyza

Korelacnou analyzou sme zistili pozitivhu asociaciu
medzi trvanim amenorey a diZkou ochorenia (p = 0,440;
p < 0,05). IGF1 negativne koreloval s CTx (p = -0,381;

Tab. 3 | Porovnanie biochemickych a hormonalnych parametrov a Specifickych markerov kostného metabolizmu

v skupine A: BMI > -2 SD, n = 32 a skupine B: BMI < -2 SD, n = 33

parameter skupina A
vapnik (mmol/1) 25+0,1
fosfor (mmol/I) 14£02
ALP (ukat/l) 13+£06
U_Ca (mmol/diur) 31+1,6
U_Ca/kreat (mmol/mmol) 047+0,2
iPTH (ng/l) 34,4+ 14
25-OH vit D (ng/m) 30,3+109
estradiol (ng/1) 162+10,2
LH (1U/1) 09+14
FSH (1U/1) 3+25
kortizol (nmol/l) 440,1 £173/1
IGFT (ug/I) 161,4 + 78,9
GH (mIu/l) 9+93
osteokalcin (ng/ml) 3714 +2782
PTNP (mg/ml) 116,7 + 97,6
CTx (mg/ml) 13405

skupina B p-hodnota
24+0,1 ns
12+02 p<0,05
1+04 p<0,05
39114 p =005
07+02 p<0,05
29+88 ns
326+97 ns
11+4 p<0,05
02+02 p<0,05
18+23 p<0,05
512+121,4 p <005
1239+4738 p=0,05
14,4 £18,5 ns
22,2+298 p<0,05
54,9 +359 p<0,05
14+09 ns

Tab. 4 | Porovnanie telesnej kompozicie a denzity kostného mineralu v skupine A: BMI > -2 SD, n = 32

a skupine B: BMI =< -2 SD, n = 33

parameter skupina A
BMD L-spine (SD) -0,08+1,3
BMD TBLH (SD) -0,5+09
tukovéd hmota (kg) 99+33

mnozstvo tuku (%) 24,1 +54
svalova hmota (kg) 29,2+ 6,4

Clin Osteol 2020; 25(1): 37-43

skupina B p-hodnota
-08+1,3 p<0,05
-06+£1,5 ns
73128 p<0,05
202+7 p<0,05
281 £3,6 ns
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p < 0,05) a kortizol negativne koreloval s osteokalcinom
(p=-0,270; p < 0,05).

Z-skore BMD v oblasti lumbalnej chrbtice negativne
korelovalo s trvanim sekundarnej amenorey (p = -0,356;
p < 0,05), pozitivne so Z-skére BMI SD (r = 0,383, p < 0,05)
a 25-OH vitaminom D (r = 0,325, p < 0,05), graf. Z-skére
BMD TBLH pozitivne asociovalo s IGF1 (p = 0,364; p < 0,05).

Diskusia

Hlavnym symptomom mentalnej anorexie je cielené zni-
zovanie telesnej hmotnosti systematickym aktivnym
odmietanim prijmu potravy. Az 50 % probandiek z ana-
lyzovaného suboru malo pri diagnostikovani ochorenia
Z-skore BMI < -2 SD, ¢o zodpoveda tazkému nedostatku
telesnej hmotnosti — kachexii. Obmedzovanie stravy,
malnutricia a dlhotrvajuca karencia stavebnych Zivin ne-
vyhnutnych pre adekvatnu tvorbu a optimalnu Struktdru
kosti, ako su vapnik, fosfor, hor¢ik a vitamin D, maju za
ndsledok poruchu fyziologického vyvoja dietata. Za-
vazna nutriéna karencia a vyrazny deficit telesnej hmot-
nosti vyvolavaju pocetné sekundarne neuroendokrinné
zmeny.

Pacientky s niz§im BMI a niz§im objemom tukovej
hmoty mali nizSie sérové koncentrdcie gonadotropinov
a estradiolu. V doésledku podvyzivy sa znizuje pulzna
sekrécia gonadotropin uvolfiujuceho hormoénu v hypo-
talame a klesa vylu¢ovanie LH a FSH. Anorekticky maju
sekrec¢nu krivku gonadotropinov ako v predpubertal-
nom obdobi alebo v obdobi vEasnej puberty. Nedos-

tatocna stimulacia LH brani adekvatnemu vzostupu
gonadalnych hormonov a vedie k hypotalamickej hypo-
gonadalnej amenorei [1]. V stlade so zavermi prierezo-
vej Studie autorov Misra et al sme preukazali, ze trvanie
sekundarnej amenorey s hypogonadizmmom markantne
zhorsuju kostny metabolizmus a mozu predikovat nizku
denzitu kostného mineralu pri anorexii [8]. Estrogény maju
délezitu ulohu v homeostaze skeletu, najma pre svoj
anabolicky efekt na kost. Inhibuju uvolfiovanie proinfla-
matornych cytokinov a zvysenim osteoprotegerinu timia
aktivitu RANKL (ligand receptorového aktivatora pre nuk-
ledrny faktor k-B), ¢im sa znizuje osteoklastami sprostred-
kovana kostna resorpcia. Z klinickych pozorovani vyply-
nulo, Ze deficit estrogénov ma negativny Uucinok najma
na trabekuldrnu kost a zodpoveda za 3-5% Ubytok kost-
nej hmoty za rok [9]. Je zaujimavé, Ze u Zien s MA sa kost
,Sprava“ inak ako pri ostatnych stavoch s deficitom estro-
génov, ked je selektivne porusena iba osteoresorpcia. To
potvrdzuje aj signifikantne niz8ia koncentracia estradiolu
v skupine nasich pacientok s nizsou hmotnostou. Kon-
centrdcia osteoresorpéného markeru (CTx) sa v skupi-
nach nelisila.

Délezitym hormonalnym determinantom nizkej kost-
nej denzity pri MA je deficit IGF1. Sérové koncentracie
IGF1 su priamym ukazovatelom nutricného statusu je-
dinca. Aj v nasej kohorte koncentracie IGF1 umerne kle-
sali s deficitom BMI a telesného tuku napriek tomu, ze
sekrécia IGF1 v obdobi adolescencie vrcholi a klesajuci
trend nadobuda az v dospelosti. IGF1 podporuje linearny

Graf | Zavislost medzi sérovymi koncentraciami 25-OH vitaminu D a BMD lumbalnej chrbtice

D vit - BMD L spine

vit D [ng/I]

70 R?=0,1057

Z-skore BMD L spine (SD)

L-spine — lumbadlna chrbtica
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rast kosti najma ovplyvhovanim diferenciacie a prolife-
racie chondrocytov na rastovej platnicke, ako aj tvorbu
periostedlnej formacie a rast kortikalnej kosti [10]. Mar-
kantny deficit IGF1 a porucha vyZzivy determinuju nizku
formadciu kosti [11], ¢o potvrdzuju aj nase denzitomet-
rické data a nalez nizSej denzity kostného mineralu aso-
ciovanej s nizkym IGF1. Na nizky kostny obrat a poru-
chu dynamickej rovnovahy v kostnom obrate v naSom
subore poukazuiju aj signifikatne nizsie markery kostnej
formdcie (ALP, PTNP) a kostného obratu (osteokalcin)
v skupine diev€at s vacsou stratou hmotnosti. Subkli-
nické kostné straty tak vznikaju uz v pubertalnom obdobi
so znizenou akumuldciou kostného minerdlu [5]. Ukazo-
vatel osteoresorpcie (CTx) sa v jednotlivych skupinach
neliSil, na rozdiel od inych Studii [12,13]. Tieto ndlezy
su v kontraste s fyziologickymi procesmi remodelacie
kosti u zdravych adolescentnych rovesnikov [13].

Relativny nadbytok sekrécie kortizolu u nasich pacien-
tok je konstantnym sprievodnym nalezom pri MA. Hlav-
nymi prediktormi kortizolémie je nutricny stav, glyk-
émia a inzulin [14]. Hypoglykémia a hypoinzulinémia pri
MA stimuluje vyluCovanie kortizolu na udrzanie euglyk-
émie prostrednictvom glukoneogenézy. Hyperkortizolé-
mia prispieva k znizeniu denzity kostného mineralu via-
cerymi mechanizmnami. Kortizol stimuluje osteoklastami
sprostredkovanu kostnu resorpciu, inhibuje proliferaciu,
diferencidciu a aktivitu osteoblastov a podporuje apotdzu
osteocytov. V sulade s inymi autormi sme zistili inverznu
zavislost medzi koncentraciou kortizolu a markerom kost-
ného obratu (osteokalcin) [14]. Inymi slovami, ¢im bol
vySSi kortizol, tym bola nizSia osteoformacia.

Nizka denzita kostného mineralu u nasich chorych ko-
reSpondovala aj s hypovitaminézou D. Hoci primerané
hodnoty vitaminu D sa v skupinach nelisili, az 43 % pacien-
tok z celej kohorty malo insuficienciu 25-OH vitaminu D
(25-0OH vitamin D < 30 ng/ml) a 14 % dievcat stredny defi-
cit vitaminu D (25-OH vitamin D < 20 mg/ml) [15].

Hypovitamindza D spolu s hyperkotizolémiou pri-
spieva k negativnej kalciovej bilancii a spolo¢ne znizuju
absorpciu vapnika crevom. Okrem toho kortizol zvysuje
jeho exkréciu mocom [16]. Anorekti¢ky s nizSou hmot-
nostou mali signifikantne vyssiu kalcidriu ako diev¢ata
s relativne vyssou telesnou hmotnostou, dékazom ¢oho je
aj vysSia kortizolémia v tejto skupine pacientok. Podobne
aj Audi et al uvadza v prierezovej Studii u 73 adolescent-
nych anorekti¢iek s aktivnym ochorenim (BMI < -1 SD,
amenorea > 3 mesiace) signifikantne vyssiu kalcidriu
a kalcium/kreatininovy index v porovnani s pacientkami
s hmotnostou > -1 SD a pravidelnym menstruacnym
cyklom [17].

Oblast lumbalnej chrbtice je najvhodnejsim miestom
na monitorovanie skeletélnych zmien pri MA [18]. Trabe-
kuldrna kost v lumbalnej oblasti je metabolicky aktivnej-
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Sia a citlivejsie reaguje na zmeny ako kortikalna kost [19].
Signifikantne nizsSia denzita kostného mineralu u nasich
nutricne horsich dievéat potvrdzuje predominantné po-
stihnutie trabekularnej kosti pri nutricnom deficite. Za
dblezité zistenie povazujeme nalez nizsej kostnej den-
zity u takmer Stvrtiny dievcat, co koreSponduje s publi-
kovanymi udajmi inych autorov [5,20].

Relevantné hodnotenie osteomarkerov, ako aj hormo-
nov je narocné, kedze ich sérové koncentracie sa menia
v priebehu puberty [21]. Pre ich vys$siu validitu je po-
trebné posudzovat markery so zretelom na pohlavny
vyvin podla Tannera. U anorekticiek s charakteristickym
hypoestrogénnym stavom je interpretacia eSte zloZitej-
Sia, preto Soyka et al odporucaju opierat sa o kostny vek
[5]. Limitaciou nasej prace je nehodnotenie Specific-
kych kostnych markerov podla kostného veku.

Vysledky nasej Studie s analyzou nutric¢nych, endokrin-
nych, biochemickych a denzitometrickych ukazovatelov
vo velkej kohorte anorektigiek doplfiaju patofyziologicky
obraz o jedineénom osteopatickom stave pri mentalne;j
anorexii v adolescencii.

Zaver

Porucha kostného metabolizmu je Castou komplikaciou
mentalnej anorexie u adolescentnych dievCat. Zavazna
nutricna karencia spdsobuje dysregulaciu neuroendo-
krinnych drah a poruchu rovnovahy medzi osteoformac-
nymi a osteoresorpcnymi procesmi. Znizena osteofor-
macna aktivita so suboptimalnym maximom kostnej
hmoty a znizenou denzitou kostného mineralu mdzu
viest k rozvoju osteopordzy a zvysenému riziku netrau-
matickych fraktur vo v€asnej dospelosti.

Préaca bola podporena grantom VEGA V-17-016-00
aMZ SR 2018/36-LFUK-10.
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Abstrakt

Teriparatid (TPTD) je ucinny osteoanabolicky liek. Potencidlnou nevyhodou spojenou s lieCbou teriparatidom je
zlyhanie ucinku. Vyskyt nonrespondérov zavisi od definicie nedostatocnej odpovede na liecbu, vstupnou husto-
tou kosti, trvanim liecby, predchadzajucou antiresorpénou liecbou a presnostou merania. V nasej studii sme ana-
lyzovali tzv. v€asnych nonrespondérov po 6 a 12 mesiacoch liecby v subore 306 pacientov. Ako v€asnych nonres-
pondérov sme identifikovali 36 (11,7 %) pacientov, z toho 18 po 6 mesiacoch liecby a 18 po roku liecby. V stubore
bolilen 4 muzi a az 32 zien, ale percentualne zastlipenie nonrespondérov medzi pohlaviami bolo priblizne rovnaké
(muzi 10,5 %, Zzeny 11,9 %). Vyrazne viacej boli zastUpeni véasni nonrespondéri u glukokortikoidovej osteopordzy.
Predchadzajuca antiresorpéna lie¢ba, hlavne bisfosfonatmi, zvySovala riziko nedostato¢nej odpovede na lie¢bu
teriparatidom.

Klucové slova: nonrespondéri — teriparatid

Abstract

Teriparatide (TPTD) is a potent osteoanabolic drug. A potential drawback associated with teriparatide treatment
is a failure of effect. The incidence of non-responders depends on the definition of lack of response to treatment,
baseline bone density, duration of treatment, prior antiresorptive therapy, and measurement accuracy. In our study,
we analyzed “early non-responders” after 6 and 12 months of treatment in a group of 306 patients. We identified
36 (11.7 %) patients as early non-responders, of whom 18 after 6 months of treatment and 18 after one year of treat-
ment. There were only 4 men and up to 32 women in the sample, but the percentage of non-responders among the
sexes was approximately the same (men: 10.5 %, women: 11.9 %). Early non-responders in glucocorticoid osteopo-
rosis were significantly more represented. Previous antiresorptive therapy, especially bisphosphonates, increased
the risk of a lack of response to teriparatide therapy.

Keywords: non-responders — teriparatide

Uvod

z 34 aminokyseliny amino-terminalneho konca ludského

LieCba osteoporozy v sucasnosti zahfia lieky s antire-
sorpnym ucinkom a lieky s osteoanabolickym efektom.
Parathormon alebo jeho amino-terminalne fragmenty
a analdgy zabranuju, zastavuju alebo CiastoCne revertuju
ubytok kosti u zvierat a [udi v zavislosti od formy apli-
kacie [1,2]. Teriparatid (rekombinantny ludsky paratyro-
idny hormon — PTH) je rekombinantna molekula zloZena

www.clinicalosteology.org

PTH. V pulznej aplikacii méa osteoanabolicky efekt [3].

V zakladnej registracnej Studii Neera et al teriparatid
znizoval relativne riziko novych zlomenin stavcov 0 65 %
a nonvertebralnych zlomenin o0 53 %. V porovnani s pla-
cebom davky parathormonu 20 ug a 40 ug horménu
zvySili kostnd mineralnu hustotu o 9-13 % v bedrovej
chrbticia 0 3-6 % v stehennej kosti [4].

Clin Osteol 2020; 25(1): 45-49
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Potencialnou nevyhodou spojenou s liecbou TPTD je
zlyhanie uc¢inku. Gallagher et al definovali dobru odpo-
ved na liecbu TPTD minimalnym zvySenim hustoty kost-
ného minerélu (BMD — Bone Mineral Density) bedrovej
chrbtice od vychodiskovej hodnoty 0 3 %. V jeho ana-
lyze lieCby TPD 20 a 40ug/den sa potom dobra odpo-
ved pohybovala od 87 do 94 % [5]. Autori vSak neboli
schopni zistit Ziadne rozdiely v zakladnych charakteris-
tikdch medzi pacientmi, ktori odpovedali, a tymi, ktori
odpovedali nedostatocne. Heaney et al v dalSej studii
zistili, Ze miera odpovede na TPTD mdze byt variabilnej-
Sia a do istej miery nizSia, s pozitivnou odpovedou BMD
82,5 % v oblasti bedrovej oblasti chrbtice a 44,8 % v ob-
lasti total femur [6].

Vzhladom na to, ze lieCba TPTD je spojena s vyso-
kymi nakladmi, je popri indikacnych obmedzeniach d6-
leZité identifikovat prediktory zlyhania liecby [7].

Teriparatid na Slovensku

Teriparatid je na Slovensku registrovany od roku 2003.
Jeho Uc¢innost bola dokumentovand viacerymi $tu-
diami aj empiricky [8,9].

TPTD na Slovensku ma prisne indikacné a preskripc-
né obmedzenia s dizkou podavania maximéalne 18 me-
siacov. LieCba u pacientov s postmenopauzalnou osteo-
pordzou a osteopordzou u muzov je indikovana v pripadoch,
v ktorych T-skore femoru je <-2,9 a su¢asne su pritomné
aspon 2 zlomeniny stavcov, alebo doslo k zlyhaniu dote-
rajSej 2-rocnej antiresorpnej liechy, t. j. objavila sa nova

zlomenina, alebo sa zaznamenal pokles BMD femoru
> 6 %. U glukokortikoidovej osteopordzy je nutna liecbha
prednisonom (Ci jeho ekvivalentom) v davke > 5 mg po
dobu > 3 mesiace a sucasne je pritomna aspon jedna
osteoporotickd zlomenina, alebo T-skére < -2,9 na chrb-
tici, alebo femore. Lie¢ba je vyhradena len pre 5 osteo-
centier (Univerzitnd nemocnica Bratislava-Ruzinov,
NURCH Piestany, Fakultnd nemocnica Banska Bystri-
ca, NEDU Lubochia, Nemocnica Kosice-Saca). Liecba
TPD je tiez prisne monitorovana v 6-mesacnych inter-
valoch, a pokial sa zisti nedostatoény efekt, nie je liecba
dalej poistovfiou hradena. Za dostato¢nu odpoved na
lieCbu po 6 mesiacoch sa povazuje vzostup markera
osteoformacie viacej ako 20 % a za dostato¢nu odpo-
ved po 12 mesiacoch preukdzané zastavenie poklesu
BMD. V opacnom pripade sa lieCba ukoncuje a takych-
to pacientov je mozno povazovat za ,véasnych” nonres-
pondérov.

Cielom naSej Studie bolo analyzovat vyskyt véasnych
nonrespondérov v nasom subore pacientov a identifi-
kovat faktory, ktoré predikuju véasnu nedostatocnu od-
poved na liecbu TPTD.

Subor pacientov
V nasej praci ide o retrospektivnu analyzu Casti pacien-
tov Osteocentra NURCH Piestany.

Do analyzy bolo zaradenych 306 pacientov, ktorym
bol v rokoch 2006-2018 podavany teriparatid v davke
20 pg/den s.c., z toho bolo 38 muzov a 268 zien. Indi-

Tab. 1 | Antropometrické charakteristiky stiboru podla pohlavia: priemer + SD (min—max)

N vek vyska hmotnost

sen 268 66+ 11 156+ 8 61+ 14
y (25-89)  (133-172)  (38-116)

s - 61+13 172410 79+11
(29-83)  (158-183)  (66-100)

ol 206 65+12 15749 62+ 14
P (25-89)  (133-183)  (38-116)

BMI T-skore T-skore T-skére zlomeniny
L-chrbtica krcok total N
25+6 29+14 -30+09 -27+08 26+2
(15-47) (-58,+1,7) (-4,6,+0,3) (-4,8,-0,3) (0-9)
27 +2 -26+09 -22+08 -19+1,0 1,58 +2,2
(24-31) (-36,-1,3) (-32,-1,0) (28,-0,2) (0-5)
25+6 -29+1,4 -29+09 -2,6+09 25+20
(15-47) (-58,+1,7)  (-46+03)  (-48.-02) (0-9)

Tab. 2 | Antropometrické charakteristiky stiboru podla typu osteopordzy: priemer + SD (min—max)

N vek vyska hmotnost BMI T-skére T-skére T-skére  zlomeniny
L-chrbtica kréok total N

postmenopauzalna 179 60+ 10 168 +9 73+13 26+5 -32+13 -32+07 -30+06 31+20
osteopordza (40-89)  (158-186)  (51-95) (20-37)  (-58,+1,6) (-46,-05) (-48,-12) (0-9)
0SteODOréZa U MU3oy 16 66 + 12 172+9 75+14 28+5 -33+11 -30+06 -24+08 31+20

> (47-83)  (154-188)  (55-98) (22-38)  (-6,0,-21) (39,-1,1) (-38,-04) (2-7)
glukokortikoidova 118 60+12 161+ 10 70+19 27+7 23+14 -23+09 -1.9+09 1,5+1,6
osteopordza (25-84)  (143-183) (38-116)  (14-47)  (44,+17) (36,03) (-32,-02) (0-6)

Clin Osteol 2020; 25(1): 45—49
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kaciami boli zdvazna postmenopauzalna osteoporéza
u zien (172 pacientok), zadvazna osteopordza u muzov
(16 pacientov) a glukokortikoidmi indukovana osteopordza
(118 pacientov).

V¢asni nonrespondéri boli definovani nasledovne:
Nonrespondéri po 6 mesiacoch: vzostup markera osteo-
formacie (osteokalcin, alebo PINP — N-terminalny frag-
ment prokolagénu typu I) < 20 %, nonrespodnéri po
12 mesiacoch: pokles BMD o LSC (ha nasom pracovisku:
L1-L4 3,06 %,. total neck: 3,49 %). Analyzovali sme spo-
lo¢ne cell skupinu v&asnych nonrespondérov.

Subor sme analyzovali podla pohlavia, veku, indikacie
liecby, vstupnych parametrov fosfokalciového metabo-
lizmu, kostnej denzity, prevalentnych zlomenin a pred-
chadzajucej antiporotickej lieCby. Analyzu podla markerov
kostného metabolizmu sme nemohli vykonat, kedze sme
pracovali s Udajmi od odosielajucich lekarov s réznymi

Tab. 3 | Véasni nonrespondéri

celkovy pocet

po 6 mesiacoch 18

po 12 mesiacoch 18

muzi 4(10,5%)
Zeny 32 (11,9 %)
osteopordza u zien 18 (10,4 %)
osteoporéza u muzov 0
glukokortikoidova osteoporéza 18 (15,2 %)

laboratornymi metdédami. Na analyzu kontinualnych pa-
rametrov sme pouzili neparovy t-test a pre analyzu ka-
tegorialnych parametrov x?test.

Vysledky

V tab. 1 sU zakladné antropometrické charakteristiky
celého suboru 306 pacientov rozdelenych podla pohlavia.,
v tab. 2. je rozdelenie suboru podla typu osteoporozy.

Terapiu TPD v plnej dizke 18 mesiacov ukongilo 226
pacientov. Nonrespondérov (zlepSenie BMD chrbtice
<3 %) bolo 7 (3,1 %). Pred¢asne ukoncilo lie¢bu 80 pa-
cientov.

Dovody predcasného ukoncenia boli nasledovné: umrtie
11 pacientov, intolerancia lieku 17 pacientov, odmietnutie
pokracovat 7 pacientov, iné 9 pacientov, véasni nonres-
pondéri 36 pacientov, z toho 18 po 6 mesiacoch liecby
a 18 po roku liecby:.

V tab. 3. su zakladné udajne o v€asnych nonrespon-
déroch. Tvorili 11,7 % suboru pacientov, ktori ukoncili
lieCbu. V subore bolilen 4 muzi a az 32 zien, ale percen-
tualne zastupenie nonrespondérov medzi pohlaviami
bolo priblizne rovnaké ( muzi 10,5 %, Zeny 11,9 %). Vy-
razne viacej boli zastupeni v€asni nonrespondéri u glu-
kokortikoidove] osteopordzy.

V tab. 4 je analyza prediktorov nedostatocnej odpo-
vede podla jednotlivych parametrov veku, vysky hmot-
nosti, kostnej denzity, poctu zlomenin a fosfokalciového
metabolizmu a predchadzajucej lieCby. VEasni nonres-
pondéri mali signifikantne vyssiu hmotnost, mali menej
prevalentnych zlomenin a boli ¢astejsie lieCeni bisfos-
fonatmi. Nizsi vyskyt prevalentnych zlomenin zrejme
suvisi s vy$Sim zastupenim nonrespondérov v gluko-

Tab. 4 | Prediktory nedostato¢nej odpovede

vek

vyska
hmotnost

BMI

T-skore chrbtica
T-skore krcok
T-skore total
pocet zZlomenin
kalcium
vitamin D
bisfosfonaty

denosumab

www.clinicalosteology.org

véasni nonrespondéri

(n=36)
65+ 10 (33-88)
160 + 9 (144-175)
69+ 11 (43-116)

27 + 4 (18-47)

-228+13(-55,+17)
2,9 +06(-4,6,-12)

-25+08(-48,-02)

2,0+ 1,4 (0-5)
23 (63 %)
26 (72 %)
19 (55 %)

5(13 %)

respondéri p
(n = 190)

65+ 11 (25-87) 072
158 + 10 (133-188) 021
61+ 13 (38-100) 0,01
25+ 5 (15-40) 0,06
30+ 1,3 (-6,0,+1,6) 0,48
2.9+0,9 (-4,5,+0,3) 0,98
2,7 +0,9 (-4,6,-0,3) 027
2,8 +2,1(0-9) 0,05
162 (60 %) n.s.
189 (70 %) n.s.
68 (36 %) 0,03
40 (15 %) n.s.
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kortikoidovej skupine, v ktorej indikacia liecby TPTD ne-
vyzaduje nutne pritomnost zlomeniny.

Diskusia

V dostupnej literature sme nenasli ziadnu studiu o ,vCas-
nych nonrespondéroch” pri liecbe TPTD. VSetky dostup-
né Studie hodnotia vyskyt nonrespondérov po ukonceni
Studie, t. j. po 12—24 mesiacoch. Jednotlivé Studie defi-
nuju nonrespondérov rézne a pracuju s rézne definova-
nymi zakladnymi subormi, ¢o do poctuy, ale aj zavaznos-
ti osteopordzy.

Minne et al v studii EUROFORS (EUROpean study of
FORSteo) analyzovali efekt ro¢nej liecby TPTD u pa-
cientov s manifestnou osteopordzou, rozdelenych na
3 skupiny pacientov: dovtedy nelieceni (n = 204) , pred-
chadzajuca antiresorpcna liecba (prevazne bisfosfo-
naty/n = 240) a pacienti so zlyhanim predchadzaju-
cej liecby (n = 421). BMD chrbtice vzrastlo u vSetkych
3skupin (8,2 %, 7,1 %, 6,2 %), avsak BMD femoru vzrastla
len u naivnych (+1,8 %), u 0s6b s predchadzajucou lie¢-
bou sa signifikantne nemenila (+0,4 %,resp. -0,3 %) [10].

Elraiyah et al vykonali retrospektivnu studiu liecby
TPTD u 494 pacientov s osteopéniou alebo osteo-
pordzou. Za zlyhanie lieCby povazovali vyskyt osteopo-
rotickej zlomeniny po 6 mesiacoch lie€by, alebo vzostup
BMD chrbtice ¢i femoru < 3 % po 12 mesiacoch liecby.
V ich subore 35 pacientov (71 %) utrpelo osteoporo-
tickd zlomeninu 172 (34,8 %) pacientov a nedosiahlo te-
rapeutickl odpoved BMD > 3 %. Predchadzajuca liecba
bisfosfonatmi a vitaminom D boli signifikantnymi pre-
diktormi nedostato¢nej odpovede. Nezaznamenali ziadne
rozdiely medzi respondérmi a nonrespondérmi v antro-
pometrickych parametroch, sprievodnych ochoreniach
a vstupnych hodnotéch kostnych markerov [7].

Niimi et al analyzovali vyskyt nonrespondérov v subore
354 japonskych zien a muzov lieCenych pocas 2 rokov
TPTD. Indikacia liecby podliehala japonskym kritériam
a zahrnala 4 r6zne kombinacie znizenej kostnej den-
zity, veku a poctu zlomenin. Do analyzy nebolo zarade-
nych 277 pacientoy, ktori nedokoncili 2-ro¢nu lieCbu.
Nonrespondéri boli definovani pri vzostupe BMD chrb-
tice < 3 %. V tomto subore popisali 42 (11,8 %) nonres-
pondérov. V skupine nonrespondérov sa vyskytlo 6
(14,2 %) klinickych zlomenin oproti 17 (5,4 %) zlome-
ninam u respondérov. Priemerna zmena BMD chrb-
tice u nonrespondérov bola -0,8 %, oproti +15,1 % u res-
pondérov, a BMD femoru u nonrespondérov bola -1,1%,
oproti +4,2 % u respondérov. BMD chrbtice aj femoru
boli merané v 4-mesacnych intervaloch, u respondérov
kontinualne stupala, kdezto u nonrespondérov sa prak-
ticky nemenila. Kostné markery sPINP a uNTX stupali
u oboch skupin, aj ked u nonrespondérov nie¢o menej,
ale nie signifikantne. Takze sa vlastne nedd hovorit o sku-
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tocnych nonresponedérov! Ako prediktory zlej odpovede
boli v univariacnej analyze zistené: predchadzajuca liecba
bisfosfonatmi, nizky sPINP a uNTx, ¢o sa vsak v multiva-
riacnej analyze nepotvrdilo [11].

Kim et al tiez definovali nonrespodérov ako pacien-
tov, ktorych zlepSenie BMD L-chrbtice nedosiahlo 3 % .
V subore 78 osteoporotickych pacientov liecenych TPTD
pocas 18—24 mesiacov nasli 13 (16,7 %) nonrespondé-
rov. Nenasli Ziadne signifikantné prediktory nedostato¢-
nej odpovede na liecbu TPTD. Hoci zistili signifikantne
vySsie hladiny BSAP po 4 mesiacoch u pacientov, ktori
neodpovedaju na TPTD, po 24 mesiacoch uz neboli
Ziadne vyznamné rozdiely medzi respondérmi a nonres-
pondérmi. ZvySenie markerov vo véasnych fazach liecby
TPD este nemusi znamenat dobru odpoved na lie¢bu
[12].

Premenopauzalne zZeny s idiopatickou osteoporozou
(IOP) maju abnormalnu kortikdlnu a trabekularnu mikro-
architekturu. Cohen et al podavali TPTD u 21 preme-
nopauzalnych Zien 18-24 mesiacov. BMD sa zvysila
v chrbtici o 10,8 %, total 0 6,2 % a kréku stehennej kosti
0 7,6 %. Vyskyt nonrespondérov bol 4 (19 %), ktori nere-
agovali vzostupom BMD, a narast PINP a CTx bol u nich
nizsi ako u respondérov. Ako prediktory autori identifi-
kovali nizSie bazalne hodnoty CTx a osteokalcinu a zvy-
Sené hodnoty IGF [13].

Nizky vyskyt nonrespondérov v naSom subore (3 %)
je evidentne spbsobeny preselekcioy, t. j. vylucenim véas-
nych nonrespondérov. Nemali sme sice moznost zistit,
ako by vCasni nonrespondéri reagovali na pokracova-
nie liecby a aky by bol vysledny efekt po uplynuti celej
moznej doby lieCby 18 mesiacov, ale zo Studie Nimiho
et al vyplyva, ze pokraCovanie lieCby u tychto v€asnych
nonrespondérov by zrejme neviedlo k dobrej odpovedi
ani po 18 mesiacoch.

Negativny efekt predchadzajucej liecby bisfosfonat-
mi popisali uz Ettinger et al. Porovnavali efekt liecby
TPD na kostné markery po predchadzajucej liecbe ralo-
xifenom (RLX) a alendrondtom (ALN). Lie¢ba TPTD sti-
mulovala kostny obrat u pacientov lieCenych RLX aj
ALN. Predchdadzajuca lietba RLX vykazovala o¢akava-
né zvysenie BMD vyvolané TPTD porovnatelné so zvy-
Senim u pacientov predtym nelieCenych. Naproti tomu
predchadzajuca liecba ALN branila najma zvyseniu
BMD v prvych 6 mesiacoch [14].

Je mozné, Ze predchadzajuca liecba bisfosfonatmi
suprimuje kostny metabolizmus, a tym zhorSuje para-
metre kostnych markerov pocas lieCby, ev. oneskoruje
nastup terapeutickej odpovede. Prakticky je teda treba
upozornit indikujucich lekarov, ale aj pacientov na po-
tencialne nebezpecenstvo vcasného zlyhania liecby
u pacientov na predchadzajucej liecbe bisfosfonatmi.
Na druhej strane to mdze byt aj potvrdenie, Ze osteo-
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anabolicka lie¢ba by mala byt liekom prvej volby, aby
sa mohol plne vyuZit jej potencial v budovani kostnej
hmoty a nasledna antiresorpcna lieCba by takto zis-
kanu hmotu udrziavala.

Podobne ako Heaney et al aj Nimmi et al su presved-
¢eni, Ze nepresnost merania je dal$i dévod nedostatoc-
nej odpovede BMD na lie¢bu. Vich studii 34 z 42 (81 %)
pacientoy, ktori nereagovali na lieCbu po 24 mesiacoch,
vykazali = 3% zvysSenie LS BMD po 20 mesiacoch. To
znamena, ze niektori pacienti mohli byt klasifikovani
ako nereagujuci v désledku nepresnosti merania [6,11].

TPTD mbze stimulovat novotvorbu kosti na end-
ostealnych aj periostealnych povrchoch, ¢im sa zvy-
Suje kortikalny priemer, ¢o modze byt dalsim dévodom,
ktory vysvetluje, preco médze byt odpoved BMD femoru
pri liecbe TPTD nedostato¢na. Predpoklada sa, ze me-
chanizmus, ktory je podkladom prechodného poklesu
BMD femoru, méze byt spojeny s periostedlnou apo-
ziciou novosyntetizovanej, Ciastotne mineralizovanej
kosti, a to sa moze javit ako strata BMD [15,16]. Z toho
pohladu méZze byt monitorovanie odpovede na lie¢bu
TPTD pomocou BMD femoru problematické.

Zaver

Terapeuticka odpoved pri liecbe TPD bola v naSom
subore velmi dobra. Vyskyt nonrespondérov po 18 me-
siacoch liecby bol len 3% pri 11,7 % vCasnych nonres-
pondéroch. Monitorovanie lieCby po 6 a 12 mesiacoch
umoznuje eliminovat véasnych nonrespondérov, a tym
zvysit efektivitu lie¢by. Predchddzajlca antiresorpcna
lieCba, hlavne bisfosfonatmi, zvysuje riziko nedostatoc-
nej odpovede na lieCbu teriparatidom, hlavne pri gluko-
kortikoidovej osteopordze.
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Abstrakt

Text je zaméren zejména na klinickou a laboratorni manifestaci sekundarni hyperparatyredzy (SHPT), kterd pro-
vazi chronické onemocnéni a selhani ledvin. Na ¢tyfech vybranych kazuistikdch dokumentujeme, Ze obvykla (byt
slozita a komplexni) pfi¢ina SHPT nemusf byt jedinou patogenetickou podstatou. Upozorfiujeme zejména na moz-
nost zamény za hyperparatyreézu primarni, na velmi ddlezitou roli deficitu vitaminu D v rozvoji i perzistenci SHPT
a také na pomérné malo predpokladany, avSak vyznamny vliv samotné dialyzacni procedury. VSechny kazuistiky
jsou provazeny komentarem, ve kterém se vénujeme vysvétleni pficiny hyperparatyredzy, a dale i navrhu Iéceb-
ného postupu.

Klicova slova: adenom pfistitnych télisek — hyperplazie — onemocnéni ledvin — selhani ledvin — paratyreoidekto-
mie — pristitné télisko — sekundarni hyperparatyredza — vitamin D

Abstract

The text is focused on clinical and laboratory manifestations of secondary hyperparathyroidism, associated with
chronic kidney disease and chronic renal failure. Presenting four our case reports, we demonstrate not only the
complex and complicated ,traditional” SHPT pathogenesis associated with kidney disease, but also others involv-
ing and contributing factors and problems. First, in some patients, it may be difficult to properly recognize between
primary and secondary hyperparathyroidism. Additionally, the role of vitamin D deficiency as the crucial factor in
parathyroid gland stimulation is demonstrated. Also, the role of dialysis solution composition on parathyroid gland
activity is described. All case reports are presented together with commentaries, which contain the pathophysio-
logical explanation as well as the suggested therapeutic approach.

Key words: hyperparathyreosis — hyperplasia — parathyroidectomy — parathyroid adenoma — parathyroid gland —
secondary kidney disease — kidney failure — vitamin D
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Uvod
Chronické onemocnéni ledvin (CKD — Chronic Kidney
Disease) je spojeno s metabolickymi zménami v di-
sledku snizené az chybéjici vyluGovaci a metabolické
funkce ledvin. Tyto zmény jsou zprvu upravovany urci-
tymi regulacnimi mechanizmy, které jsou zprvu Ucelné
a uzite¢né (adaptivni). V pokrocilych stadiich CKD a ze-
jména pri uplné ztraté funkce ledvin (ESRD - End-Stage
Renal Disease, CKD5) se vsak tyto plvodné adaptivni
déje stavaji maladaptivnimi, kontraproduktivnimi. Navic,
obvykle jsou jiz fixovany, tj. jsou ireverzibilni.
Dlsledkem takovychto maladaptivnich regulaci jsou
,non-rendlni“ sekundarni komplikace spojené s pokro-
Cilou renalni dysfunkci a se selhanim ledvin. Typickym
prikladem je sekundarni hyperparatyreéza [1], resp. Sirsi
komplex kostnich a minerdlovych zmén pfi CKD, ozna-
¢ovany jako CKD-MBD (Mineral and Bone Disorder) [2,3].
Je dobre znamo, ze samotna hyperparatyredza, tedy hy-
perfunkce i hyperplazie pfistitnych télisek (PT) mlze byt:
= primarni (PHPT), s primarni a pIné autonomni hyper-
produkei parathormonu (PTH) obvykle na podkladé
adenomu (méné ¢asto hyperplazie) obvykle jednoho
pristitného téliska [4]
= sekundarni (SHPT), u nizZ je plvodni pfi¢inou patolo-
gické nadprodukce PTH a rdstu (hyperplazii) pristitnych
télisek (PT) jind nemoc, resp. jind primarni abnormalita,
ktera sekundarné vede k vysoké koncentraci PTH v krvi
pri hyperfunkci PT [1,4]. Inicidlni stadia SHPT jsou rever-
jsou charakterizovany nejen rdstem télisek, ale i recep-
torovymi poruchami, které jsou v pozadi obtizné farma-
kologickeé Iécby pokrogilé SHPT. Plvodni difuzni hyper-
plazie se méni na hyperplazii nodularni, a ta byva jiz
spojena s rezistenci na lécbu. Hyperparatyredza je pak
prakticky autonomni [1,4,5,6]
= terciarni (THPT) je hyperparatyredza zcela autonom-
ni, analogicky jako pfi PHPT. Této autonomii vSak pfed-
chazela jind hyperparatyredza, prakticky vzdy SHPT.
V nefrologii se s terciarni hyperparatyredzou se setka-
vame u nékterych pacientd po Uspésné transplantaci
ledviny (TxL), pfi niz je plvodni pficina (selhani ledvin)
odstranéna, avsak po niz se hyperparatyredza (pod-
minéna zfejmé jiz hyperplazii télisek) nejen neupravi,
ale jesté dale progreduje [1,4,7,8]

Podstatou THPT je jiz autonomni povaha hyperplastické
tkané pfi SHPT, ktera je v histologickém obraze nodu-
larni, ba dokonce se morfologicky blizi k adenomu. Jako
terciarni se mize manifestovat i velmi pokrog¢ilda SHPT
dialyzovanych, u nichz se téliska stanou rezistentni na
konzervativni 1é¢bu [1,8]

,Typickd” SHPT spojena s CKD/ESRD je vysledkem dvou
soubéznych patogenetickych drah, spojenych se ztratou
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vylucovaci i endokrinni funkce ledvin. Je ddsledkem de-
ficitu aktivniho vitaminu D (tvofeného systémové a fy-
ziologicky v ledvinach) a retence fosforu v organizmu pfi
ztraté eliminacni funkce ledvin [1,2,9].

Zatimco pro PHPT nebo THPT je charakteristicka hyper-
kalcemie a hypofosfatemie, pfi SHPT je typicka normo-
kalcemie, pfipadné az hypokalcemie. AvSak i pfi primar-
ni hyperparatyredze, pokud chybi vitamin D, mUzZe byt
sérova koncentrace kalcia v normé [11].

Pokud je koncentrace kalcia v séru vysoka, jedna se
bud o (nerozpoznanou) hyperparatyredzu primarni, ¢i
o iatrogenni disledek nevhodné 1é¢by. S nadsazkou —
kazda normokalcemie u selhani ledvin je suspektni z hy-
perparatyredzy. Koncentrace PTH je obvykle vyrazné
vyssi, nez vidame u hyperparatyredzy primarni [1,2,4].

Koncentrace fosforu je pfi SHPT spojené se selha-
nim ledvin zvysena, pfitom hyperfosfatemie je pfi ESRD
povazovana za vyslovené negativni [10]. Mimo jiné se
vyznamné podili na rozvoji SHPT. Hyperfosfatemie pfi
CKD/ESRD patologicky ovlivriuje funkci pfistitnych téli-
sek vice mechanizmy: (1) zvysuje tvorbu PTH, nebot pro-
dluzuje zivotnost transkriptu mRNA; tj. pfi dané urovni
genetického prepisu vznika vice parathormonu nez pfi
normofosfatemii [1,4]; (2) zvySuje sekreci PTH z bunék:
recentni publikace dokumentuje ,vymazani“ aktivity CaR
(Calcium-sensing Receptor) pfi hyperfosfatemii [12,13].

Vime, ze mocoveé vylucovani fosforu zlstava zacho-
vano az do pozdnich stadif CKD [14,15]. Je to déno
plsobenim tzv. fosfatonind (FGF-23 a PTH), jejichz
tvorba pri klesajici funkci ledvin adaptivné stoupd, a to
az k velmi vysokym koncentracim. Pfi terminalnim se-
lhani ledvin role fosfatonint pro eliminaci fosforu ztraci
smysl. Avsak v té dobé je tvorba obou fosfatonin( fixo-
vana a je ireverzibilni. Jak zndmo, jednim z fosfatonin(
je PTH.

Samotna SHPT je maladaptivnim vysledkem zprvu
adaptivniho zvyseni vylu¢ovani fosforu ledvinami a sou-
bézné stimulace tvorby kalcitriolu v reziduainim renal-
nim parenchymu. Jeji dlsledky jsou Siroké — samotny
parathormon je prokazatelné uremickym toxinem [16].

Zakladnilécbou PHPT je chirurgicka paratyreoidekto-
mie. Naproti tomu zakladni lécba SHPT je konzervativni.
V pfipadech, ze tato terapie neni Uspésna, tj. téliska jsou jiz
¢astecné autonomni, volime i u SHPT chirurgickou para-
tyreoidektomii. Volba opera¢niho postupu (subtotaini PTX,
¢i totalni PTX, s autotransplantaci, ¢i bez autotransplanta-
ce) neni jednoduchd a vyzaduije klinickou zkusenost a velmi
dobrou spolupraci mezi operacnim oborem a nefrology,
resp. lékafi, ktefi se o pacienty se SHPT staraji [17,18,19].

U vétsiny dialyzovanych pacient( se SHPT rozviji ve své
,Cisté" podobé (viz vyse, postupny zanik vylucovaciiendo-
krinni funkce ledvin). U nékterych pacientd je vsak pficina
SHPT kombinovana, modifikovana. Pfinejmensim zC¢asti,
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nékdy i zcela dominantné, je zplsobena i jinymi okol-
nostmi. RozliSeni této spolupodilejici se patogenetické
linie je nékdy obtizné, pfitom je velmi dlleZité pro nasta-
veni spravné lécby.

V praxi jsou tyto situace sice malo ¢astym, ale velkym
problémem. Pro pfiblizeni tématu a problematiky téchto
tzv. ,netypickych” sekundarnich hyperparatyre6z jsme
vybrali ¢tyfi ilustrativni pfipady (prvni tfi byly prezento-
vany na Osteologickém kongresu, Brno 2019).

Netypicka hyperparatyreéza u pacienti
s onemocneénim a selhanim ledvin
Konzervativni 1éCebna strategie SHPT zacina korekcei hy-
perfosfatemie (,phosphate first" strategie, viz vyznam
hyperfosfatemie), poté ovlivnénim receptoru pro kalcium
(preferenéné kalcimimetiky) a ovlivnénim/inhibici jader-
ného receptoru pro vitamin D (VDRA, resp. aktivatory
porucovana inhibice pfilisné tvorby kalcitriolu a az poté
doplnéni Ié¢by kalcimimetiky [3]. Dnes se obé cesty po-
vazuji z casového usporadani jako ekvivalentni. Jejich
a na konzervativni terapii rezistentnich pfipadd volime pa-
ratyreoidektomii [3,17,18,19]. V nasledujicich kazuistikach
ukazujeme mimo jiné, jak dulezité je rozpoznani vsech dal-
Sich pridruzenych patogenetickych mechanizm.

SHPT spojena s deficitem vitaminu D
Znamou pficinou SHPT je mimo jiné deficit vitaminu D.
Je znamo, ze pokud organizmu chybi vitamin D, nenf
optimalné mineralizovan vytvoreny osteoid [20]. Kore-
spondujicim biochemickym nalezem je hypokalcemie
spolu s vysokou koncentraci alkalické fosfatazy (ALP),
resp. jejiho kostniho izoenzymu (b-ALP). Klinickym kore-
latem je metabolicka osteopatie, oznacovana jako osteo-
malacie, u déti dokonce rachitis.

Hypokalcemie pri osteomalacii (resp. jakakoliv hypo-
kalcemie) stimuluje aktivitu pfistitnych télisek, a to pfimym
mechanizmem [21]. PFi osteomalacii jsou pfistitna té-
liska stimulovana nejen hypokalcemii, ale i samotnym chy-
bénim aktivniho vitaminu D, nebot pokud chybi aktivni vita-
min D (kalcitriol), vznika nadprodukce tvorby parathormonu
(vitamin D jako negativni transkripéni faktor genu pro parat-
hormon) [1,20].

Deficit vitaminu D tedy vede k osteomalacii 2 mecha-
nizmy: (1) pfimo, tj. zvysenim tvorby kalcitriolu; (2) ne-
primo, tj. mechanizmem hypokalcemie, spojené obliga-
torné s chybénim vitaminu D.

Tézky deficit vitaminu D patfi k moznym sekundar-
nim pri¢indm (spolupfi¢indm) SHPT, a to bez ohledu na
funkeni stav ledvin, pfi selhani ledvin je vSak klinicka i la-
boratorni manifestace vice napadna.
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Kazuistika 1

Muz (ro¢nik 1959) byl v nasi nefrologické ambulanci za-
registrovan poprvé v dubnu 2014. Jiz pfi vstupu do ordi-
nace byl ndpadny stereotyp chlize — pomald, v mirném
predklonu a o ,Siroké bazi". V Iékarské dokumentaci paci-
enta byl idaj o chronickém onemocnéni ledvin a mnoho-
Cetnych viedovych lézich zaludku pred vice lety; v medikaci
byl uveden Vigantol a calcium effervescens (s poznamkou
,I1éky uziva sporadicky”). Vlastni vySetfeni lékafem pfi na-
vStéveé neprobéhlo, protoze je pacient odmitl z Casovych
ddvodd.

Laboratorni vysledky ukazaly pokrocilé onemocnéni
ledvin, hypokalcemii, hrani¢ni hodnoty fosfatemie, vyso-
kou koncentraci alkalické fosfatazy; hypovitaminézu D
a extrémné vysokou koncentraci PTH: S-urea 21,6 mmol/I,
S-krea 418 pmol/l, S-Ca 1,86 mmol/l, S_P 1,64 mmol/I,
S-ALP 12,40 pkat/l, S-25D 20,5 nmol/I (50-250); S-PTH
292 pmol/I (0—6 pmol/I, test 3. generace). Koncentrace
PTH (1-84) byla jednoznaéné mnohem vyssi, nez je ob-
vyklé pfi sekundami hyperparatyredze pfi dané funkci ledvin.

Zahdjili jsme léCbu Vigantolem a peroralné podavanym
kalciem. Pacient vSak nebyl k [é¢bé pfilis kompliantni
a nalezy se nelepsily. Postupné jsme zvysili davky, dokon-
ce jsme vitamin D aplikovali parenterdlng, vcetné injekc-
niho parikalcitolu. Sice velmi pomalu, ale prece jen se po-
stupné snizila koncentrace ALP i PTH a hodnoty kalcemie
se nalézaly v doInim referencnim rozmexzi.

Nalez jsme diagnosticky zhodnotili jako tézkou meta-
bolickou osteopatii kombinované etiologie u pacienta se
selhanim ledvin, pritom hypokalcemie, hypovitamindza D
a vysoka hodnota ALP svédci pro podil osteomalacie,
ale soucasné se na vysledném obraze podili tézka hy-
perparatyredza. Pravdépodobné se obé kostni patolo-
gie rozvijely soucasné pfi deficitu vitaminu D. Hyper-
paratyredza jako komplikace pokrocilého onemocnéni
ledvin byla akcentovana 2 dalsimi mechanizmy, plso-
bicimi na tvorbu PTH (chybi aktivni vitamin D, nebot
nenf jeho prekurzor) i na sekreci PTH (tézka sekundarni
hypokalcemie).

Lécba nebyla jednoducha, mimo jiné proto, Ze spolu-
prace pacienta byla neobvykle Spatna. K peroralné po-
davanému vapniku i suplementacni |é¢bé Vigantolem
(az 20 kapek denné) jsme pridalii aplikaci vitaminu D paren-
terdlné (v anamnéze Udaj o opakovanych atakach viedové
choroby; nejistota, zda pacient uziva léky), dokonce podani
vapniku (calcium gluconicum 5 ampuli/500 ml 5%G/3 hod)
a parikalcitolu (10 mg/30 min) v infuzich. Po pliroéni lé¢bé
nebyly vysledky potésujic: 25D 29,2 nmol/I (referenéni roz-
mezi 75-250 nmol/l), koncentrace PTH(1-84) 191 pmol/I
(referencni rozmezi 0,5-6,2 pmol/l). Pacient nasledné za-
hajil dialyzacni léCbu. Pristitna téliska nebyla ultrasonogra-
ficky (USG) detekovana. Bylo zfejmé, Ze hlavnim problé-
mem z0stava tézka hypovitamindza D.
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Po 2 letech byla pacientovi provedena Uspésna trans-
plantace ledviny (TxL). S odstupem 7 mésicd po TxL
byly laboratorni nalezy nasledujici: S-25D 51 nmol/I (pfi
trvalém podavani pfipravku Vigantol, nyni 20 kapek/
tyden), 1,25D 152 pmol/l, S-PTH(1-84) 17,5 pmol/l,S-Ca
2,5 mmol/l, S-P 0,49 mmol/l, S-kreatinin 100 umol/
a S-ALP 3,2 pkat/l. Fyzicky i psychicky se pacient citil
a i nadale citi vyborné. Je patrna uprava deficitu vita-
minu D. Namérfenou koncentraci 1,25D hodnotime jako
dobfe funguijici aktivitu 1-alfa-hydroxylazy pfi normalni
renalni funkci a zfejmé i pfi perzistujici hyperparatyreoze.
Jako problém vnimame hypofosfatemii, ktera vypovida
o tom, Ze je stdle pfitomna aktivita fosfatonin(. Koncen-
traci FGF-23 jsme neméfili, koncentrace PTH(1-84) je
jednoznacné mnohem nizsi, avsak stale v hodnotach,
které potvrzuji hyperparatyredzu. Sérova koncentrace
kalcia 2,5 mmol/| je vyslednici Upravy hladin vitaminu
D spolu s efektem pFistitnych télisek. Alkalicka fosfataza,
byt je s poklesem, stéle neni v referenénim rozmexzi.

Pacienta jsme rok po TxL odeslali na kontrolni USG-
-vySetreni pristitnych télisek, pri némz bylo zjisténo zvét-
Sené pravé dolni a levé dolni PT. Endokrinolog nalez uzavrel
takto: na hyperparatyredze se mize podilet pfece jenom
nizsi funkce $tépu stejné jako deficit vitaminu D; vero simile
pljde o tercidrni hyperparatyreézu (klondini proliferaci
vzniklou chronickou stimulaci pfed TxL). V transplan-
tacni poradné jsme doplnili klinicky stav — oproti pavod-
nimu obrazu (pfed 5 lety) je jasné klinické i laboratorni
zlepSeni. Svalova sila i chlize jsou vyznamné zlepSeny,
bolesti kosti vymizely. Denzitometrie ukazala osteopo-
rozu v oblasti kycCle, T-skore minus 2,5 vSak je v Case sta-
bilni. Zvolili jsme nadale konzervativni Ié¢bu (pokracuje
suplementace Vigantolem), s opera¢nim fesenim az dle
vyvoje v ¢ase. Do terapie jsme doporucili mlécné vyrobky
pro zlepSeni nutrice a dodani fosforu.

Téliska byla ultrasonograficky detekovana az v post-
transplanta¢nim obdobi, a to pfi vyznamné nizsi koncen-
traci PTH nez v pfedchozich letech nefrologické dis-
penzarizace a dialyza¢nilécby. V souladu s endokrinolo-
gickym zavérem se domnivame, Ze jde o morfologicky
sekrece a tvorby PTH, ale i buné¢né proliferace. Dosud
vSak nevime, zda pretrvavajici deficit vitaminu D byl v sou-
vislosti s nami konstatovanou nespolupraci pacienta nebo
zda nebyl dGvod jiny (napf. gastrointestinalni obtize).

Sekundarni nebo primarni
hyperparatyre6za?

Pokud je zjisténa hyperparatyredza u pacientl s mirné
Ci stfedné snizenou funkef ledvin, je ¢asto povazovana
za sekundarni. Laboratorné nebyva jasna hyperkalc-
emie (avsak aktivita 1-alfa-hydroxylazy byva jiz snizend)
a nenf ani pfitomna ,typicka” hypofosfatemie. Tito paci-

www.clinicalosteology.org

enti pak pfi progresi CKD az do ESRD obvykle ,ziskaji"
i typickou hyperparatyredzu sekundarni (SHPT naseda-
jicina PHPT) [1,4,22].

Rozliseni, o jaky typ hyperparatyredzy se vlastné
jednd, mize byt v praxi problematické. Uvaha, ze pfi
SHPT maji byt zvétSena vSechna pristitna téliska, je
sice teoreticky spravna, ale ani ty nejtézsi pfipady SHPT
nemusi mit prakazny nalez pfivySetfeni USG nebo jinou
zobrazovaci metodou. Timto smérem je zamérena 2. pre-
zentovana kazuistika. Ukazuje, Ze plvodné primarni hy-
perparatyredza mUze imitovat dokonce hyperparatyreézu
terciarni.

Kazuistika 2

Muz ve veéku 27 let bez pfedchozi dispenzarizace v nefro-
logické ambulanci (,pacient z ulice"”), zahdjil v ¢ervnu 2017
ve spadovém hemodialyzacnim stredisku pravidelné
hemodialyzacni léCeni pro terminaini selhani ledvin na pod-
kladé Alportova syndromu (geneticka verifikace 11/2009 -
ndlez chybéni COL4A5 z kozni biopsie).

V listopadu 2017 byl zafazen na ¢ekaci listinu (wai-
ting list) pro transplantaci ledviny. Z lékarské zprdvy, se
kterou prichazi k predtransplantacnimu vySetreni, uva-
dime: v diagndza v souhrnu uvedena vero simile terciarni
hyperparatyredza se sklonem k hyperkalcemii pfi lécbé
VDRA (aktivatory receptoru pro vitamin D) a dale sekun-
darni hyperfosfatemie. Byl Ié¢en vazaci fosfatl v zaziva-
cim traktu (nekovovy vazac na bazi pryskyfrice — pfipra-
vek Renvela) a Vigantolem (suplementacni malé davky
vitaminu D). Drfive uzival i parikalcitol (tzv. selektivni in-
hibitor VDR v pfistitnych téliskach — pfipravek Zemplar).

V lednu 2018, 1. jeSté pred transplantaci ledviny, byla
indikovana a provedena chirurgicka paratyreoidektomie
(PTX). Pri operaci byla hledéna, nalezena a odstranéna
vSechna 4 pristitna téliska. Polovina levého dolniho téliska
byla implantovana do snopct kyvace. Operacni vykon Ize
tedy oznacit jako totalni PTX s autotransplantaci.

Odstranéna pristitna téliska v poCtu 3 byla mala a méla
normalni vzhled i normalni histologicky obraz, 4. télisko
bylo patologicky zménéno, histologicky nalez pfipous-
tél adenom nebo noduldrni hyperplazii. Adenom pfistit-
ného téliska je kompatibilni s PHPT, nodularni hyperpla-
zie obvykle s velmi pokrocilou SHPT (v méné pokrogilych
pfipadech je hyperplazie PT difuzni). Analogicky nalez
adenomu muze byt kompatibilni i u THPT. Pokud by
vSak pacient mél mit terciarni hyperparatyredzu, musel
by projit obdobim hyperparatyredzy sekundarni. Tézko
si predstavit, ze pfi SHPT by bylo poskozeno pouze 1 té-
lisko (patogenetické mechanizmy jsou zde systémove,
tj. plsobi na vsechna téliska). Vzhledem k tomu, ze 3 té-
liska byla histologicky normalni a ze diagnéza THPT
byla klinickou uvahou vylouc¢ena, jedna se jednoznacné
o PHPT.
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V zafi 2019 byla provedena Uspésna transplantace
kadaverozni ledviny, funkce Stépu vSak nikdy nebyla
,excelentni”. Laboratorni hodnoty mésic po transplan-
taci byly nasledujici: S-krea 235 pmol/l, PTH(1-84)
1,7 pmol/l,Ca 2,1 mmol/l,P 0,8 mmol/l, 25D 51,2 nmol/I,
1,25D < 12 pmol/l; tj. pacient mél laboratorni znamky hypo-
paratyredzy, hypovitamindzy D a (asymptomaticka) hypo-
kalcemie. Prakticky ,nulova” hodnota kalcitriolu ziejmeé
souvisela s chybgjici stimulaci renalni 1-alfa-hydroxylazy
parathormonem a jen s omezenou funkci Stépu. Do tera-
pie byl viazen Vigantol v davce 10 000 IU tydné.

Kontrolni laboratorni vySetfeni po 9 mésicich uka-
zala stacionarni renalni funkci (S-kreatinin 226 umol/I),
ocekavanou perzistujici hypoparatyreézu (PTH: 1-84;
2,2 pmol/l), normokalcemii (Ca 2,37 mmol/l) a hyper-
fosfatemii (P 1,8 mmol/l). Hladina vitaminu D se v od-
povédi na suplementaci Vigantolem zvysila, resp. nor-
malizovala (25D 88,8 mmol/l). Koncentrace kalcitriolu
v krvi se prekvapivé zvysila (1,25D 53,2 pmol/l). Toto
zvyseni hladiny aktivniho metabolitu D i pres pretrva-
vajici hypoparatyredzu i omezenou funkci Stépu jsme
si vysvétlili zlepSenou (zvysenou) dostupnosti ,zdsob-
niho” vitaminu D, tj. jiz ,dostatecnou” nabidkou pro re-
nalni hydroxylaci substratu pro tvorbu kalcitrolu (1,25D).
Tuto naSi zkuSenost Ize zobecnit: Uspésna transplan-
tace vytvari podminky pro obnovu renalni tvorby 1,25D;
avSak pouze tehdy, je-li ,normalni“ stav zasob vitaminu D
v organizmu.

Pacient ma nadale (iatrogenni) hypoparatyredzu. Kalc-
emii korigujeme spolu s fosfatemii, kombinovanym pfi-
pravkem s obsahem kalcia i magnezia, uréenym ptivodné
k vyvazani fosfatl v zazivacim traktu (pfipravek Osvaren).

Popsana iatrogenni hypotyredza jisté nebyla cilem chi-
rurgického feSeni, naopak. Pfi PTX byla cilené implanto-
vana tkan pristitného téliska zpét, a to do snopct kyvace
(autotransplantace). Tato tkan vSak ztratila viabilitu, proto
nastala hypoparatyredza. Je otazkou, jaky by byl dalsi
vyvoj, pokud by si tkan téliska vitalitu zachovala.

Diagnosticky souhrn jsme ndsledné aktualizovali takto:
(1) primarni hyperparatyredza; (2) totélni PTX s auto-
transplantaci do snopct kyvace vlevo 2018, implanto-
vana tkan nefunkéni; (3) hypoparatyredza 2019.

Stav povazujeme za trvalou kontraindikaci bisfosfo-
natl i podavani aktivniho (1) vitaminu D. Do dlouhodobé
terapie jsme doporucili Vigantol. V Uprave hypokalcemie
i hyperfosfatemie se osvédcil Osvaren. Pacient je na této
terapii ve velmi dobrém klinickém stavu, volné pohyb-
livy, bolesti skeletu neudava, nedoslo k zadné frakture,
funkce Stépu je stacionarni, koncentrace kalcia a fosforu
v séru jsou v referenénim rozmexzi.
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Proc tak vysoka koncentrace PTH? -
Vliv dialyzacniho roztoku

Pri SHPT jsou sérové koncentrace PTH velmi dynamické.
Aktualni koncentrace je vzdy podminéna vysledkem 3 me-
chanizm: (1) pravé probihajici sekreci (okamzitd odpo-
véd na aktualni zménu koncentrace ionizovaného kalcia
v krvi; tj. akutnimi zménami aktivace CaR; trva sekundy az
minuty); (2) probihajici tvorbou PTH. Tu determinuje rych-
lost prepisu genové informace (v zavislosti na aktivaci
VDR) a také ,zivotnost" genového transkriptu (prodluzuje
ji hypokalcemie a zejména hyperfosfatemie). Vlastni mo-
lekula PTH je vytvorena nejdfive za nékolik hodin; (3) sa-
motnou velikosti téliska (hyperplazii). Odpovéd na podnét
o urcité intenzité je totiz tim vétsi, ¢im vétsi masa tkané
je stimulovana. Terapeutické zasahy jsou cileny do vSech
3 vySe uvedenych drovni.

Pri selhaniledvin je zachovan znamy inverzni ,sigmo-
idedIni fyziologicky vztah mezi koncentraci ionizovaného
kalcia (0sa x) a koncentraci PTH (osa y); jedinou zmeénou,
avsak velmi dilezitou, je ,posun kfivky doprava“. Proto
pfi selhani ledvin vidime ¢asto soubézné normokalcemii
a vysokeé koncentrace PTH: pro akutni snizeni koncent-
race PTH pfi selhani ledvin musi byt koncentrace ionizo-
vaného kalcia (vyznamneé) vyssi, neZz u non-CKD osob.
Toto pravidlo stoji v pozadi vyvoje kalcimimetik; zatimco
vyvoj aktivnich metabolitd vitaminu D je odpovédi na po-
znatek, Ze tvorba PTH je zavisla na aktivaci VDR.

Koncentrace (difuzibilniho) kalcia v roztoku rozhodu-
je, zda kalciova bilance béhem hemodialyzy/hemodia-
filtrace bude pozitivni, neutralni nebo negativni. Tato sku-
tecnost je v nefrologii dobfe znama a respektovana.
Neutralni z hlediska kalciové bilance jsou roztoky s kon-
centracfi kalcia v rozmezi mezi 1,25 az 1,50 mmol/| (roz-
toky s koncentraci 1,37 mmol/l nejsou u nas k dispozi-
ci) [23].

Charakteristiku transferu kalcia pfes membranu ovliv-
nuji i jiné komponenty dialyza¢niho roztoku. Ukazeme
situaci, pfi niz slozeni dialyzacniho roztoku vyznamné
ovlivnilo nejen hodnotu PTH, ale i vyvoj hyperfunkce pris-
titnych télisek.

Soucasné dialyzacni roztoky jsou vyhradné ,bikarbo-
ndtové". Pro stabilizaci volnych iontt je priddvana ve velmi
malé koncentraci bud kyselina octova (roztoky oznacu-
jeme jako BIK, obsahuji ,acetat"), nebo nové kyselina citro-
nova (roztoky BIC, obsahuji ,citrét"). Ucelem BIC-roztokd je
vyvazanim kalcia omezit koagulaci v mimotelnim okruhu
[24,25].

Pri BIK-roztocich nenastava zadna vazba vapniku na
jinou komponentu roztoku. AvSak, pri BIC-roztocich vznika
pfestupem acetatu do krve kalcium-citratovy komplex.
Soucasné se logicky mirné snizi koncentrace volné kalcio-
vé frakce v krvi. Komplexy kalcium-citratu jsou dialyzabilni.
Jejich formace je vSak pfechodng, citrat se dobfe meta-
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bolizuje v jatrech a kalcium z plvodniho komplexu je opét
v krvi ve volné formé.

| kdyby byla vznikem kalcium-citratu koncentrace ioni-
zovaného vapniku snizena v krvi jen o 1 %, jiz to staci
k aktualnimu a rychlému vzestupu sérové koncentrace
PTH! Vzestup PTH je podminén sekreci z bunék stimu-
laci CaR [1,21]. Protoze kalcium-citratové komplexy vzni-
kaji v pribéhu celé dialyzacni procedury, je i na konci dia-
lyzy (postdialyzacné) zvysena koncentrace PTH. Mira
tohoto zvySeni se u rliznych pacient lisi [25]. Pokud je
cestou CaR sekrece PTH stimulovana opakovang, je in-
tracelularnimi signalnimi mechanizmy stimulovana pro-
liferace pristitnych télisek, rozviji se hyperplazie [21].
Zkusenosti s ovlivnénim PTH pfi BIC roztocich jsou vSak
dosud malé, dokumentuje je nasledujici zvolena kazuis-
tika.

Kazuistika 3

Dialyzacni roztok a funkce pfristitnych télisek

Muz ve véku 43 let v pravidelném hemodialyza&nim pro-
gramu, je vySetfovan pro hyperparatyreézu (iPTH opako-
vané az 100 pmol/l). Koncentrace celkového Ca v séru
je 1,8 mmol/l, P 2,68 mmol/l. On-line hemodiafiltrace
probihaji 3krat tydné dialyzacnim a substitu¢nim roz-
tokem BIC s koncentraci difuzibilniho Ca 1,25 mmol/I.
V chronické medikaci je zaveden nekalciovy vazac fos-
foru v zazivacim traktu plus parikalcitol plus etelkalcetid
(parenteralni kalcimimetikum). Pacient je vysetfovan pro
hyperparatyredzu.

Laboratorni hodnoty jsou PTH (1-84) 71,1-90 pmol/I,
S-Ca 2,45 mmol/l, S-P 2,37 mmol/I, kostni izoenzym al-
kalické fosfatdzy (bALP) 36,3 (zvySena hodnota), 25D
171 nmol/l, 1,25D < 12 pmol/I. Sérové koncentrace PTNP
i CRLB byly extrémni (PTNP >2 400, CRLB > 6 000) — oboji
je kompatibilni s diagndzou tézké hyperparatyredzy.

Nalez jsme vyhodnotili jako tézkou ziejmé sekundarni
hyperparatyredzu, ktera by mohla byt dale zhorSovana
hypokalcemii a hyperfosfatemii, ale i deficitem vitaminu D.
Hypokalcemie je kompatibilni se zjisténym tézkym de-
ficitem vitaminu D a spolu se zvysenou kostni alkalic-
kou fosfatdzou opét ukazuje i na podil pravdépodobné
osteomalacie. Role deficitu vitaminu D pfi rozvoji hy-
perparatyredzy, véetné SHPT, byla opakované popsana
[5,20,26,27].

Extrémneé vysoka koncentrace PTH ukazuje extrémni
sekreci, danou stimulaci CaR pfi hypokalcemii. Pricina
hypokalcemie je v tomto pfipadé kombinovana. ZpUlso-
buje ji (1) pripravek etelkalcetid (intravendzni kalcimi-
metikum, etelcalcetide) [28] aplikovany pro snizeni PTH
(tuto terapii jsme ukondili, resp. prerusili); (2) zvoleny
dialyza¢ni roztok (BIC, s koncentraci difuzibilniho kalcia
1,25 mmol/l) [23,25].
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Pri USG-vySetieni se zobrazila vSechna 4 pristitna té-
liska; jejich kalkulovany objem byl 1,3 ml; 1 ml; 0,3 ml
a 0,2 ml, coz ukazuje, ze stimulace pfistitnych télisek
byla dlouhodoba. Doplfujici scintigrafické vySetfeni
zamérené na pfistitna téliska ukazalo: (1) 2 zfejma lo-
Ziska zvysené akumulace a zpomaleného vyplavovani
99mTc-MIBI pfi dolnim pdlu obou lalokd stitnice — obraz
hyperplastickych pristitnych télisek nebo adenomd; (2)
pouze na SPECT patrno lozisko mirné akumulace MIBI
za dorzalnim okrajem pravého laloku stitné zlazy odpo-
vidajici mékkotkanovému lozisku pravdépodobné drob-
néjsi PT. (3) lozisko akumulace MIBI v oblasti horniho
polu levého laloku stitné zlazy, v diferencialni diagndze
pristitné télisko nebo studeny uzel stitné Zlazy.

Jak jsme lécebné postupovali? Vzhledem k inicialni
hypokalcemii jsme ihned prerusili (nikoliv ukoncili) 1é¢bu
parenteralnim kalcimimetikem; do terapie jsme dopl-
nili Vigantol; zménili jsme dialyza¢ni roztok BIC s Ca
1,25 mmol/I na roztok BIK s Ca 1,50 mmol/l [25]. Téz jsme
zvazovaliindikaci k PTX a nakonec jsme ji doporucili, nebot
nejméné 2 téliska (obé dolni, pravé i levé) maji v USG-ndle-
Zu jiz takovy objem, ktery nedava jistotu uspéchu kon-
zervativni terapie. Pacienta jsme podrobné informovali,
avSak nesoubhlasil.

Kazuistika 4

Primarni nebo sekundarni hyperparatyre6za? Obé!
Doplfujeme jesté kazuistiku primarni hyperparatyredzy
plvodné s hyperkalcemii, kterd se v ¢ase ,upravila“ do
normokalcemie, avSak v dalsim prlibéhu byla prekva-
pivé spojena s hypokalcemii, pfi které se objevila nase-
dajici hyperparatyredza sekundarni. Pfipad jsme sice pred
lety jiz publikovali [29], nyni ale dopliujeme dalsi podrob-
nosti a navazujici vyvoj onemocnéni v Case.

Do nefrologické ambulance se na za¢atku roku 2009
dostavila zena ve véku 84 let. Byla sem odeslana pro
snizenou funkci ledvin (S-kreatinin kolem 250 pmol/l).
Pacientka se dostavila v doprovodu dcery, ktera ji pfi-
vezla na invalidnim kresle. Stézovala si na dlouhodobé
bolesti nohou, bolesti zad, ramen, patere a kycli. Dlou-
hodobé uzivala analgetika veetné pfipravkl ze skupiny
NSAID. Jesté pred nékolika tydny byla samostatné po-
hybliva o jedné francouzskeé holi, v dobé navstévy neni
schopna sama vstat ze zidle. Pacientka nema znamky
uroinfektu, neprodélala nikdy ledvinovou koliku, neméla
nikdy viditelné cervenou mo¢. Nefrologicka rodinna i osobni
anamnéza byla néma.

V anamnéze je fraktura dolni koncetiny v roce 1943
a fraktura humeru v roce 2003. V letech 1979, 1980 a 1983
byla konzervativné lé¢ena pro recidivujici duodenalni
vied. Vroce 1998 podstoupila totalniendoprotézulevého
kycCelniho kloubu pro koxartrozu, v roce 2000 pak kloubu
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pravého. Rentgenologicky byly zjistény degenerativni
zmény patefe a kompresivni fraktury nékterych Tha L
obratll. Od roku 2002 je dispenzarizovana pro osteo-
porézu a lé¢ena bisfosfonaty (Fosamax 70 mg per os
Tkrét tydné, od konce roku Tkrét za 14 dni). DXA ndlezy
hodnoceny ,jen" pro oblast patefe (v roce 2002 T-skore
-2,5; v Case se stabilizaci, resp. ,zlepsenim").

Soubézné je rfadu let dispenzarizovana pro primarni
hyperparatyredzu s hyperkalcemii (S-Ca 2,8 mmol/I).
Dusledkd primarni hyperparatyreézy na skelet jsou
ocekavatelné [32]. V roce 2006 bylo ultrasonograficky
detekovano suspektni pristitné télisko, ale PTX nebyla
indikovana. DXA vySetfeni pro oblast predlokti ukazalo
jiz v roce 2002 T-skore -5,4; v Case bez zlepseni). Pfi te-
rapii bisfosfonaty se postupné kalcemie normalizovala.
Pro obavu z opétné hyperkalcemie nikdy nebyl do tera-
pie viazen vitamin D.

V dodané dokumentaci byly uvedeny tyto laboratorni
hodnoty: S-Ca 2,04 mmol/l, S-P 1,42 mmol/l, S-krea
240 pmol/l, S-ALP 9.08 pkat/l, kostni ALP 4,85 pkat/|
a koncentrace iPTH 236 pmol/I! VySetfeni v nefrolo-
gické ambulanci ukazalo prakticky tytéz vysledky: S-Ca
2,18 mmol/I, S-P 1,61 mmol/l, urea 23,5 mmol/I, S-kre-
atinin 287 umol/I, S-ALP 9,20 pkat/I. Pavodni primarni
hyperparatyredza byla provazena hypokalcemii a prav-
dépodobné i osteomalacii z (predpokladaného) nedo-
statku vitaminu D. Podavani pfipravku Bonviva bylo pferu-
Seno. Byl ordinovan Vigantol a kalcium per os. Pacientka
byla prijata k hospitalizaci s cilem upravit metabolizmus
vapniku a vitaminu D, obnovit hybnost a vyresit osteopo-
rozu, a samoziejme i vySetfit pricinu poskozeni funkce
ledvin.

Pomeérné slozité jsme diskutovali povahu dosavadni
hyperparatyredzy. Primarni hyperparatyredza byla sice
znama v predchorobi, avSak aktualni hypokalcemie dia-
gndzu PHPT tém, ktefi neznali podrobné anamnézu, zpo-
chybnovala. Zejména ve vztahu k poruse funkce ledvin
byla spiSe zvazovana hyperparatyredza sekundarni.

Ani extrémni koncentrace PTH v séru, ani ultrasono-
graficky nalez potvrzujici pfitomnost 1 pfistitného téliska
nebyly postacujici pro indikaci PTX. Dlvodem byla prave
ona tézka hypokalcemie. Ta by se po PTX jisté dale pro-
hloubila a mohla by byt aZ Zivot ohrozujici. Dalsim ddvo-
dem byla tézka hypovitamindza D, ktera by riziko sympto-
matické hypokalcemie po pfipadné PTX jesté prohloubila.
A konecné jsme chtéli predejit i tzv. syndromu hladové
kosti [30].

Pacientka byla hydratovana a zivena. Kalcium bylo hra-
zeno v infuzich i peroralné. Do terapie byl vifazen nativ-
ni vitamin D (pro Upravu deficitu, 25D v krvi 25 nmol/I)
spolu s kalcitriolem (pfima suprese VDR), tj. byla zave-
dena ,dualni” terapie vitaminem D. ZkuSenosti s touto
terapifi jsme pozdéji publikovali [30].
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Zobrazovacimi metodami byl prokazan tumor led-
viny. Operacni feSeni do budoucna pacientka odmitla.
Jako primarni renalni diagnézu jsme stanovili chronic-
kou tubulointersticialni nefritidu. Nebyla zjisténa zadna
nefrolitiaza ani nefrokalcindza.

Po 2 tydnech hospitalizace byla pacientka samostatné
mobilni, normokalcemicka, s poklesem koncentrace ALP
o polovinuy, s koncentraci iPTH sniZzenou na 160 pmol/I.
Mésic po prijeti probéhla nekomplikovana chirurgicka
PTX s odstranénim téliska o velikosti 18 mm, histologic-
ky se jednalo o adenom. Koncentrace iPTH ¢asné po ope-
raci byla 2 pmol/l, i kdyz ostatni pfistitna téliska byla po-
nechana in situ. Pooperacni hypokalcemie dlouhodobé
pretrvavala i pres ordinovanou suplementaci Ca (2 gramy
prvkového kalcia denné) a vitaminu D. Pfi kontrole po
2 mésicich od operace vzrostla koncentrace iPTH na hod-
notu 16 pmol/l, rendlni funkce byla nadale snizena, avSak
stacionarni. V tomto okamziku se jiz jednalo jednoznacné
o SHPT, pfi niz téliska byla stimulovana setrvale hrani¢né
nizsi kalcemii a hlavné deficitem vitaminu D.

K dalsim kontrolam do nefrologické ambulance se do-
stavila az po 5 letech. Koncentrace kreatininu v séru byly
v predialyzac¢nich hodnotdach, hypokalcemie a s hyperpa-
ratyredzou (hodnota PTH, stanovena jiz metodou 3 ge-
nerace, byla 35 mmol/l). Analogické koncentrace kalcia
i PTH v krvi byly opakované zaznamenany v dokumen-
taci jiz od operace. Pacientka zemrela po 5 letech od PTX
v 89 letech na infekéni komplikace.

V literatufe jsme dosud nenasli zadnou informaci o sou-
béhu hypokalcemie a primarni hyperparatyreézy (ktera
pak pochopitelné vedla k nasedajici hyperparatyredze
sekundarni). Pricinou trvajici hypokalcemie i pfi extrém-
nich hodnotach iPTH (jisté > 250 pmol/l) byla zfejmé
kombinace tézkého deficitu vitaminu D (viz vysoka alka-
licka fosfatdza a viz zejména laboratorné doloZena nizka
hodnota 25D) a dlouhodobd lé¢bha bisfosfonatem, ktera
mohla zablokovat osteoresorpci, resp. kostni obrat. Vzhle-
dem k dolozené novotvorbé kosti (vysoka alkalicka fos-
fatdza) s trvajici hypokalcemii je tfeba zvaZovat i jiZ dfive
diagnostikovanou tézkou osteoporozu, pfi niz kost jiz
zfejmé nebyla schopna ,vydat” kalcium do cirkulace.
Nasedajici (sekunddrni) hyperparatyredza po odstrané-
ni adenomu pristitného téliska jako priciny PHPT byla
v tomto pfipadé jisté téZ kombinaci vice faktor( — trvajici
,hladova kost" (pro trvaly nedostatek vapniku a vitami-
nu D) a také zfejmé snizené funkce ledvin [4,5,22,26,27].

Zaver

Popsané kazuistiky presvédcivé dokumentuji zavaz-
nost a rliznorodost patologie, patofyziologie a patobio-
logie pfristitnych télisek. Rovnéz dokumentuji nezbyt-
nost a nutnost vzajemné mezioborové spoluprace v této
tak rliznorodé a komplikované problematice. Hyperpa-
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ratyredza pfi onemocnéni ledvin je Castg, a jak ukazuji
nase kazuistiky, nemusi byt spojena vyhradné s poru-
chou renalni funkce. Naopak je jednoznacné spojena
s dal$imi organovymi a metabolickymi komplikacemi,
vcetné osteopordzy [3,4]. | z tohoto dlvodu je téma ,re-
nalni" sekundarni hyperparatyredzy nejen nefrologické.
Zejména ve slozitych pripadech je multioborova spolu-
prace velmi dllezita [35].

Podporeno programy MZ CR — RVO (FNHK, 00179906)
a PROGRES Q40/14.
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Novinka: Od véku 70 let Pomozte ji udrzet
hrazeno jiz v 1. linii sobestacnost, chrante jeji
li bez pFedchozi zlomeniny)' kosti pripravkem Prolia!

@btatniho Ustavu pro kontrolu'léciv
2864/2019 z 3.3.2020

Zkracena informace o pripravku PROLIA
Nazev pripravku: Prolia 60 mg injekéni roztok v predplnéné injekéni stiikacce
Kvalitativni a kvantitativni sloZeni: Jedna pfedplnénd injekéni stfikacka obsahuje denosumabum 60 mg v 1 ml roztoku (60 mg/ml).

Lékova forma: Injekéni roztok (injekce). Terapeutické indikace: Lécba osteoporézy u postmenopauzélnich Zen a u muzd se zvySenym rizikem zlomenin.
U postmenopauzalnich Zen Prolia vyznamné snizuje riziko zlomenin obratli, nevertebréalnich zlomenin a zlomenin celkového proximalniho femuru. Lécba Ubytku
kostni hmoty vzniklého nasledkem hormonalni ablace u muzd trpicich rakovinou prostaty, u kterych je riziko vzniku zlomenin zvySené. U muzi s rakovinou prostaty,
lé¢enych hormonalni ablaci, Prolia vyznamné snizuje riziko zlomenin obratld. Lé¢ba Ubytku kostni hmoty spojeného s dlouhodobou systémovou lé¢bou glukokortikoidy
u dospélych pacientd se zvySenym rizikem zlomenin. Davkovani a zplisob podani: Doporugena davka denosumabu je 60 mg podéavana jednorazovou podkozni injekci
jednou za 6 mésicl do stehna, bricha nebo vnéjsi ¢asti paze. Pacienti lé&eni pFipravkem Prolia maji dostat pfibalovou informaci a informacni kartu pacienta. Optimalni
celkova délka antiresorpéni lé¢by osteopordzy [véetné denosumabu a bisfosfonatl) nebyla stanovena. Porucha funkce ledvin a starsi pacienti (> 65let): neni tfeba davku
pfipravku upravovat. U pacientd s dlouhodobou systémovou lé€bou glukokortikoidy a s téZkou poruchou funkce ledvin (GFR < 30 ml/min) nejsou k dispozici zadné
Udaje. Porucha funkce jater: bezpecnost a Gc¢innost denosumabu nebyla studovéna. Pediatricka populace: pripravek se nedoporucuje podavat pacientum do 18 let
véku, nebot bezpe€nost a U€innost u téchto pacientl nebyla dosud stanovena. Kontraindikace: Hypersenzitivita na lé¢ivou latku nebo na kteroukoliv pomocnou latku.
Hypokalcemie. Zvlastni upozornéni a opatreni pro pouziti*: U viech pacientd je dlleZity dostatecny pFijem vapniku a vitaminu D. Je dlleZité identifikovat pacienty
s rizikem hypokalcemie. Pacientlim je tfeba doporucit, aby hlasili priznaky hypokalcemie. Pacienti s téZkou poruchou funkce ledvin (C, < 30 ml/min) nebo dialyzovanf

acienti jsou vystaveni vy$Simu riziku hypokalcemie. Soubézna lécha glukokortikoidy je dalSim rizikovym faktorem hypokalcemie. Mofiou se vyskytnout kozni infekce
flegména) vyzadujici hospitalizaci. Moznost vzniku osteonekrézy zevniho zvukovodu je tfeba zvazit u pacientl lécenych denosumabem, kteri maji usni symptomy
véetné& chronickych infekci ucha. Dlouhodoba antiresorpéni lé¢ba (véetné denosumabu a bisfosfonatll) mlze prispét ke zvySenému riziku nezadoucich Gcinkd, jako
je osteonekroza Celisti a atypické zlomeniny femuru kvdli potlaceni kostni remodelace. Potfeba dalsi lé¢by se ma pravidelné prehodnocovat na zékladé pFinosd
a potencialnich rizik denosumabu pro individualniho pacienta. Pacienti lé¢eni denosumabem nemaji byt léCeni zaroven jinymi léky obsahujicimi denosumab (k prevenci
kostnich pfihod u dospélych s metastazami solidnich nadord do kosti). Byly zaznamenany atypické zlomeniny femuru. Béhem lé€by denosumabem se pacientim
doporucuje, aby hlasili nové nebo neobvyklé bolesti v oblasti stehna, kycle nebo trisel. Interakce s jinymi lé¢ivymi pripravky: Klinické udaje o soubézném podavani
denosumabu a substituéni hormonalni l&¢by (estrogen) nejsou k dispozici, potencial pro farmakodynamickou interakci je povaZzovan za nizky. Podle prechodové studie
z alendronatu na denosumab predchozi lé¢ba alendronatem neovlivnila farmakokinetiku a farmakodynamiku denosumabu. Téhotenstvi a kojeni: Pripravek Prolia se
nedoporucuje podavat téhotnym Zendm a Zenam ve fertilnim véku nepouzivajicim antikoncepci. Zeny je tfeba upozornit, aby béhem lé€by a nejméné 5 mésicl po lé¢bé
pripravkem Prolia neotéhotnély. Neni zndmo, zda se denosumab vylucuje do lidského materského mléka. Rozhodnuti, zda ustoupit od kojeni ¢i nepodavat pripravek
Prolia, je tfeba uéinit po peélivém zvaZzeni poméru piinosu a rizika. Nezadouci Gcinky*: Nejcastéjsi nezadouci u¢inky (pozorované u vice nez jednoho pacienta z deseti
jsou muskuloskeletalni bolest a bolesti konCetin. Dale byly pozorovany méné Caste pFipady flegmony, vzacné pfipady hypokalcemie, hypersenzitivity, osteonekrézy
Celisti a atypickych zlomenin femuru. Inkompatibility: Prolia nesmi byt misena s jinymi lecivymi pFipravky. Zvlastni opatfeni pro uchovavani: Uchovavejte v chladnicce
2-8 °C), chrafte pred mrazem a svétlem, s pfipravkem netiepejte. Pfed podanim nechte roztok ohfat na pokojovou teplotu. Jakmile je pfipravek Prolia vyjmut
z chladnicky, mize byt uchovavan pfi pokojové teploté (do 25 °C) po dobu az 30 dni v plvodnim obalu a musi byt pouzit béhem téchto 30 dni.
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Pred predepsanim pripravku, se prosim seznamte s Uplnym znénim Souhrnu Gdajd o pFipravku.

Vydej lécivého pripravku je vazan na lékafsky predpis. Pripravek je ¢asteéné hrazen z prostiedkl vefejného zdravotniho pojisténi u postmenopauzélnich Zen a u muzl
s osteopordzou prokazanou celotélovym denzitometrem.

* V&imnéte si, prosim, zmén v informacich o lécivém pripravku.
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