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anonapaTMpeo3 ABAAETCA OAHUM U3 OCHOBHbIX I'IpOﬂB/\eHl/IVI AYTOUMMYHHOIO MOAUTAQHAYAFPHOIo CMHAPOMa 1-ro Tvna. Flpe-
napatamu Bbl60pa ANt A€HEHME rnnonapartmnpeosa AOOOM 3TMOAOTMM Ha CErOAHSILIHWUIA A€Hb SBASIIOTCSI TMAPOKCUANMPOBAHHbIE
npenaparbl BUTaMMHa D. Aeuenune npenapatamu BUTaMmnHa D nosBoaset HOPMaAM30BaTb 1 NOAAEPXKMBATb HOpMa/\beIVI YpPOBEHb
KaAbLMSA AOCTAaTOYHO 3C|Z)(t)eKTl/IBHO. OnbIT NnpUMeHeHud peKOMﬁMHaHTHOFO NnapaTropMoOHa AASt A@4HE€HUs TunonapaTnpeosa B Mmpe
O4Y€Hb OrpaHU4eH, NokKa3aHMa AAA €ro NPUMeHeHNs He ONPEeAEAEHbI. OAHaKo B MocAeAHee BpeMs NMosiBASETCA BCe 6onblie I'Iy6/\l4-
Kauun, B KOTOPbIX OTPaXXaeTCst OMnbIT A€4EeHNSA NMapaTrOpMOHOM MaUMEHTOB C TMNOMNapaTUpeoc3om.
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Has Tepanua HePeAKO NPUBOAUT K TDYAHOCTAM B AOCTMOXKEHMN KOMMNEHCaUUK. YacTto pPa3BMBaETCA ayTOMMMYHHag SHTeponaTus,
KOTOpasi MPUBOAUT K TAXKEAbIM HapPyLWeHUsAM BCaCbiBaHUA HYTPUEHTOB U A€KAPCTBEHHbLIX CPEACTB B KULIEYHUKE N HeBCpCpeKTI/IB-
HOCTM 3aMeCTUTEAbHOM Tepanmu, 4To TpeGyeT 0cob0ro NoAxoAa U AOMOAHUTEAbHbIX peKOMeHAaLlI/IVI Mo A€4EeHMUIO 3TUX MauneH-
TOB C COYETAHHOW MNATOAOTMEN HECKOAbKMX OpraHoB U CUCTEM. B aaHHOM cTaTbe onucaH I'IepBbIVI B Poccuu onbIT NpUMeHeHud
TepunapaTt1aa B pexume NMoMMoBon Tepanuun y naumeHTKn C rmnonapaTtupeo3om B pamMkax ayTOUMMYHHOTO MOAUTAQHAYASAPHOIO
CHHAPOMaA TAXEAOro Te4eHns.
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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
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Hypoparathyroidism is one of the major symptoms of type 1 autoimmune polyglandular syndrome. Currently, vitamin D prepara-
tions 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 (APS-
1) is a rare monogenic disease with the triad of major
components: chronic mucocutaneous candidiasis, hypo-
parathyroidism, and primary adrenal insufficiency that
usually appear in childhood. Autoimmune diseases of
other endocrine (diabetes mellitus, hypothyroidism, hy-
pogonadism) 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].

Hypoparathyroidism is one of the major components
of APS-1 and occurs in 75—80% patients [2]. According
to all international recommendations, hydroxylated vita-
min D derivatives are the treatment of choice for hypo-
parathyroidism [3]. Currently, parathyroid hormone an-
alogues have not become the leading medications in
treating hypoparathyroidism of any etiology for several
reasons (the need for daily injections, high cost of thera-
py, potential negative effect on bone metabolism, in-
creased 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
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Components of the disease

Age of manifestation

Therapy

(years)

Chronic mucocutaneous candidiasis 4 Antifungals (systemic and topical therapy)
Primary chronic adrenal insufficiency 10 Hydrocortisone

Fludrocortisone
Hypoparathyroidism 10 Alfacalcidol, calcitriol, teriparatide, calcium gluconate
Malabsorption syndrome 20 Pancreatic enzymes
Patchy alopecia 20
Primary hypogonadism 21 Ethinylestradiol + desogestrel, estradiol +

dihydrogesterone, ethinylestradiol + drospirenone

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 cou-
pled with difficulties in dose adjustment. One of these
complicating factors is malabsorption syndrome occur-
ring 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 re-
combinant 1-34 parathyroid hormone (teriparatide) in
Russia in a female patient with APS-1 and severe malab-
sorption 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 di-
agnosed based on clinical signs (the triad of chronic pri-
mary adrenal insufficiency, hypoparathyroidism, and
chronic mucocutaneous candidiasis) (Table 1). The diag-
nosis 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 sepa-
rate 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, hypo-
calcemia was revealed (the total calcium was 1.2 mmol/1).
APS-1 was suspected and the therapy included predniso-
lone (10 mg/day), fludrocortisone (Cortineff, 0.025 mg/
day), cholecalciferol (Vigantol, 9000 U/day) and calci-
um (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 candi-
diasis, primary adrenal insufficiency, and hypoparathy-
roidism), other disease components were not revealed at
that moment. Complicated cataract resulting from
chronic hypocalcemia was detected. Symptoms of over-

dose with glucocorticoids [severe growth retardation
(height SDS was —4.36), matronism, hypertrichosis of
the face and back, osteoporosis of the lumbar spine (Z-
score = —4.6), severe hypocalcemia (0.6 mmol/l) and
hyperphosphatemia (3.61 mmol/l)] were present. Hy-
droxylated vitamin D derivatives (alfacalcidol, 2.25 mg/
day) were prescribed and prednisolone was replaced with
hydrocortisone (Cortef) with a replacement dose of 10
mg/m?/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 anti-
fungal creams, ointments, nail lacquers). Topical gluco-
corticoid ointments were used for treating skin condi-
tions producing a good effect.

Elevated levels of hepatic enzymes were first reported
at the age of 21 years: ALT to 158 U/1, AST to 185.3 U/I,
and GGT to 153 U/1. Anti-soluble liver antigen antibod-
ies were not detected. However, occasional episodes of
mild autoimmune hepatitis were suspected based on re-
current elevation of transaminase levels, excluded viral
hepatitis and confirmed APS-1. At the same age, primary
hypogonadism was diagnosed based on a menstrual dis-
order, elevated levels of luteinizing hormone (LH) and
follicle stimulating hormone (FSH), and reduced estra-
diol 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 compli-
cated cataract on the left eye, retinitis pigmentosa with a
significant vision loss was revealed (the presence of cata-
ract interfered with eye fundus examination and assessing
the retinal condition). The patient also had enamel hypo-
plasia. Sinus tachycardia (120—130 beats/min) with un-
known genesis was observed during the latter several
years. There were no disorders in the thyroid gland func-
tions. Therapy using beta-blockers was indicated for
tachycardia producing a positive effect.
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Since 18 years, the patient complained of constipa-
tion, abdominal pain; gastroscopy and colonoscopy
showed megacolon, biliary dyskinesia, and antral gastri-
tis. 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 ug)
resulted in hypercalcemia (ionized calcium 1.39 mmol/1)
with associated constipation; however, constipation re-
mained also in normocalcemia. At this age, CT scans re-
vealed subcortical ganglia calcification (Fahr disease).
Since 20 years, the patient started to complain of loose
stool, abdominal swelling, feeling unwell, fatigue, and fa-
cial paresthesia. Loose stool also remained with the nor-
mal Ievel of calcium and was not relieved with high doses
of pancreatic enzymes. Esophagogastroduodenosco-
py with small bowel biopsy revealed atrophy of the small
intestinal mucosa, and morphology demonstrated the
small intestinal mucosal subatrophy. The level of anti-
gliadin 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 at-
tempt to replace alfacalcidol with calcitriol neither pro-
duced a positive effect. Calcium loss in the urine was ex-
cluded 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 syn-
drome and poor gastrointestinal drug absorption. High-
dose 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 ug/day), and require-
ment for frequent intravenous calcium infusions, a pilot
testing of a recombinant parathyroid hormone (teripara-
tide) was initiated at the age of 24 years. An administra-
tion of teriparatide at a starting dose of 20 mg/day in-
creased calcium levels in the first several days following
the onset of therapy. On the 18th day, the patient experi-
enced severe bone pain arrested with nonsteroidal anti-
inflammatory drugs, but in 3 days the pain disappeared
on its own and did not relapse during the whole follow-
up. Normal calcium levels were achieved with a twice-
daily injection of teriparatide (the total dose was 40 ug/
day). Later three teriparatide injections (60—80 ug/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 ion-
ized 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 gastroin-
testinal absorption of medications and electrolytes. Thus,
for example, sex steroids during hypogonadism therapy
were repeatedly replaced due to their low efficacy (pre-
served irregular cycle, intermenstrual bleeding). The pa-
tient received distinct combinations of sex steroids (ethi-
nylestradiol + desogestrel, estradiol + dihydrogesterone,
ethinylestradiol + drospirenone) in different periods. Us-
ing the same doses of glucocorticoids and mineralocorti-
coids 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 con-
junction 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 accom-
panied by elevated blood pressure requiring angiotensin-
converting 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 hypokale-
mia was associated with malabsorption syndrome. At the
last follow-up, the patient undergoes teriparatide therapy
at a dose of 40 ug/day with continuous intravenous infu-
sion using an insulin pump, hydrocortisone, fludrocorti-
sone, sex steroids (ethinylestradiol and drospirenone),
and bisoprolol. Therapy with hydrocortisone and fludro-
cortisone requires a frequent correction. With the ap-
pearance of candidiasis signs, the patient receives anti-
fungal therapy. The condition of the patient is satisfacto-
ry; she works and is actively engaged in sport.

Discussion

APS-1 is a rare hereditary disease characterized by
polyorgan and polysystem autoimmune attack. The dis-
ease is known by the coexistence of three major compo-
nents: chronic mucocutaneous candidiasis, hypopara-
thyroidism, and primary adrenal insufficiency [1, 5]. Mi-
nor 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 auto-
immune regulator (4/RE) gene. The autoimmune regu-
lator protein controls immunological tolerance that pre-
vents the immune system from attacking autoantigens.
Defective function of AIRE protein causes diffuse auto-
immune process. The course of the disease varies; only
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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 pa-
tient impedes therapy. The choice of treatment is de-
manding in patients with malabsorption syndrome due to
impaired gastrointestinal absorption of medications.
Malabsorption in APS-1 can be caused by exocrine pan-
creatic insufficiency and inflammation in the intestinal
wall. Patients with malabsorption syndrome require more
thorough follow-up for the early dose adjustment of glu-
cocorticoids, 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, fluc-
tuated requirements for glucocorticoids and mineralo-
corticoids as well as a varying effect from sex steroid ther-
apy, we supposed impaired intestinal absorption of medi-
cations, including vitamin D derivatives. Since the maxi-
mum alfacalcidol doses were ineffective in achieving

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 en-
gineering. Because of unstable daily calcium levels in the
blood associated with peaks and falls of teriparatide con-
centration after a twice-daily subcutaneous teriparatide
delivery, continuous teriparatide infusion using an insu-
lin pump was required that steadily normalized blood
calcium concentration within 24 hours.

Therapy of hypoparathyroidism with calcium and vi-
tamin D derivatives is sometimes challenged by dose ad-
justment. Errors can lead to hypocalcemia and hyper-
phosphaturia or hypercalcemia and hypercalciuria with
calcium phosphate deposits in soft tissues, nephrocalci-
nosis 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 hor-
mone 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 hypoparathy-
roidism [3].

An experience of using a recombinant parathyroid
hormone to treat hypoparathyroidism is now limited;
however, the literature contains reports on successful ap-
plication of a synthetic parathyroid hormone analogues
in small groups of patients [4, 8—10].

PTH 1-34and PTH 1-84 have been associated with
the risk of osteosarcoma in toxicology studies in mice.
Although the mice were administered drug doses exceed-
ing the therapeutic doses several times, the risk of sarco-
ma cannot be completely excluded in humans [11].
Therefore, these drugs are not recommended for applica-
tion 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 hu-
mans [12].

A number of studies compared the efficacy when
PTH 1-34was 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 subcu-
taneous 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. Hy-
poparathyroidism is one of the major components. Hydrox-
ylated 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 hy-
pocalcemia and hypercalcemia. A particular problem ap-
pears in the treatment of patients with APS-1 who develop
malabsorption deteriorating intestinal drug absorption. Re-
placement 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 imita-
tion of parathyroid hormone release and normocalcemia
without major daily calcium level fluctuations in blood.
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