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Abstract. Introduction. The clinical picture of primary hyperparathyroidism has changed over the past decades,
mainly due to the early detection of hypercalcemia, and often occurs as an asymptomatic or oligosymptomatic disease.
Aim. This study aims to evaluate the quality-of-life indicators in operated and non-operated patients with primary
hyperparathyroidism in a comparative aspect at various times. Materials and Methods. The present study deals with
the results of treatment of children who applied to the clinic of the specialized scientific and practical medical center
of endocrinology in 2012-2022, 103 children with suspected primary hyperparathyroidism were examined according
to anamnesis, outpatient cards, and detailed procedure reports. From among them, 90 children and adolescents with
primary hyperparathyroidism were selected, where 50 patients are in the 1%t group (after surgery) and 40 children
and adolescences with primary hyperparathyroidism are in the 2" group (no surgery). Numerical values obtained as
a result of scientific research were statistically processed using MS Excel, arithmetic mean (M), mean standard error
(m), standard deviation (6), relative values (% agreement), and Student’s t-test (t). Results and Discussion. It was
found that the quality-of-life indicators in patients with primary hyperparathyroidism were significantly lower than in the
control group, to a greater extent due to pain, general health, social functioning, and vitality (p<0.05). Thus, in patients
with primary hyperparathyroidism before surgery, a significant violation of both: the physical and mental components of
the quality-of-life was established. Further, in the 15t group of patients with surgical treatment, in dynamics after 3 and
6 months, all quality-of-life indicators according to SF-36 were significantly closer to the control group in all domains.
In the 2™ group of patients with conservative treatment in dynamics after 3, 6, 12 months and 10 years, all quality-
of-life indicators according to SF-36 remained significantly lower than in the control group in all domains and did not
change significantly. Conclusions. The results obtained demonstrate the positive effect of surgical treatment from the
patient’s point of view and confirm the feasibility of assessing the quality of life both at the decision-making stage when
choosing a surgical approach, and as part of a comprehensive assessment of the therapy effectiveness in determining
the recovery degree of various functioning aspects in patients after surgery.
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Pedhepat. BBeaeHue. KnvHnyeckas kapTuHa NepBUYHOIO runepnapaTmpeosa naMeHunach 3a nocregHne ecatuneTus B
OCHOBHOM 32 CHET PAHHETO BbISIBNEHUS TNepKanbLMeMun, M HacTo NpoTekaeT kak 6eCCMMNTOMHOE Uy ManocMMNnTOM-
Hoe 3abonesaHue. Llenb — oLeHNTL NokasaTeny Ka4ecTsa XU3HW Y OnepupoBaHHbIX 1 HEONEePUPOBAHHBIX NaLNEHTOB C
nepBUYHbIM rMNeprnapaTMpeo3oM B CPaBHUTENBHOM acnekTe B pa3nuyHbie cpoku. MaTtepuan u metoabl. HacTosuee
ncecnefoBaHne NOCBALLEHO N3YYEHUIO pe3ynbTaToB NeveHns aeTen, 06paTBLUMXCS B KITMHUKY 9HAOKPUHONOMUM Mo no-
BOAY NepBUYHOro runepnapartupeosa B 2012-2022 rogax. 3a atoT nepuop obcnenosaHo 103 pebeHka ¢ nogo3peHnemM
Ha MepBUYHBIV rMnepnapaTnpeos no aHamHesy, ambynaTopHbIM KapTaMm 1 onepaumoHHbIM XypHanam. M3 Hux 6bino
oTtobpaHo 90 aeTen 1 NOAPOCTKOB C NEPBUYHbBIM rMNepnapaTMpeo3om, npu 3Tom 50 60MbHbIX — 3TO NaUUEHTbLI NEPBOW
rpynnbl (c onepauuen) n 40 geten n NnogpoCTKOB C NEPBUYHBIM rMneprnapaTtnpeo3omM — BTopas rpynna (6es onepauun).
Cratuctmyeckyto 06paboTKy YNCMOBBIX 3HAYEHUIA, NMOMYYEHHbIX B pe3dynbraTte Hay4HbIX UCCreAoBaHWI, MPOBOAUIIN C
ncnonb3oBaHnem nporpammbel MS Excel, cpegHee apudmeTtuyeckoe 3HadeHve (M), cpeaHio cTaHAapTHYH OLWKOKY
(m), cpenHekBagpatuyHoe oTknoHeHue (6), oTHocuTenbHble 3HadYeHus (% coBnageHwus), kputepuii CTblogeHTa (t).
Pesynbrathl n nx obcyxaeHue. boino yctaHoOBMEHO, YTO NoKasaTenu KavyecTBa XU3HN y B60MbHBIX C NePBUYHBIM M1-
nepnapaTvpeo3oM 3Ha4YMMO HUXKE, YEM Y KOHTPOIbHOW rpynnbl, B GonbLUE CTeNeHM 3a c4eT 6omnu, obLyero 300poBbs,
coumanbHOro yHKLMOHMPOBaHUSA 1 xmn3HecnocobHocTr (p<0,05). Takum ob6pasom, y 6onbHbIX C NEPBUYHBIM rMnepnapa-
TUPEO30M [0 OnepaLun yCTaHOBIIEHO CyLLECTBEHHOE HapyLUEHMe Kak (PU3NYECKON, TaK U MCUXNYECKOWN COCTaBMSHOLLMNX
KayecTBa Xun3Hu. [lanee B nepBou rpynne naunmeHToB C XMPYPrmyecknm neveHmemM B AvHamuke Yepes 3 1 6 mec. Bce
nokasarenu ka4ecTsa xum3Hu no SF — 36 JoCcToBEepHO NpUbNMXanuch K rpynne KOHTPONsA No Bcem gomeHaMm. Bo BTopoii
rpynne naunMeHToB C KOHCEPBATUBHbLIM fleYeHneM B AnHaMuke vepes 3, 6, 12 mec. n 10 neT Bce nokasaTenu kavyecTsa
XM3HM no SF — 36 ocTtaBanvcb AOCTOBEPHO HWXKE PynMbl KOHTPOMSA N0 BCEM AOMEHAM U JOCTOBEPHO HE MEHSINUCH.
3akntouyeHue. MonyyeHHble pesynsTaTbl AEMOHCTPUPYIOT NOMOXUTENbHBLIN 3MEKT XMPYPrMYECKOro TEYEHUs C TOUKN
3peHusi NnaumeHTa 1 NOATBEPXKAAIOT Lienecoobpas3HOCTb OLIEHKM Ka4eCTBa XXM3HU Kak Ha aTane NpUHATUS peLLueHus npu
BblI6Ope XMpyprnyeckon TakTUKW, Tak U B COCTaBE KOMMIMEKCHON OLIeHKN 3dpeKTUBHOCTU Tepanumn npun onpeaeneHnm
CTEeneHn BOCCTaHOBMNEHMS pa3HblX acneKkToB MYHKLUMOHMPOBAHUS Y NaUMEHTOB Nocre onepauuu.
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Relevance. Primary hyperparathyroidism
(PHPT) was first described 90 years ago,
almost simultaneously in Europe and the USA [1].
PHPT is a common endocrine disease characterized by
hypercalcemia and elevated or inappropriately normal
levels of parathyroid hormone (PTH). PHPT results from
excessive secretion of PTH by one or more parathyroid
glands. PHPT is caused by solitary parathyroid
adenoma in 80% of cases, while hyperplasia of all 4
glands accounts for 10-15%, multiple adenomas in
5%, and parathyroid cancer in <1% of cases. Incidence
estimates for PHPT range from 0.4 to 82 cases per
100,000 [2-4]. Prior to the routine measurement of
serum calcium levels in the 1970s, PHPT was a rare
and symptomatic disease. When routine assessment
of serum calcium levels became widespread, cases
of unrecognized, asymptomatic PHPT were identified,
resulting in an initial five-fold increase in the incidence
[5]. Thereafter, the PHPT incidence declined in the
US until 1998, when another sharp increase was
noted [3,6,7], associated with the introduction of
osteoporosis screening guidelines and targeted
testing of patients with osteoporosis [7,8,9]. The PHPT
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incidence increases with age and is higher in women
and African Americans than in men and other racial
groups, respectively [2]. Half of all patients with PHPT
are postmenopausal women, although the disease can
occur at any age [8]. PHPT is often diagnosed in the
first decade after menopause, consistent with the known
action of estrogen on the skeleton, which counteracts
the hypercalcemic effects of excess PTH in the bones.

The underlying cause of sporadic PHPT is unknown
in most cases. lonizing radiation, especially in childhood,
is a risk factor [9,10]. Chronic use of lithium, which
reduces the sensitivity of the parathyroid glands to
calcium, is also associated with the development of
PHPT [10]. The genetic pathogenesis of PHPT is
unclear in most patients. Cell cycle regulating genes
are considered important given the clonal nature of
sporadic parathyroid adenomas. Two such genes
documented as contributing to the development of
PHPT are CCND1 (which encodes for cyclin D1) and
MEN1 (which encodes for menin). Somatic mutations
in MEN-1 occur in 12-35% of sporadic adenomas, while
rearrangement or overexpression of CCND 1 may occur
in 20-40% of cases [11,12,13]. Recent studies have
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also identified the involvement of CDC73, CTNNB1,
CDKN1B, and AIP (which encodes an aryl hydrocarbon
(AH) receptor interacting protein) in a small percentage
of adenomas [13,14,15].

In hereditary or familial forms of PHPT, which
account for about 5-10% of cases, germline mutations
have been identified in some causative genes [15,16,17].

Parathyroidectomy (PTE) is a modern method for
the PHPT treatment, and the concept of treatment
effectiveness is very important for an endocrinologist.
The main goal of treatment is to bring the patients’ quality
of life (QOL) to the level of healthy population. There are
some scientific studies of this aspect of the problem, and
the criteria for the effective surgical treatment of PHPT
in terms of quality of life have not been developed.
Therefore, today the assessment of “quality of life” is one
of the primary tasks of contemporary medicine [18,19].

The concept of QoL is characterized by the ability of
a person to act in accordance with their position and be
satisfied with life in various respects. At the same time,
the concept of QoL is based on an assessment of a
person’s ability to subjectively perceive the level of their
well-being in physical, mental, social, and economic
relations. Therefore, it is necessary to carefully study the
condition of sick children with PHPT at different times
after PTE: physical and sexual development, mental and
social state, ability to work, in general, QoL associated
with the health of patients [20,21].

The clinical picture of PHPT has changed over
the past decades, mainly due to the early detection of
hypercalcemia, and often occurs as an asymptomatic
or oligosymptomatic disease. The symptoms of
PHPT are varied and often non-specific and include
musculoskeletal symptoms (decreased muscle
strength and joint pain), neuropsychiatric symptoms
(e.g., anxiety, depression/mood changes, fatigue, and
memory problems), and gastrointestinal discomfort,
including constipation. All these factors can potentially
affect the quality of life (QoL) [22,23,24].

Aim of the study is to evaluate the quality-of-life
indicators in operated and non-operated patients with
primary hyperparathyroidism in a comparative aspect
at different times.

Materials and methods. The present study deals
with investigating the results of treatment of children

who applied to the clinic of the the specialized scientific
and practical medical center of endocrinology for
PHPT in 1999-2014. During this period, 103 children
with suspected PHPT were examined according to
anamneses, outpatient cards, and detailed procedure
reports (Table 1).

In the subsequent dispensary observation, there
were 90 patients with PHPT aged 3 to 15 years, who
were treated in an inpatient setting, and then observed
by us on an outpatient basis. 50 of them were treated
surgically, 40 refused surgeries for various reasons and
received antiresorptive therapy. Hereditary diseases
were also identified among patients (13-12.6%)
examined with suspected PHPT. Fig. 1 shows the study
design.

The plan for examining patients with suspected PHPT
included collecting complaints, obstetric anamnesis,
case and family history, physical examination, and
laboratory and instrumental diagnostics. In all patients,
PHPT was diagnosed in accordance with standard
algorithms.

In the conditions of the biochemical and hormonal
laboratory of the specialized scientific and practical
medical center of endocrinology under the Ministry of
Health of the Republic of Uzbekistan, we carried out a
number of studies, clinical recommendations, namely,
the determination of parathyroid hormone in the blood
serum by alkaline phosphatase (AP), total and ionized
calcium, etc.

Instrumental research methods included ECG,
parathyroid gland (PTC) ultrasound, X-ray densitometry
of the body, radioisotope scintigraphy, and SPECT with
Te99.

Numerical values obtained as a result of scientific
research were statistically processed using MS Excel,
arithmetic mean (M), mean standard error (m), standard
deviation (6), relative values (% agreement), and
Student’s t-test (). The difference between the mean
values was considered significant at a significance level
of R <0.05.

The duration of the study ranged from 1-3-6 months
to 1 year in the early postoperative period and 5-10-15
years in the long-term period.

Results and Discussion. We performed an analysis
of changes in quality-of-life indicators in the compared

Table 1
Distribution of pediatric patients with primary hyperparathyroidism by gender and age
Tabnuua 1
PacnpeneneHve 6omnbHbIX AeTel C NEPBUYHBIM rMepnapaTMpeo3oM no nosy u Bo3pacTty
) 3-6 years 7-12 years 13-15 years Total
PHPT nosological form
B G B G B G B Abs (%)
Renal form 16 0 13 6 8 2 37 8 45(43.6%)
Bone form 4 1 5 7 12 13 18 31(30.3%)
Mixed form 1 1 2 4 4 7 14(13.5%)
Inheritance
diseases 4 3 1 2 2 1 7 13(12.6%)
Control 5 10
Total 25 5 18 15 21 19 64 39 103(100%)

Note: PHPT - primary hyperparathyroidism

BECTHWUK COBPEMEHHOW KJIMHWYECKOW MERUUNHBLI 2024  Tom 17, Bbin. 4

OPUTMHAJIbHBIE UCCAEAOBAHNA




I -

Fig. 1. Study design.
Puc.1. nsaiiH uccnepoBaHus.

groups before, in the early and late postoperative patients used the visualization scale (VAS) to assess
period according to the PAS (parathyroid assessment  their condition (table 2).

of symptom score) questionnaire. In the pre- and As can be seen from Table 2, in patients of group 1,
postoperative period and during the current study, there was a significant decrease in the clinical symptoms

Table 2
Evaluation table PAS in patients of group 1
Tabnuua 2
OueHo4Has Tabnuua PAS y nauneHTOB nepBou rpynnbi
Symptom Score 1 month 12 months after 10 years

before surgery after surgery surgery after surgery
Bone pains 934 +124 82.3+£8.2* 9.7 £1.6* 2.2 +0.8*
Fast fatiguability 98.7 £10.8 78.7 £8.1* 11.3£24* 0.8 £0.09***
Mood lability 95.3+9.3 67.2 £5.9* 10.7 + 1.9* 1.9 £ 0.05**
Depression 90.4 + 11.2 34.8+9.2¢ 14.8 + 4.2* 0.9 £0.03***
Stomach ache 87.2+9.7 452 +6.8* 15.4 + 4.1* 1.2 £0.4**
Weakness 92.5+10.3 23.8 +£3.2* 6.8 £1.2** 1.9+ 0.07***
Irritability 783+7.9 31.9+54* 129+ 3.2% 0.2 £0.04***
Joint pain 94.8+11.8 22.8 + 3.6* 6.9 £ 1.4* 0.9 £0.07**
Forgetfulness 86.8+54 54.9 +7.8* 23.8+3.2* 2.6+ 1.4
Difficulty in standing up
from a sitting position 94.8+10.3 23.8+2.9* 10.9 £ 2.2** 1.6 £ 0.9**
Headache 96.3 +£12.8 34.7 £8.2* 10.1 £ 1.7 1.6 £ 0.4***
Skin itching 47.3+8.3 10.5+1.8* 52+ 1.7* 1.3 £ 0.04***
Thirst 66.7 £ 8.9 23.8 £ 2.4* 10.7 £ 2.4** 1.5 £ 0.05***

Note: * - reliability of differences, where * is p <0.05, **- p<0.005, ***-p<0.0001, PAS - parathyroid assessment of symptom score
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of the disease according to the PAS questionnaire as
early as a month after surgery (p<0.05) and after 12
months (p<0.005), and a lasting effect persisted after
10 years (p<0.0001).

At the same time, in contrast to patients of group 1,
patients of group 2 had the opposite picture. Thus, in
this observation group, at various times after discharge
from the hospital, a significant improvement in QoL
according to the PAS questionnaire was not detected
either in the early or in the long-term period (Table 3)
(p>0.05). As can be seen from Table 3, there was a trend
towards an insignificant increase in the average scores
for most of the disease symptoms (p>0.05). Along with
this, some symptoms showed a significant increase
in mean values, namely an increase in mean scores
for irritability, joint pain, difficulty getting up, thirst, and
pruritus (p <0,05).

Next, we analized the dynamics of quality-of-life
indicators in the compared groups before, in the
early and late postoperative period according to the
questionnaire SF-36 [23].

41 out of 50 patients with PHPT operated between
2010 and 2020 and 33 out of 40 patients without
surgery were surveyed using the SF-36 questionnaire.
The survey was conducted twice: before and after the
operation, in the period from 1, 3 to 6 months and after
10 years. To assess the change in the operated patients’
quality of life, the SF-36 questionnaire was used, and to
determine the impairment degree of various aspects of
the patients’ quality of life, the indicators on the scales
of this questionnaire for PHPT patients were compared
with conditionally healthy respondents (control group) of
the same sex and age, without PHPT and with normal
phosphorus-calcium metabolism. Responses were

analyzed using the commercially available SF Health
Outcomes TM Screening Software (Quality Metric Inc.,
Lincoln, USA).

In Fig.2. the QoL indicators of patients of the 15 group
are given before surgery and 3, 6, 12 months and 10
years after PTE according to the SF-36 questionnaire.

As seen in Fig. 2 the quality-of-life indicators in
patients with PHPT are significantly lower than in the
control group, to a greater extent due to pain, general
health, social functioning, and vitality (p<0.05). Thus,
in patients with PHPT before surgery, a significant
violation of both the physical and mental components
of the quality of life was established [24]. Further, in the
18t group of patients with surgical treatment, in dynamics
after 3 and 6 months, all QoL indicators according to
SF-36 were significantly closer to the control group in
all domains [25].

On Fig. 3 the QoL indicators of patients of the 2
group before and after 3, 6, 12 months and 10 years
after conservative treatment according to the SF-36
questionnaire are given.

As can be seen in Fig.3. in the 2" group of
conservatively treated patients in dynamics after
3, 6, 12 months and 10 years, all indicators of QoL
according to SF-36 remained significantly lower than
the control group in all domains and did not change
significantly.

Thus, according to our studies of QoL in PHPT patie-
nts of the compared groups, successful surgical treatment
with normalization of the parathyroid metabolism levels
contributes to a significant improvement in the PHPT
patients’ quality of life of the 1%t group already in the
early stages after surgery and has a lasting effect in
the long-term follow-up period [26].

Table 3
PAS evaluation table in patients of group 2
Tabnuuya 3
OueHo4HasA Tabnuua PAS y nauneHTOB BTOpPOW rpynnbl
Evaluation before 1 month after 12 months after 10 years after
Symptom
surgery surgery surgery surgery

Pain in the bones 96.5+9.7 97.7+94" 97.6+88" 989+8. 4
Fast fatiguability 97.2+7.6 98.5+7.917 98.3+84" 99.5+ 123"
Mood lability 98.4+11.7 97.8+8.8" 98.8 +9.2° 99.1 £ 12.5"
Depression 97.6+9.2 98.3+ 8.9 97.6 + 8.9" 98.5 + 8.8*
Stomach ache 89.6+8.4 88.9+7.6" 96.8 + 12.17 99.6 + 8.4*
Weakness 91.5+83 93.7 + 8.8" 96.6 £8.7 A 99.2+7.8"
Irritability 88.9+6.8 88.8 +7.47 92.9+8.3" 97.9 £ 8.4**
Joint pain 952+7.3 96.4 + 5.8" 99.9 + 544 99.9 + 8.4*
Forgetfulness 89.8+7.8 91.2+8.97 93.6 + 7.47 97.8 £ 4.8*
Difficulty in standing up from a 92.4+6.9 93.7+7.8" 95.8 + 8.2* 99.8 +4.9*
sitting position
Headache 927+11.2 94.3+7.8" 957+8.37 99.3+84 7
Skin itching 65.8+5.3 66.8 + 5.8" 748+38"N" 81.3 £0.08 ~**
Thirst 87.7+7.3 88.8+9447 95.6 + 6.8 98.8 + 8.05" *

Note: * - reliability of differences, where p <0.05 *, **- p<0.005, » p>0.05, PAS — parathyroid assessment of symptom score.
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Fig. 2. Quality of life indicators of patients of the 1st group before surgery and 3, 6, 12 months and 10 years
after parathyroidectomy according to the SF-36 questionnaire for 4 domains.
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Fig. 3. Quality-of-life indicators of patients in group 2 before and 1, 3 and 6 months after treatment
according to the SF-36 questionnaire.
Puc. 3. MNokasaTenu ka4ecTBa XM13HM NaLMeHTOB BTOPOW rpynnbl 40 1 vyepes 3, 6, 12 mecsueB 1 10 net nocne ne4yeHns
no AaHHbIM onpocHuka SF-36 no 4 fomeHaMm.
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Table 4

Correlation relationship (R) of PAS questionnaire indicators with laboratory and instrumental indicators

Tabnuua 4
KoppensiumoHHas B3aumocBsA3b (R) noka3satenen onpocHuka PAS ¢ nabopaTopHO-MHCTPYMeHTanbHbIMU NOKa3aTensaMm
PTH, pg/ml CT, pg/ml 1.25 VitD,, pg/ | Serum P, mmol/l Ca**, mmol/l AP, pmol/l Serum Ca,
ml mmol/l
0.63* 0.51* 0.44 0.27 0.68* 0.56* 0.33

Note: PTH — parathyroid hormone, ALP — alkaline phosphatase, *

assessment of symptom score.

— significance of differences, where * - p < 0.05, PAS - parathyroid

Table 5
Correlation relationship (R) of the SF-36 questionnaire indicators with laboratory and instrumental indicators
Ta6bnwuuya 5
KoppensiumoHHas B3anmocBsa3b (R) nokasaTtenei onpocHuka SF-36 ¢ nabopaTopHO-MHCTPYMEHTaNbHbIMY NOKa3aTensiMm
PTH, pg/ml CT, pg/ml 1.25 VitD,, pg/ml | Serum P, mmol/l Ca*, mmol/l AP, pmol/l Serum Ca,
mmol/l
0.68* 0.53* 0.48 0.32 0.63* 0.54* 0.30*

Note: PTH — parathyroid hormone, ALP — alkaline phosphatase, * — significance of differences, where * — p < 0.05.

At the same time, it should be noted that out of 40
non-operated patients, 5 (12.5%) patients died in the
long term: 2 (40% of 5 patients) developed chronic
kidney disease, 1 (20%) acute renal failure, 1 (20%)
parathyroid cancer, and 1 (20%) hypercalcemic crisis.

The results obtained demonstrate the positive effect
of surgical treatment from the patient’s point of view
and confirm the feasibility of assessing the quality of
life both at the decision-making stage when choosing
a surgical approach and as part of a comprehensive
assessment of the therapy effectiveness in determining
the recovery degree of various functioning aspects in
patients after surgery.

We performed a correlation analysis of QOL
indicators according to two questionnaires and
laboratory data (Tables 4 and 5).

As can be clear from Table 4, a direct correlation was
established between the data of the PAS questionnaire
and PTH, CT, alkaline phosphatase, and Ca ++.

From Table 5 is clear, a direct correlation was
established between the data of the SF-36 questionnaire
and PTH, CT, alkaline phosphatase, and Ca ++.

Thus, both questionnaires showed a high correlation
with blood markers reflecting the PHPT degree.

Next, we studied the correlation between the two
questionnaires. A linear correlation was observed
between PAS scores and the physical component of
SF-36 [27].

Thus, the use of information obtained based on the
SF-36 and PAS questionnaires before and after surgery
allows monitoring changes in the PHPT patients’ quality
of life and assessing the dynamics of physical and
psychological functioning, tracking changes in specific
aspects of quality of life impaired due to the disease,
and monitoring actual symptoms in PHPT patients after
treatment [28,29,30].

Conclusions. The results obtained demonstrate
the positive effect of surgical treatment from the
patient’s point of view and confirm the feasibility of

BECTHWUK COBPEMEHHOW KJIMHWYECKOW MERUUNHBLI 2024  Tom 17, Bbin. 4

assessing the quality of life both at the decision-making
stage when choosing a surgical approach and as
part of a comprehensive assessment of the therapy
effectiveness in determining the recovery degree of
various functioning aspects in patients after surgery.
A direct correlation was established between the data
of the PAS and SF-36 questionnaires with PTH, CT,
alkaline phosphatase, and Ca++.
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