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Abstract

Relevance. Chronic postoperative hypoparathyroidism is a rare complication of thyroidectomy.
It needs lifelong therapy. But reports of decompensation caused by a combination of thyrotoxicosis,
COVID-19, and long-term use of outdated drugs like dihydrotachysterol are few.

Objective. To describe a case of decompensated chronic postoperative hypoparathyroidism in a
patient with Graves' disease - and to analyse what led to the decompensation, how we diagnosed it, and
how we treated it.

Clinical Case. A 58-year-old woman presented in November 2023 with limb cramps, tachycardia,
and tremor. She had a history of subtotal thyroidectomy for Graves' disease (1991), followed by
hypoparathyroidism treated with dihydrotachysterol for over 30 years - without adequate control. In 2022,
she had COVID-19 pneumonia (60 % lung involvement) and then a stroke, which left her with left-sided
hemiparesis. On admission: total calcium 1.57 mmol/L, ionized calcium 0.61 mmol/L, phosphorus 1.64
mmol/L, PTH 6.78 pg/mL, plus decompensated thyrotoxicosis (free T4 29.45 pmol/L, TSH receptor
antibodies 13.5 IU/L), a prolonged QT interval, and a cataract. We started alfacalcidol 1 pg/day, calcium
carbonate 2000 mg/day, and thiamazole 30 mg/day. Over 15 months, her calcium normalised to 2.35 mmol/L,
TSH receptor antibodies fell to 4.61 IU/L, and she became euthyroid. But then she stopped alfacalcidol on
her own - because she felt well - and her calcium dropped again.

Conclusion. This case shows three things. First, dihydrotachysterol is outdated and should be replaced
with active vitamin D metabolites. Second, COVID-19 can trigger calcium-phosphorus decompensation.
Third, thorough biochemical monitoring is essential - and patients need to be warned not to stop alfacalcidol
even when they feel completely well.
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Introduction

Postoperative hypoparathyroidism is a
well-known complication of thyroid surgery. The
parathyroid glands may be inadvertently removed,
injured, or devascularised during neck surgery, par-
ticularly thyroid procedures [1]. Most clinicians see
transient hypocalcemia early after surgery, but some
patients go on to develop chronic disease. Accord-
ing to international guidelines, hypoparathyroidism
is considered chronic when it persists for more than
12 months after surgery [2].
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What surprised us in this case was not the
diagnosis itself. Rather, it was the combination of
three events unfolding over decades: chronic post-
operative hypoparathyroidism with inadequate cal-
cium replacement, a COVID-19 infection that was
followed by a stroke and a relapse of thyrotoxico-
sis, and a severe decompensation of the chronic hy-
poparathyroidism.

Patients with Graves' disease are known to
be at higher risk for this complication. Thyrotoxi-
cosis increases thyroid vascularity, making surgery
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more difficult and putting the parathyroid blood
supply at risk [3]. Much less is known about long-
term outcomes after subtotal resections - an ap-
proach that was common in the Soviet era and still
affects many patients today [1].

Why does chronic hypoparathyroidism mat-
ter? Reduced bone resorption, decreased renal cal-
cium reabsorption, impaired activation of vitamin
D, and diminished intestinal calcium absorption all
contribute to sustained hypocalcemia [4]. If poor-
ly managed, this affects multiple organs. Patients
with this condition have significantly higher risks
of cardiovascular disease, chronic kidney disease,
nephrolithiasis, seizures, and psychiatric disorders
compared with matched controls. Intracranial calci-
fications and cataracts are also frequently reported
[4]. Quality-of-life assessments using standardised
instruments show substantially reduced scores in
physical functioning, cognitive domains, and men-
tal health [5].

Standard therapy relies on oral calcium sup-
plementation and active vitamin D analogues. This
approach alleviates symptoms of hypocalcemia,
but it does not replicate the physiological actions of
parathyroid hormone on the kidneys and skeleton.
As a result, patients remain at risk for long-term
complications including nephrocalcinosis, declin-
ing renal function, and disturbances in mineral me-
tabolism [6].

Emerging evidence suggests an additional
interaction between hypoparathyroidism and CO-
VID-19. SARS-CoV-2 may affect parathyroid
function through ACE-2 receptor-mediated mecha-
nisms and cytokine-driven modulation of the cal-
cium-sensing receptor [7]. Case reports have de-
scribed both new-onset hypoparathyroidism during
infection and significant destabilisation in patients
with pre-existing disease [7]. Pre-existing parathy-
roid deficiency may also be associated with more
severe clinical courses of COVID-19, including
higher rates of intensive care admission and need
for mechanical ventilation [8].

This case report describes a patient with
chronic postoperative hypoparathyroidism who
experienced a thyrotoxicosis relapse, severe CO-
VID-19 pneumonia, and a cerebrovascular acci-
dent. We focus on the interactions between these
conditions, the challenges of low treatment adher-
ence, and the persistent use of outdated therapies
in post-Soviet clinical practice. The case report has

been prepared in accordance with the CAse REport
(hereinafter — CARE) guidelines, and the complet-
ed CARE checklist is provided as supplementary
material.

Case Report

A 58-year-old woman presented on 6 No-
vember 2023 with limb cramping, palpitations,
hand tremor, anxiety, restlessness, shortness of
breath (especially on exertion), fatigue, and weak-
ness.

She was diagnosed with Graves' disease in
1991 at age 25. Due to inadequate disease control
on antithyroid therapy, she underwent thyroid lo-
bectomy and subsequently continued treatment
with methimazole. In the early postoperative peri-
od, she developed persistent muscle cramps requir-
ing repeated intravenous calcium chloride admin-
istration.

Between 2007 and 2015, the patient reduced
her dose of antithyroid medication on her own. In
2015, she clinically deteriorated with weight loss,
tachycardia, recurrent muscle cramps, and worsen-
ing general condition. In 2022, endocrinological
evaluation led to the prescription of methimazole
10 mg, bisoprolol 2.5 mg, and dihydrotachysterol
0.3 mg/day; however, clinical improvement re-
mained insufficient.

The patient's condition worsened signifi-
cantly after she developed COVID-19 pneumonia
involving approximately 60 % of lung parenchyma.
In the same year, she suffered an acute cerebrovas-
cular accident with subsequent development of left-
sided hemiparesis.

Her past medical history is also notable for
long-standing arterial hypertension diagnosed in
2000 (grade 3 hypertension), for which she is re-
ceiving bisoprolol 5 mg/day and candesartan 16
mg/day.

Family history: No history of thyroid or
parathyroid disorders, autoimmune diseases, or
early-onset cardiovascular disease in first-degree
relatives.

Social history: The patient lives in an subur-
ban area, is unemployed, and resides with her fam-
ily. She has no history of smoking, alcohol abuse,
or use of illicit substances. She reports a sedentary
lifestyle due to residual left-sided hemiparesis.

Allergic history: No known drug or food al-
lergies.

Physical Examination. On assessment, the
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patient had a height of 160 cm, weight of 56 kg,
and a body mass index of 21.9 kg/m?. She appeared
pale, with warm, dry skin and pale pink mucous
membranes. The pulse rate was 118 beats per min-
ute, and blood pressure was 100/70 mmHg. Hand
grip strength was reduced bilaterally. A postopera-
tive scar was observed on the anterior neck. The
thyroid gland was mildly and asymmetrically en-
larged (Grade I) and non-tender on palpation. Mild
exophthalmos was also present. Neurological ex-
amination revealed postural instability on Romberg
testing and a fine tremor of the hands on extension.
A positive «telegraph pole» symptom was noted.
Chvostek's and Weiss's signs were negative, where-
as Trousseau's sign was positive.

Diagnostic Testing. Initial hormonal as-
sessment on 6 November 2023 showed suppressed

thyroid-stimulating hormone (hereinafter — TSH)
at 0.029 mIU/L (reference range: 1.0-4.0 mIU/L),
with elevated free thyroxine (fT4) at 29.45 pmol/L
(10-25 pmol/L) and free triiodothyronine (hereinaf-
ter — fT3) at 7.4 pmol/L (3.1-6.8 pmol/L). Elevated
anti-thyroid peroxidase antibodies and thyrotropin
receptor antibodies were also detected (13.5 IU/L;
reference <1.5 IU/L). Serum biochemistry on 17
November 2023 confirmed hypocalcemia, with total
serum calcium of 1.79 mmol/L and ionized calcium
of 0.95 mmol/L. Parathyroid hormone (hereinafter
— PTH) was reduced at 0.72 pmol/L, accompanied
by hyperphosphatemia (1.64 mmol/L). ECG on 9
November 2023 revealed sinus tachycardia with a
heart rate of 102 beats per minute, left axis devia-
tion, QT interval prolongation, ST-segment depres-
sion, and T-wave inversion (Figure 1).

Figure 1. ECG on 9 November 2023 showing sinus tachycardia, QT prolongation,
and ST-segment depression.
Source: Original image from the patient's medical record

Thyroid ultrasound on 6 November 2023
showed a total thyroid volume of 21.1 cm? (right
lobe 4.8 cm?, left lobe 16.3 cm?®) with diffuse pa-
renchymal heterogeneity consistent with chronic
thyroid disease. Eye examination on 15 Novem-
ber 2023 identified an incomplete complicated
cataract.

Prolonged use of dihydrotachysteryl (here-
inafter — DHT) without biochemical follow-up
masked the chronic instability of calcium homeo-
stasis. Thyrotoxicosis further confounded the pre-
sentation by transiently elevating serum calcium
through increased bone resorption.

Final Clinical Diagnosis

Graves' disease with grade I goiter, relapse
of thyrotoxicosis with decompensated course.
Chronic postoperative hypoparathyroidism (since
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1991), decompensated.

Treatment

The patient was treated with methimazole
30 mg/day (10 mg three times daily), alfacalcidol 1
ug/day, calcium carbonate 2000 mg/day, and biso-
prolol 5 mg/day.

Follow-Up and Outcomes

One month after discharge (25 December
2023), labs (Table 1) showed partial stabilization
of thyroid function and calcium—phosphorus me-
tabolism. Clinically, the patient reported a marked
improvement in general well-being, and episodes
of muscle cramps and tetanic seizures had ceased.

At six months, labs indicated the develop-
ment of biochemical hypothyroidism. Treatment
was adjusted to include levothyroxine 50 pg/day
while continuing methimazole 10 mg twice daily, al-
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facalcidol 1.5 pg/day, and calcium supplementation
2000 mg/day. Regular monitoring of serum calcium,
phosphorus, TSH, and free T4 was recommended.
On 18 November 2024, repeat thyroid func-
tion confirmed stable euthyroidism. Thyrotropin
receptor antibody levels fell significantly (from
8.16 IU/L to 2.5 IU/L). However, hypocalcemia
recurred, which was attributed to the patient's self-

discontinuation of alfacalcidol. The alfacalcidol
dose was subsequently increased.

In 2025, she remained euthyroid with stable
serum calcium. She reported sustained improve-
ment in her general condition. Continued therapy
with alfacalcidol was strongly recommended, and
long-term biochemical monitoring was advised
(Table 1).

Table 1 — Dynamics of Hormones and Biochemical Parameters

Indicator | 06.11.23 | 15.11.23 | 25.12.23 | 03.06.24 | 15.11.24 | 02.02.2025 | Normal Range
TSH 10.029 0.01 16.3 4 3.5 0.4-4.0 mIU/L
Free T4 124.3 129.45 17.50 13.6 18.9 17.01 9-19.05 pmol/L
Free T3 - T11.3 3.61 1.3 2.64 2.71 2-4.4 pg/mL
Anti-TPO 1109.37 528.09 1056 less than 5.6 IU/L
PTH 16.78 - - 19.85 10.9 15-65 pg/mL
Anti-TSHR 13.5 8.16 - 2.5 4.61 less than 1.5 TU/L
Vitamin D 39,6 125.0 30-100 ng/mL
Total 11.57 2.09 11.99 11.79 2.35 2.25-2.75 mmol/L
Calcium
Ionized 10.61 0.97 0.93 10.95 1.1 1.1-1.35 mmol/L
Calcium
Phosphorus 11.64 - - 1.40 1.35 0.87-1.45 mmol/L
Magnesium 0.84 0.91 0.85 0.73-1.03 mmol/L
Creatinine 48 100.2 68.9 72.78 44-97 umol/L

*Note: Free T3 is reported in pg/mL

Source: Table 1 is original and based on the patient's laboratory data collected from November 2023 to

February 2025.

Discussion

Postoperative hypoparathyroidism is a well-
known complication of thyroid surgery - in fact, the
most common one [1]. What surprised us in this
case was not the diagnosis itself, but the combi-
nation of three events unfolding over time: long-
standing postoperative hypoparathyroidism with
inadequate calcium replacement, a COVID-19 in-
fection that was followed by a stroke and a relapse
of thyrotoxicosis, and finally a severe convulsive
syndrome.

Low compliance as a modifier of clinical
outcomes. Between 2007 and 2015, the patient
reduced her methimazole dose on her own initia-
tive. She reported feeling well and saw no need to
continue the medication at the same dose. By 2015,
her condition had deteriorated significantly: she
lost weight, developed tachycardia, and her muscle
cramps became more frequent. After discharge in
2023, she felt well at one month. At six months,
however, she developed clear symptoms of hypo-

thyroidism. She had not reduced the methimazole
dose as recommended - because she was afraid that
lowering it might trigger a relapse of thyrotoxico-
sis. Her reasoning was understandable: she wanted
to avoid the symptoms she had previously experi-
enced.

In 2024, after euthyroidism was achieved,
she stopped alfacalcidol on her own. Her reason
was the same - she felt well. This led to a drop in se-
rum calcium. Non-adherence to long-term therapy
1s common in chronic endocrine disorders, and this
patient was no exception. In our view, this behav-
ioural factor amplified every biological trigger: sur-
gery, COVID-19 infection, and metabolic decom-
pensation. Effective management of chronic hypo-
parathyroidism therefore requires not only correct
prescriptions but also continuous patient education
and follow-up.

Clinical severity and risks. What frightened
us most were the seizures - occurring together with
ECG changes and uncontrolled thyrotoxicosis. We
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were genuinely concerned about atrial fibrillation.
The mortality risk in such a situation is high [4]. In
our experience, the combination of hypocalcemic
seizures and thyrotoxic tachycardia creates a par-
ticularly dangerous situation that requires immedi-
ate and aggressive management of both conditions
simultaneously.

Outdated therapies in post-Soviet prac-
tice. In our opinion, DHT has been obsolete for
years. Yet it remains widely prescribed across the

CIS countries. Why? Doctors are used to it - and so
are patients. Many have been taking the same pills
for decades. They do not come back for follow-
up. They do not look for updated guidelines. They
simply continue what they know. This patient took
DHT for 30 years before anyone switched her to
alfacalcidol. International guidelines no longer
recommend this agent, and we strongly advocate
for replacing it with alfacalcidol or calcitriol (Ta-
ble 2) [2].

Table 2. Native Vitamin D and Its Active Metabolites Used in the Treatment of Hypoparathyroidism

Types of Vitamin D Activity Dose
Ergocalciferol 1 500-1000 IU/day
Cholecalciferol 1 500-1000 IU/day
Dihydrotachysterol 5-10 0.3-1.0 mg/day
(A.T.10)

Alfacalcidol (alpha-D3, 1000 0.25-2.0 mcg
Etalpha) once/twice daily
Calcitriol (Rocaltrol) 1000 0.5-4 mcg/day

Source: Compiled by the authors

COVID-19 as a trigger. The COVID-19 pan-
demic has highlighted the vulnerability of calcium
homeostasis in critically ill patients. The virus may
affect parathyroid function through several mecha-
nisms: viral entry via ACE2 receptors, inflamma-
tory cytokines increasing calcium-sensing recep-
tor sensitivity, and respiratory alkalosis reducing
ionized calcium levels [7; 9]. In this patient, CO-
VID-19 pneumonia involving approximately 60 %
of lung parenchyma was followed by an acute cere-
brovascular accident and destabilization of her un-
derlying endocrinopathies. Although a direct causal
link is difficult to prove, the temporal sequence sug-
gests that SARS-CoV-2 infection likely contributed
to parathyroid suppression in an already vulnerable
patient [7;10].

Conventional treatment and its limita-
tions. Standard therapy with oral calcium and ac-
tive vitamin D metabolites (alfacalcidol or cal-
citriol) requires careful titration to relieve hypo-
calcemic symptoms while avoiding hypercalcemia,
hypercalciuria, and nephrolithiasis [2; 6]. In prac-
tice, patients often experience calcium fluctuations,
persistent hyperphosphatemia, and symptoms that
limit quality of life [5]. In 2015, the U.S. Food and
Drug Administration approved recombinant human

&9

Onset of  Duration of = Modern Role

Action Action

10-14 days Week-month  Adjunct

10-14 days Week-month  Adjunct

4-7 days 28 days Outdated, risk of
accumulation

7-8 hours 3 days Main choice in CIS
countries

3-6 hours 3 days Gold standard

parathyroid hormone (rhPTH(1-84)) for patients
inadequately controlled on conventional treatment,
although access to this therapy remains limited in
many countries [11].

Follow-up recommendations. Close bio-
chemical follow-up is essential in chronic hypo-
parathyroidism. Under stable conditions, we rec-
ommend assessment of serum calcium, phosphorus,
creatinine, and urinary calcium excretion every 3—6
months. During dose changes or metabolic insta-
bility - as seen in this patient after COVID-19 and
during thyrotoxicosis relapse - more frequent moni-
toring is required. The primary goals of therapy are
relief of hypocalcemic symptoms, improvement of
quality of life, maintenance of serum calcium in the
low-normal range, normalization of phosphate lev-
els, and prevention of renal complications [2].

Strengths of this case report include the de-
tailed longitudinal follow-up over 15 months and
the emphasis on interactions between thyrotoxicosis,
COVID-19, and chronic hypoparathyroidism. Limi-
tations are that it is a single case, so causality cannot
be proven; the patient’s adherence was self-reported,
and we lacked urinary calcium excretion data.

Conclusion

This case taught us several lessons. First,
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thyrotoxicosis can transiently mask hypocalcemia
by increasing bone resorption - and antithyroid
therapy then unmasks it. Second, COVID-19 likely
contributed to parathyroid suppression in this pa-
tient. Third - and most importantly in our view -
low patient adherence repeatedly influenced the
clinical course. The patient reduced or stopped her
medication when she felt well, believing she no
longer needed it. Each time, her calcium dropped
and symptoms returned.

Therefore, managing chronic hypoparathy-
roidism is not just about prescribing calcium and
vitamin D. It is also about understanding how pa-
tients think, anticipating self-discontinuation, and
investing time in education and follow-up. We rec-
ommend that clinicians always verify adherence
and explicitly warn patients not to stop alfacalcidol
- even when they feel completely well.
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COVID-19 )KOHE TUPEOTOKCHUKO3/IbIH KAUTAJIAHYBIMEH
JEKOMIIEHCAIIUSIJTAHF AH CO3BIJIMAJIBI OTAJJAH KEUIHI'T TUIIOITAPATUPEO3:
KJIMHUKAJIBIK KAFIAU

A. T. AiiunoBa !, 9. C. Umanraiu 2, A. A. Hypoekosa ', b. M. Tamenesa 2,
A. K. AdyeBa %, 9. K. MaxamoeTkyJ !
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Anjgarmna
Ozexminiei. Co3pUIMaIIbl OTAJIaH KEHIHT1 TUIONApaTHPEO3 - TUPECOUIIKTOMUSHBIH eMip OOibl eM
KaObLI1ay/ibl KQKET €TeTIH CHUPEK acKplHybl. TupeoTokcuko3, COVID-19 xoHe TUrnapoTaxucTeposiabl
Y3aK JKbUap KOJJAAHY asChIHAFbl OHbIH JEKOMIICHCAIMSCHI JKaF Jailnapbl oje0uerre O6ipii-KapbiM.
Maxkcamei. T'peliBC aypybIMEH HayKacTa JEKOMIICHCALMSIAHFAH CO3BLIMANbl OTaJaH KeHiHri
TUIIONAPATUPEO3/bIH KIMHUKABIK JKaf1aiiblH CUMATTAy JKOHE JIEKOMIICHCAIs (paKTOpIapbliH, IUArHOCTH-
Ka epeKUIeNKTepiH, TeparusHbl TY3€Ty TOCUIIACPIH Tajaay.
Knunukanwix orcazoaii. 58 xactarel Haykac 2023 KbUTbI asK-KOJI KYPBICYbI, TAXUKapIUs, AIpliaey
mIareIMAapeIMeH TycTi. AHamHesze: 1991 xbuibl ['peliBe aypysl 60iibIHIIA CyOTOTAbIbI THPEOUAIKTOMHUS,
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30 xpuLgaH actaM auruaporaxuctepon kaodeuinay, 2022 xbuisl COVID-19 xoHe comn KaKThl TeMHIapes.
Tyckenne: runokansiuemusi, runepdocdaremus, IapaTUPEONATH TOPMOH TOMEH/IETeH, IEKOMITEHCUPIICH-
TeH THPEOTOKCUKO3. Alnb(dakanbluaoi, Kaiablui kapOoHarsl, Tupo3on TarabiHAanasl. 15 aiinan keifin
KalbIIUI TYPAKTAJIbII, 3YyTUPEO3 KaJIbINTACTHL.

Kopvimbinovl. byl KIMHHUKANBIK >KaFaad JUTHIPOTAXMCTEPOJAbl Y3aK YaKbIT KOJJAHYIbIH
Kayintepid, COVID-19-apb1H kanbuuii-¢pocop anMacybIHbIH JEKOMIIEHCAIMACHIHIAFbl TPUITEPIIK poJIiH
XKoHe HayKacTapsl J-gopyMeHiHiH OenceH i MeTaboIUTTepiHe YaKThUIbI aybICTHIPYIBIH MaHbI3AbLIBIFbIH
KepceTe/i.

Tyiiin co30ep: cunonapamupeo3, napameoOpmoH, cunoxkaivyuemus, sunepgochamemus, mupeou-
09KmMomus, anbhakarbyuodo.

XPOHUYECKHNHN NOCJEONEPALIMOHHBIN T'NIIOIIAPATUPEO3, IEKOMIIEHCHUPO-
BAHHBIN PEIIMJIMBOM TUPEOTOKCHUKO3A Y COVID-19: KIMHUYECKUM CIYYAN

A. T. AimunoBa ', A. C. Umanraau ', A. A. Hypo6exosa ', 5. M. TameneBa 2,
A. K. AgyeBa®, A. K. Maxamberky. "
"HAO «Ka3zaxckuit HallmoHaIbHbIM MeIUIUHCKII yHUBepcuTeT uMeHu C. J1. AcheHausipoBay,
Kazaxcran, Aamarel
2 Menutuackuii neHtp «Medical Assistance Groupy, Kazaxcran, Anmars
3Ne2 Toponackast AeTckast KITHHUYecKas 0oapHuUIa, KazaxcraH, Aimars
*Koppecnonoupyrowuii agmop

AHHOTanUA

Axmyanvrocms. XpOHUUYECKUHN MOCIEONEPAMOHHBIM TUIIONAPATUPEO3 - PEAKOE OCIOKHEHUE TH-
PEOUIPKTOMUH, TPeOyIoIiee TOKU3HEHHOM Tepanuu. Ciydyau ero 1eKOMIIeHCAluu Ha (OHE THPEOTOKCHKO-
3a, COVID-19 u MHoOroN€THETO NTpUEMa JUTHIPOTAXUCTEPOIIA B TUTEPATYPE CANHUYHBI.

L]env. Onucath KIMHUYECKUN Clydail XpOHUYECKOTO MOCIEONepalluOHHOTO FMIoNapaTupeosa ¢ Jie-
KOMITEHCHPOBaHHBIM T€UCHHEM Y TAIIMEHTKH ¢ Oone3Hbio [ peliBca u mpoaHanu3upoBaTh PaKkTOPbl JEKOM-
MEHCAIUU, 0COOCHHOCTH TUATHOCTUKU U TIOAXOABI K KOPPEKIUHU TEPAITHH.

Knunuuecxuti cnyuan. ITaunentka 58 net, nocrynuia B 2023 rogy ¢ cyaoporamu, Taxukapauen,
TPEMOPOM U TPEBOXKHOCTHIO. B aHaMHe3e: cyOToTabHas THPEOUIPKTOMHESI TI0 TIoBOoay OomnesHu [peiiBca,
MOCJICONEPALIMOHHBIN THUIIONAPATUPEO3 C TETAHHUYECKUMHU MPUCTynamu, 6onee 30 et npuéma Juruapora-
xucrepona 6e3 komnencanuu, COVID-19 ¢ nopaxkeHneM JErKUX U OCTPOE HAPYILIEHHE MO3TOBOTO KPOBO-
oOpailieHusi ¢ JIEBOCTOPOHHUM remunape3om. llpu mocTyrienun: runokanbiuueMusi, rumnepdocharemus,
HU3KUAN TapaTUPEOUIHbIA TOPMOH, IEKOMIIEHCUPOBAHHBIA TUPEOTOKCUKO3, yiunHenue QT, katapakra. Ha-
3HAYEHBI aNIb(aKaIbIUI0I, KApOOHAT KaNbIMs, TUPO30JL. 3a 15 MecsiieB HaOMOAeHNU JOCTUTHYTAa HOpMa-
JA3auus Kanplus, cHukeHne auturen K pTTI, croikuil syTupeos.

Bv1600. JlanHblii KTMHUYECKUN clydall JEMOHCTPUPYET PUCKU JTUTEILHOTO MPUMEHEHUS JAWUTH-
JpOTaxucTeposa Mpyu XpoOHUYECKOM runonaparupeose, poib COVID-19 kak Tpurrepa aekoMIeHcaluu
KanpIuii-pochopHOro oOMeHa 1 BaXKHOCTh CBOEBPEMEHHOTO MEPEeBOa MAIIMEHTOB HA aKTUBHbBIE MeTabo-
JTUTHI BUTaMUHa /| ¢ TIaTenbHbIM OMOXUMUYECKUM MOHUTOPHUHTOM.

Knroueswvle cnoea: cunonapamupeos, napamupeouoHbslil 20pMOH, 2UROKATbYyueMus, eunepgpocga-
memust, MupeouddIKMomusl, anb@araibyuool.
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