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Рекомбинантный паратгормон (1—34) для лечения гипопаратиреоза
у пациентки с аутоиммунным полигландулярным синдромом 1-го
типа: первый опыт в России
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Гипопаратиреоз является одним из основных проявлений аутоиммунного полигландулярного синдрома 1-го типа. Препаратами выбора для лечение гипопаратиреоза любой этиологии на сегодняшний день являются гидроксилированные
препараты витамина D. Лечение препаратами витамина D позволяет нормализовать и поддерживать нормальный уровень
кальция достаточно эффективно. Опыт применения рекомбинантного паратгормона для лечения гипопаратиреоза в мире
очень ограничен, показания для его применения не определены. Однако в последнее время появляется все больше публикаций, в которых отражается опыт лечения паратгормоном пациентов с гипопаратиреозом.
При аутоиммунном полигландулярном синдроме 1-го типа ввиду многообразия его клинических проявлений заместительная терапия нередко приводит к трудностям в достижении компенсации. Часто развивается аутоиммунная энтеропатия,
которая приводит к тяжелым нарушениям всасывания нутриентов и лекарственных средств в кишечнике и неэффективности заместительной терапии, что требует особого подхода и дополнительных рекомендаций по лечению этих пациентов с сочетанной патологией нескольких органов и систем. В данной статье описан первый в России опыт применения
терипаратида в режиме помповой терапии у пациентки с гипопаратиреозом в рамках аутоиммунного полигландулярного
синдрома тяжелого течения.
Ключевые слова: аутоиммунный полигландулярный синдром 1-го типа, гипопаратиреоз, мальабсобция, паратгормон,
ПТГ1—34.

Treatment of hypoparathyroidism with the recombinant parathyroid hormone (1—34) in a female
patient with type 1 autoimmune polyglandular syndrome: the first experience in the Russian
Federation
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Hypoparathyroidism is one of the major symptoms of type 1 autoimmune polyglandular syndrome. Currently, vitamin D preparations are the treatment of choice for hypoparathyroidism of any etiology. The treatment with these medications is quite effective
to normalize and maintain calcium level. The world experience in application of the recombinant parathyroid hormone for the
treatment of hypoparathyroidism is very limited and indications for its use are not determined. However, there are increasingly
more publications reflecting the experience in treatment of patients with hypoparathyroidism with the parathyroid hormone.
Type 1 autoimmune polyglandular syndrome is characterized by multiform clinical manifestations and for this reason it is often
difficult to achieve compensation using replacement therapy. Autoimmune enteropathy often develops, which leads to severe
malabsorption of nutrients and drugs in the intestine and inefficient replacement therapy, which necessitates a special approach
and additional recommendations for the treatment of these patients with combined pathology of several organs and systems. This
article describes the first Russian experience in the use of teriparatide pump therapy in a female patients with hypoparathyroidism
as a part of severe autoimmune polyglandular syndrome.
Keywords: type 1 autoimmune polyglandular syndrome, hypoparathyroidism, malabsorption, parathyroid hormone, PTH1—34.

Autoimmune polyglandular syndrome type 1 (APS1) is a rare monogenic disease with the triad of major
components: chronic mucocutaneous candidiasis, hypoparathyroidism, and primary adrenal insuﬃciency that
usually appear in childhood. Autoimmune diseases of
other endocrine (diabetes mellitus, hypothyroidism, hypogonadism) and non-endocrine organs (autoimmune
enteropathy with malabsorption syndrome, autoimmune
hepatitis, autoimmune interstitial nephritis and others)
also develop and frequently complicate treatment. At
present, a pathogenesis oriented therapy has not been
elaborated for hypoparathyroidism and replacement
therapy is used [1].
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Hypoparathyroidism is one of the major components
of APS-1 and occurs in 75—80% patients [2]. According
to all international recommendations, hydroxylated vitamin D derivatives are the treatment of choice for hypoparathyroidism [3]. Currently, parathyroid hormone analogues have not become the leading medications in
treating hypoparathyroidism of any etiology for several
reasons (the need for daily injections, high cost of therapy, potential negative eﬀect on bone metabolism, increased bone resorption with chronic use, and also due to
the opportunity to achieve and maintain normal calcium
levels using vitamin D derivatives). However, recent years
have witnessed rising numbers of case descriptions of
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Table 1. Manifestation of APS-1 components in a female patient
Components of the disease
Chronic mucocutaneous candidiasis
Primary chronic adrenal insufficiency

Age of manifestation
(years)
4
10

Hypoparathyroidism
Malabsorption syndrome
Patchy alopecia
Primary hypogonadism

10
20
20
21

Enamel hypoplasia
Retinitis pigmentosa

26

parathyroid hormone therapy for hypoparathyroidism
[4]. This is particularly relevant in cases when vitamin D
derivatives are ineﬀective for certain reasons or are coupled with diﬃculties in dose adjustment. One of these
complicating factors is malabsorption syndrome occurring in 25% patients with APS-1 and resulting in poor
drug absorption from the gastrointestinal tract [5].
This article presents the ﬁrst clinical case of using recombinant 1-34 parathyroid hormone (teriparatide) in
Russia in a female patient with APS-1 and severe malabsorption syndrome.

Case description
Female patient, 28 years old has been follow-up at
the Endocrinology Research Centre (ERC), Moscow,
Russia since the age of 13 years for APS-1, which was diagnosed based on clinical signs (the triad of chronic primary adrenal insuﬃciency, hypoparathyroidism, and
chronic mucocutaneous candidiasis) (Table 1). The diagnosis was conﬁrmed with a molecular-genetic analysis of
the AIRE gene (the R257X homozygous mutation was
revealed). The patient comes from a nonblood-related
family, she is a monochorionic twin; the sister was also
diagnosed with APS-1.
The girl at the age of 4 years ﬁrst manifested with
signs of fungal cutaneous and nail infection, but a separate additional examination was not performed. At the
age of 10 years, she was hospitalized with adrenal crisis
(low blood pressure, abdominal pain, hyperkalemia 6.9
mmol/l, hyponatremia 96 mmol/l); in addition, hypocalcemia was revealed (the total calcium was 1.2 mmol/l).
APS-1 was suspected and the therapy included prednisolone (10 mg/day), ﬂudrocortisone (Cortineﬀ, 0.025 mg/
day), cholecalciferol (Vigantol, 9000 U/day) and calcium (450 mg/day). The girl was ﬁrst admitted to the ERC
at the age of 13 years: in addition to three major clinical
components of APS-1 (chronic mucocutaneous candidiasis, primary adrenal insuﬃciency, and hypoparathyroidism), other disease components were not revealed at
that moment. Complicated cataract resulting from
chronic hypocalcemia was detected. Symptoms of over380

Therapy
Antifungals (systemic and topical therapy)
Hydrocortisone
Fludrocortisone
Alfacalcidol, calcitriol, teriparatide, calcium gluconate
Pancreatic enzymes
Ethinylestradiol + desogestrel, estradiol +
dihydrogesterone, ethinylestradiol + drospirenone
-

dose with glucocorticoids [severe growth retardation
(height SDS was –4.36), matronism, hypertrichosis of
the face and back, osteoporosis of the lumbar spine (Zscore = –4.6), severe hypocalcemia (0.6 mmol/l) and
hyperphosphatemia (3.61 mmol/l)] were present. Hydroxylated vitamin D derivatives (alfacalcidol, 2.25 mg/
day) were prescribed and prednisolone was replaced with
hydrocortisone (Cortef) with a replacement dose of 10
mg/m2/day.
The patient was examined regularly once in 6—12
months at the ERC. The patient had frequent relapses of
candidiasis infection of the buccal mucous membranes
and nails and also recurrent candidal infections of the
skin, which is a rare sign in patients with APS-1. Fungal
esophagitis was also revealed. The girl received courses of
systemic antifungal ﬂuconazole medication at least 3
times a year as well as topical antifungals (various antifungal creams, ointments, nail lacquers). Topical glucocorticoid ointments were used for treating skin conditions producing a good eﬀect.
Elevated levels of hepatic enzymes were ﬁrst reported
at the age of 21 years: ALT to 158 U/l, AST to 185.3 U/l,
and GGT to 153 U/l. Anti-soluble liver antigen antibodies were not detected. However, occasional episodes of
mild autoimmune hepatitis were suspected based on recurrent elevation of transaminase levels, excluded viral
hepatitis and conﬁrmed APS-1. At the same age, primary
hypogonadism was diagnosed based on a menstrual disorder, elevated levels of luteinizing hormone (LH) and
follicle stimulating hormone (FSH), and reduced estradiol levels; sex steroid replacement therapy was started.
The patient developed ﬁrst signs of patchy alopecia since
the age of 20 years. At 26 years after surgery for complicated cataract on the left eye, retinitis pigmentosa with a
signiﬁcant vision loss was revealed (the presence of cataract interfered with eye fundus examination and assessing
the retinal condition). The patient also had enamel hypoplasia. Sinus tachycardia (120—130 beats/min) with unknown genesis was observed during the latter several
years. There were no disorders in the thyroid gland functions. Therapy using beta-blockers was indicated for
tachycardia producing a positive eﬀect.
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Since 18 years, the patient complained of constipation, abdominal pain; gastroscopy and colonoscopy
showed megacolon, biliary dyskinesia, and antral gastritis. Laxatives, pancreatic enzymes, antispasmodics, and
probiotics were indicated yielding insigniﬁcant eﬀects.
There was a tendency to hypocalcemia that required an
alfacalcidol dose increase. Alfacalcidol overdose (3.5 μg)
resulted in hypercalcemia (ionized calcium 1.39 mmol/l)
with associated constipation; however, constipation remained also in normocalcemia. At this age, CT scans revealed subcortical ganglia calciﬁcation (Fahr disease).
Since 20 years, the patient started to complain of loose
stool, abdominal swelling, feeling unwell, fatigue, and facial paresthesia. Loose stool also remained with the normal level of calcium and was not relieved with high doses
of pancreatic enzymes. Esophagogastroduodenoscopy with small bowel biopsy revealed atrophy of the small
intestinal mucosa, and morphology demonstrated the
small intestinal mucosal subatrophy. The level of antigliadin antibodies was within a normal range [4.19 IU/ml
(1—12)] and celiac disease was excluded.
A low level of calcium in the blood was reported and
thus the dose of alfacalcidol and calcium supplement was
gradually increased but without a positive eﬀect. An attempt to replace alfacalcidol with calcitriol neither produced a positive eﬀect. Calcium loss in the urine was excluded based on the low excretion of calcium secondary
to hypocalcemia. Failure of high-dose vitamin D therapy
was accounted for by the presence of malabsorption syndrome and poor gastrointestinal drug absorption. Highdose pancreatic enzyme supplementation did not restore
normal absorption.
Owing to non-restored normocalcemia, recurrent
convulsions (both limbs and facial spasms) in response to
very high dose of alfacalcidol (20 μg/day), and requirement for frequent intravenous calcium infusions, a pilot
testing of a recombinant parathyroid hormone (teriparatide) was initiated at the age of 24 years. An administration of teriparatide at a starting dose of 20 mg/day increased calcium levels in the ﬁrst several days following
the onset of therapy. On the 18th day, the patient experienced severe bone pain arrested with nonsteroidal antiinﬂammatory drugs, but in 3 days the pain disappeared
on its own and did not relapse during the whole followup. Normal calcium levels were achieved with a twicedaily injection of teriparatide (the total dose was 40 μg/
day). Later three teriparatide injections (60—80 μg/day)
were required to maintain blood calcium levels within a
normal range. Nevertheless, hypocalcemia was noted in
the early morning hours due to the short length of time
that teriparatide concentrations are elevated. Teriparatide
dose was adjusted empirically based on monitored ionized calcium levels during a 24-hour period. Therefore,
continuous subcutaneous teriparatide infusion using an
insulin pump was decided on. Steady normocalcemia was
achieved over a 24-hour period (Figs. 1, 2). Alfacalcidol
was gradually totally cancelled and this did not inﬂuence
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the level of calcium. Episodes of hypocalcemia during
the latest two years were associated only with teriparatide
dose reduction (because this medication was absent).
Under the conditions of normocalcemia, calciuria was
within the normal range [4.08—5.8 mmol/day (2.8—8
mmol/day).
Malabsorption syndrome caused impaired gastrointestinal absorption of medications and electrolytes. Thus,
for example, sex steroids during hypogonadism therapy
were repeatedly replaced due to their low eﬃcacy (preserved irregular cycle, intermenstrual bleeding). The patient received distinct combinations of sex steroids (ethinylestradiol + desogestrel, estradiol + dihydrogesterone,
ethinylestradiol + drospirenone) in diﬀerent periods. Using the same doses of glucocorticoids and mineralocorticoids was associated with episodes of both adrenal crisis
and drug overdose manifested by essential hypertension,
increased body weight, and hypokalemia.
At the age of 27 years, there was an episode of severe
hypokalemia. Cessation of mineralocorticoids in conjunction with potassium infusion therapy (subsequently
oral potassium administration) restored normal blood
potassium levels and then mineralocorticoid therapy was
prescribed again. An episode of hypokalemia was accompanied by elevated blood pressure requiring angiotensinconverting enzyme inhibitors (enalapril); hypokalemia
due to mineralocorticoid overdose was thus suspected.
However, ﬂudrocortisone dose was minimal (0.025 mg/
day) and reinitiation of therapy at the same dose did not
cause recurrent hypokalemia. We suppose that hypokalemia was associated with malabsorption syndrome. At the
last follow-up, the patient undergoes teriparatide therapy
at a dose of 40 μg/day with continuous intravenous infusion using an insulin pump, hydrocortisone, ﬂudrocortisone, sex steroids (ethinylestradiol and drospirenone),
and bisoprolol. Therapy with hydrocortisone and ﬂudrocortisone requires a frequent correction. With the appearance of candidiasis signs, the patient receives antifungal therapy. The condition of the patient is satisfactory; she works and is actively engaged in sport.

Discussion
APS-1 is a rare hereditary disease characterized by
polyorgan and polysystem autoimmune attack. The disease is known by the coexistence of three major components: chronic mucocutaneous candidiasis, hypoparathyroidism, and primary adrenal insuﬃciency [1, 5]. Minor components occur less frequently in patients with
APS-1: autoimmune thyroiditis, autoimmune hepatitis,
autoimmune enteropathy, hypogonadism, alopecia, and
vitiligo. The disease is caused by mutations in the autoimmune regulator (AIRE) gene. The autoimmune regulator protein controls immunological tolerance that prevents the immune system from attacking autoantigens.
Defective function of AIRE protein causes diﬀuse autoimmune process. The course of the disease varies; only
381
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Fig. 1. Ionized calcium levels in the blood of a female patient upon various therapies.

Fig. 2. Concentration of ionized calcium in the blood of a female patient during 24 hours with PTH 1-34 delivered by infusion (A) and pump (B).

one component or several components can be involved
simultaneously [2, 5].
The presence of co-occurring components in a patient impedes therapy. The choice of treatment is demanding in patients with malabsorption syndrome due to
impaired gastrointestinal absorption of medications.
Malabsorption in APS-1 can be caused by exocrine pancreatic insuﬃciency and inﬂammation in the intestinal
wall. Patients with malabsorption syndrome require more
thorough follow-up for the early dose adjustment of glucocorticoids, mineralocorticoids, hydroxylated vitamin
D derivatives, and calcium supplement [5].
Our female patient suﬀered malabsorption syndrome
for 10 years and was tolerant to alfacalcidol and calcitriol
therapy over the last 6—8 years. Based on the clinical
presentation of malabsorption, macro- and microscopic
appearance of the small intestinal mucosal atrophy, ﬂuctuated requirements for glucocorticoids and mineralocorticoids as well as a varying eﬀect from sex steroid therapy, we supposed impaired intestinal absorption of medications, including vitamin D derivatives. Since the maximum alfacalcidol doses were ineﬀective in achieving
382

compensation of hypoparathyroidism (requiring regular
intravenous calcium infusions that worsened quality of
life of the patient), it was decided to initiate therapy using
a parathyroid hormone analogue obtained via genetic engineering. Because of unstable daily calcium levels in the
blood associated with peaks and falls of teriparatide concentration after a twice-daily subcutaneous teriparatide
delivery, continuous teriparatide infusion using an insulin pump was required that steadily normalized blood
calcium concentration within 24 hours.
Therapy of hypoparathyroidism with calcium and vitamin D derivatives is sometimes challenged by dose adjustment. Errors can lead to hypocalcemia and hyperphosphaturia or hypercalcemia and hypercalciuria with
calcium phosphate deposits in soft tissues, nephrocalcinosis and chronic renal insuﬃciency [6, 7]. This is thus
the reason for replacement therapy using a parathyroid
hormone.
There are two forms of synthetic parathyroid hormone analogues currently available: PTH 1-34 and PTH
1-84. The shortened molecule PTH 1-34 (teriparatide) is
the active fragment of human parathyroid hormone. It is
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registered as a therapeutic agent for severe osteoporosis.
PTH 1-84 was also approved for therapy of hypoparathyroidism [3].
An experience of using a recombinant parathyroid
hormone to treat hypoparathyroidism is now limited;
however, the literature contains reports on successful application of a synthetic parathyroid hormone analogues
in small groups of patients [4, 8—10].
PTH 1-34 and PTH 1-84 have been associated with
the risk of osteosarcoma in toxicology studies in mice.
Although the mice were administered drug doses exceeding the therapeutic doses several times, the risk of sarcoma cannot be completely excluded in humans [11].
Therefore, these drugs are not recommended for application in childhood. At the same time, there have been no
reports of osteosarcoma over 10 years periods of using
PTH 1-34 and 6 years of PTH 1-84 application in humans [12].
A number of studies compared the eﬃcacy when
PTH 1-34 was delivered subcutaneously by a twice-daily
infusion versus insulin pump [10, 13]. It was shown that
pump delivery provided minimum ﬂuctuations in blood
calcium levels. In our female patient, continuous subcutaneous infusion of teriparatide using an insulin pump
provided normal calcium levels with minor daily ﬂuctua-
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tions allowing cancelling totally alfacalcidol therapy and
raised substantially quality of life of the patient.

Conclusion
APS-1 is a rare hereditary polycomponent disease. Hypoparathyroidism is one of the major components. Hydroxylated vitamin D derivatives are the treatment of choice for
hypoparathyroidism. This therapy is often associated with
diﬃculties in achieving physiologic calcium homeostasis
without ﬂuctuations in calcium concentration towards hypocalcemia and hypercalcemia. A particular problem appears in the treatment of patients with APS-1 who develop
malabsorption deteriorating intestinal drug absorption. Replacement therapy using synthetic parathyroid hormone
can be recommended when vitamin D derivatives fail to
maintain normal calcium levels in the blood. The evident
beneﬁts of insulin pumps include more physiological imitation of parathyroid hormone release and normocalcemia
without major daily calcium level ﬂuctuations in blood.
ACKNOWLEDGMENT
Consent of the patient. The authors received a signed consent of
the patient to publish the medical ﬁndings in this paper.
Conﬂict of interests. The authors declare that they have no apparent or potential conﬂicts of interests with the publication of this paper.

ЛИТЕРАТУРА│REFERENCES
1.

Perheentupa J. Autoimmune polyendocrinopathy-candidiasisectodermal dystrophy. J Clin Endocr Metab. 2006;91(8):28432850. doi: 10.1210/jc.2005-2611

2.

Kisand K, Peterson P. Autoimmune polyendocrinopathy candidiasis ectodermal dystrophy: known and novel aspects of the syndrome. Ann N Y Acad Sci. 2011;1246(1):77-91.
doi: 10.1111/j.1749-6632.2011.06308.x

9.

3.

Brandi ML, Bilezikian JP, Shoback D, et al. Management of hypoparathyroidism: summary statement and guidelines. J Clin Endocr
Metab. 2016;101(6):2273-2283. doi: 10.1210/jc.2015-3907

4.

Liu XX, Zhu XY, Mei GH. Parathyroid hormone replacement
therapy in hypoparathyroidism: A metaanalysis. Horm Metab Res.
2016;48(06):377-383. doi: 10.1055/s-0042-106970

10. Winer KK, Ko CW, Reynolds JC, et al. Long-term treatment of
hypoparathyroidism: a randomized controlled study comparing
parathyroid hormone-(1—34) versus calcitriol and calcium. J Clin
Endocr Metab. 2003;88(9):4214-4220. doi: 10.1210/jc.2002-021736

5.

6.

Husebye ES, Perheentupa J, Rautemaa R, Kämpe O. Clinical
manifestations and management of patients with autoimmune
polyendocrine syndrome type I. J Intern Med. 2009;265(5):514529. doi: 10.1111/j.1365-2796.2009.02090.x
Kim ES, Keating GM. Recombinant human parathyroid hormone
(1—84): a review in hypoparathyroidism. Drugs. 2015;75(11):12931303. doi: 10.1007/s40265-015-0438-2

7.

Horwitz MJ, Stewart AF. Hypoparathyroidism: is it time for replacement therapy? J Clin Endocr Metab. 2008;93(9):3307-3309.
doi: 10.1210/jc.2008-1216

8.

Skrumsager BK, Kiehr B, Pedersen PC, et al. Levormeloxifene:
safety, pharmacodynamics and pharmacokinetics in healthy

PROBLEMS of ENDOCRINOLOGY 2017;63(6):379-384

postmenopausal women following single and multiple doses of a
new selective oestrogen receptor modulator. Br J Clin Pharmacol.
2002;53(3):284-295. doi: 10.1046/j.0306-5251.2001.01181.x

11.

Sikjaer T, Rejnmark L, Rolighed L, et al. The eﬀect of adding
PTH(1—84) to conventional treatment of hypoparathyroidism: A randomized, placebo-controlled study. J Bone Miner Res.
2011;26(10):2358-2370. doi: 10.1002/jbmr.470

Watanabe A, Yoneyama S, Nakajima M, et al. Osteosarcoma
in Sprague—Dawley rats after long-term treatment with teriparatide [human parathyroid hormone (1—34)]. J Toxicol Sci.
2012;37(3):617-629. doi: 10.2131/jts.37.617

12. Capriani C, Irani D, Bilezikian JP. Safety of osteoanabolic therapy: A decade of experience. J Bone Miner Res. 2012;27(12):24192428. doi: 10.1002/jbmr.1800
13. Winer KK, Fulton KA, Albert PS, Cutler GB. Eﬀects of pump
versus Twice—Daily injection delivery of synthetic parathyroid
hormone 1—34 in children with severe congenital hypoparathyroidism. J Pediatr. 2014;165(3):556-563.e551.
doi: 10.1016/j.jpeds.2014.04.060

383

КЛИНИЧЕСКИЙ СЛУЧАЙ

DOI: http://dx.doi.org/10.14341/probl2017636379-384

ИНФОРМАЦИЯ ОБ АВТОРАХ:
Созаева Лейла Салиховна [Leila S. Sozaeva, MD]; адрес: Россия, 117036, Москва, ул. Дм. Ульянова, д. 11 [address: 11 Dm. Ulyanova street,
117036 Moscow, Russia]; ORCID: http://orcid.org/0000-0002-5650-1440; eLibrary SPIN: 9983-5662; e-mail: Leila.sozaeva@gmail.com
Орлова Елизавета Михайловна, к.м.н. [Elizaveta M. Orlova, MD, PhD]; ORCID: http://orcid.org/0000-0001-6196-5322;
eLibrary SPIN: 5221-4235; e-mail: elizaveta.orlova@mail.ru
Карева Мария Андреевна, к.м.н. [Maria A. Kareva, MD]; ORCID: http://orcid.org/0000-0003-1320-6561; eLibrary SPIN: 5221-4235;
e-mail: i_marusya@mail.ru
Молашенко Наталья Валерьевна, к.м.н. [Natalya V. Molashenko, MD]; ORCID: http://orcid.org/0000-0001-6265-1210;
eLibrary SPIN: 5679-2808; e-mail: molashenko@mail.ru
Свириденко Наталья Юрьевна, д.м.н. [Natalya Yu. Sviridenko, MD, PhD]; ORCID: http://orcid.org/0000-0002-8538-5354;
eLibrary SPIN: 5889-6484; e-mail: natsvir@inbox.ru
Кузьмин Анатолий Геннадьевич, к.м.н. [Anatoly G. Kuzmin, MD, PhD]; ORCID: http://orcid.org/0000-0003-1387-8536;
eLibrary SPIN: 7804-2128; e-mail: dr.anatoly.kuzmin@gmail.com
Петеркова Валентина Александровна, акад. РАН, д.м.н., проф. [Valentina A. Peterkova, MD, PhD, Professor];
ORCID: http://orcid.org/0000-0002-5507-4627; eLibrary SPIN: 4009-2463; e-mail: peterkovava@hotmail.com
ИНФОРМАЦИЯ
Рукопись получена: 16.03.2017. Одобрена к публикации: 21.06.2017.
КАК ЦИТИРОВАТЬ:
Созаева Л.С., Орлова Е.М., Карева М.А., Свириденко Н.Ю., Молашенко Н.В., Кузьмин А.Г., Петеркова В.А. Рекомбинантный паратгормон (1—34) для лечения гипопаратиреоза у пациентки с аутоиммунным полигландулярным синдромом 1-го типа, первый опыт в
России // Проблемы эндокринологии. — 2017. — Т. 63. — №6. — С. 379—384. doi: 10.14341/probl2017636379-384
TO CITE THIS ARTICLE:
Sozaeva LS, Orlova EM, Kareva MA, Sviridenko NYu, Molashenko NV, Kuzmin AN, Peterkova VA. Problems of Endocrinology. 2017;63(6):379-384.
doi: 10.14341/probl2017636379-384

384

ПРОБЛЕМЫ ЭНДОКРИНОЛОГИИ 2017;63(6):379-384

