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Background. The study was conducted based on data from the Russian Registry of patients with mucopolysaccharidosis (MPS) type II. There are no similar studies based on analysis of data from the national MPS registry in Russian Federation. Objective. The aim of the study is to conduct comprehensive analysis of MPS type II epidemiology and phenotypic features in Russian patients using data from the national registry, as well as to compare the obtained results with corresponding data from international registries. Methods. This retrospective, cross-sectional, observational study included data from 177 patients with confirmed diagnosis of MPS type II. Data on medical history, clinical, laboratory, and instrumental examination results, as well as data on enzyme replacement therapy (ERT) over the period from 2008 to March 2026 was analyzed. Results. The prevalence of MPS type II in Russian Federation was 0.1 per 100,000 population, and 0.54 per 100,000 live births (approximately 1 in 185,000 live births). The geographical distribution of patients was uneven. The median age of first symptoms was 1.0 (0; 2.0) years, the range — from the first months of life to 23 years, and the median age of established diagnosis was 3.0 (2.0; 6.0) years, the range — from 0.1 to 38.9 years. The major symptoms of MPS type II in children at the time of diagnosis included musculoskeletal disorders (99.1%), Hurler phenotype 96.4%, short neck was detected in 88.8%, hepatomegaly (based on physical examination findings) in 91.9% of patients, according to abdominal ultrasound data in 87.7% patients, umbilical and inguinal hernias in 82.1% of patients, cardiovascular damage — in 80.3%, chest deformity — 80.3%, contractures of the hand joints (74.5%), and ENT manifestations (62.4%). 151 (85.3%) patients were alive at the time of data collection. ERT was administered to 140 out of 160 (87.5%) patients with MPS type II. Frequent variants in the IDS gene typical for the Russian population were revealed: recombination IDS/ps IDS2 ex3/int7, variants p.Gly374=, p.Arg468Gln, p.Ala85Thr, p.Pro86Leu and p.Arg443Ter. Conclusion. The prevalence of MPS type II in Russian Federation is comparable to data from international registries. The registry-based approach enables dynamic analysis of disease clinical signs, treatment efficacy evaluation, and planning of healthcare resources. Further expansion of clinical part of the registry, regular data updates, and integration with international registry platforms are crucial for in-depth research and for obtaining more comprehensive data on patients with orphan diseases.
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Table 1. Prevalence of mucopolysaccharidosis type II in Russian Federation by federal districts [6]
	Federal District (FD)
	Number of patients with MPS type II (alive at the time of study)
	Number of residents in FD
	Prevalence of MPS type II in FD per 100 thousand population

	Central
	31
	40 334 532
	0,08

	Southern
	15
	16 746 442
	0,09

	Northwestern
	14
	13 917 197
	0,10

	Privolzhsky
	38
	28 943 264
	0,13

	Far Eastern
	8
	7 975 762
	0,10

	North Caucasian
	10
	10 171 434
	0,10

	Ural
	7
	12 300 793
	0,06

	Siberian
	28
	16 792 699
	0,17


Note. MPS (МПС) — mucopolysaccharidosis.
Fig. 1. Distribution of patients with MPS type II across the federal districts of Russian Federation
Note. NWFD — Northwestern Federal District; CFD — Central Federal District; VFD — Volga Federal District; SFD — Southern Federal District; NCFD — North Caucasus Federal District; SibFD — Siberian Federal District; FEFD — Far Eastern Federal District

Table 2. Prevalence of MPS type II in the regions of Russian Federation [6]

	Region name
	Number of patients alive*
	Number of residents in region
	Prevalence of MPS per 100,000 population
	Color on the map

	Republic of Adygea
	1
	496 934
	0,20
	

	Altai Territory
	8
	2 163 693
	0,40
	

	Amur region
	1
	766 912
	0,10
	

	Astrakhan region
	2
	960142
	0,21
	

	Republic of Bashkortostan
	3
	4 091 423
	0,07
	

	Vladimir region
	1
	1 348 134
	0,07
	

	Voronezh region
	3
	2 308 792
	0,13
	

	Republic of Dagestan
	3
	3 182 054
	0,09
	

	Donetsk People's Republic ⃰ ⃰
	1
	2576738
	0,04
	

	Republic of Ingushetia
	1
	509541
	1,96
	

	Irkutsk region
	5
	2 370 102
	0,21
	

	Kabardino-Balkar Republic
	1
	904 200
	0,10
	

	Kaluga region
	1
	1 069 904
	0,09
	

	Republic of Kareliya
	1
	533121
	0,19
	

	Kemerovo region
	1
	2 600 923
	0,04
	

	Kirov region
	4
	1 153 680
	0,30
	

	Krasnodar Territory
	2
	5 838 273
	0,03
	

	Krasnoyarsk Territory
	1
	2867233
	0,03
	

	Republic of Crimea
	6
	1 934 630
	0,31
	

	Kurgan region
	1
	776 661
	0,10
	

	Kursk region
	3
	1 082 458
	0,30
	

	Leningrad region
	4
	2 000 997
	0,20
	

	Lipetsk region
	1
	1 143 224
	0,09
	

	Magadan region
	1
	136 085
	0,70
	

	Republic of Mari El
	1
	677 097
	0,10
	

	Republic of Mordovia
	1
	783 552
	0,1
	

	Moscow
	9
	13 010 112
	0,07
	

	Moscow region
	9
	8 524 665
	0,11
	

	Murmansk region
	1
	667 744
	0,10
	

	Nizhny Novgorod region
	7
	3 119 115
	0,2
	

	Novosibirsk region
	7
	2 797 176
	0,25
	

	Omsk region
	2
	1858798
	0,05
	

	Orenburg region
	2
	1 862 767
	0,11
	

	Oryol region
	1
	713 374
	0,10
	

	Penza region
	3
	1 266 348
	0,20
	

	Perm Territory
	2
	2 532 405
	0,08
	

	Primorsky Krai
	2
	1 845 165
	0,10
	

	Rostov region
	3
	4 200 729
	0,07
	

	Samara region
	2
	3 172 925
	0,06
	

	St. Petersburg
	8
	5 601 911
	0,14
	

	Saratov region
	1
	2 442 575
	0,04
	

	Republic of Sakha (Yakutiya)
	1
	981987
	0,10
	

	Sverdlovsk region
	3
	4 268 998
	0,07
	

	Stavropol Territory
	5
	2 907 593
	0,17
	

	Tambov region
	1
	982 991
	0,10
	

	Republic of Tatarstan
	5
	4 004 809
	0,12
	

	Tver region
	1
	1 230 171
	0,08
	

	Tomsk region
	1
	1 062 666
	0,09
	

	Tula region
	1
	1501214
	0,07
	

	Republic of Tuva
	1
	336 651
	0,30
	

	Tyumen region
	1
	3 823 910
	0,03
	

	Udmurt Republic
	1
	1 452 914
	0,07
	

	Ulyanovsk region
	1
	1 196 745
	0,08
	

	Khabarovsk Territory
	3
	1 292 944
	0,23
	

	Republic of Khakassia
	2
	534 795
	0,40
	

	Chelyabinsk region
	2
	3 431 224
	0,06
	

	Chuvash Republic
	5
	1 186 909
	0,40
	

	Total number
	151
	147182123
	0,10
	


Note. <*> — at the time of the study; <**> — population of the Donetsk People's Republic on 01.06.2022, source: website of the Ministry of Foreign Affairs of Russian Federation (https://www.mid.ru) [7]. The rectangle color in the right column corresponds to the number of patients in the study region.
Fig. 2. Distribution of patients with MPS type II across the regions of Russian Federation on the map

Note. Color coding is presented in Table 2. [image: image1] — regions with no registered patients with MPS type II.
Table 3. Demographic and clinical characteristics of patients with MPS type II (as of March 2025)
	Indicator
	n (number of patients with available data)
	Result

	Gender, male, n (%)
	177
	176 (99,4)

	Gender, female
	177
	1 (0,6)

	Age at data cut-off, years


	Me (Q1; Q3)
	151
	15,6 (9,9; 21,6)

	
	minimum-maximum value
	
	1,7–51,9

	Age of first symptoms, years


	Me (Q1; Q3)
	152
	1,0 (0; 2,0)

	
	minimum-maximum value
	
	0–23

	Age of diagnosis verification, years
	Me (Q1; Q3)
	169
	3,0 (2,0; 6,0)

	
	minimum-maximum value
	
	0,1–38,9

	Age at disability status Me (minimum-maximum value), years
	99
	4,4 (0,59–42,8)

	Presence of disability, n (%)
	177
	110 (62,1)

	Molecular genetic testing, n (%)
	177
	158 (89,3)

	Received ERT, n (%)
	160
	140 (87,5)

	Did not receive ERT, n (%)
	160
	20 (12,5)

	Age of death, years
	Me (Q1; Q3)
	20
	16,5 (12,8; 21,0)

	
	minimum-maximum value
	
	9,0–43,0


Note. ERT (ФЗТ) — enzyme replacement therapy.
Table 4. Characteristics of major clinical manifestations of MPS type II
	Indicator
	Result, n (%)

	Macrocrania
	98/151 (59,9)

	Hurler-like phenotype
	159/165 (96,4)

	Coarse facial features
	116/158 (73,4)

	Hypertelorism
	59/158 (37,3)

	Prominent frontal bosses
	75/158 (47,5)

	Thick eyebrows
	78/158 (49,4)

	Depressed nasal bridge
	79/158 (50,3)

	Prominent frontal eminences
	76/158 (48,4)

	Hypertrichosis
	59/158 (37,3)

	Thick, coarse hair
	91/158 (57,6)

	Short neck
	143/161 (88,8)

	Chest deformity
	118/147 (80,3)

	Multiple dysostosis
	63/78 (80,8)

	Abnormal tooth shape and size
	21/158 (13,3)

	Spinal deformities
	81/111 (73,0)

	Hepatosplenomegaly
	148/161 (91,9)

	Hernias
	128/156 (82,1)

	Cardiac involvement
	118/147 (80,3)


Table 5. ENT manifestations in patients with MPS type II
	Indicator
	Number of cases, n*
	Result
(n, %)

	ENT symptoms
	112
	99 (88,4)

	Adenoid hypertrophy

• Grade I, %

• Grade II, %

• Grade III, %
	43
	38 (88,4)

26 (60,6)

10 (23,3)

7 (16,3)

	Hypertrophy of palatine tonsils
	32
	22 (68,8)

	Recurrent upper respiratory tract infections
	158
	50 (31,6)

	Sleep apnea
	92
	24 26,1)

	Hearing loss
• Grade I, %

• Grade II, %

• Grade III, %
• Grade IV, %
	146

30

30

30

30
	99 (67,8)

9 (30,0)

8 (26,7)

12 (40,0)

1 (3,3)

	Conductive hearing loss
	38
	11 (28,9)

	Any respiratory symptoms
	156
	65 (41,7)

	Symptoms of upper airway obstruction
	104
	37 (35,6)

	Noisy breathing
	134
	65 (48,5)

	Tracheostomy
	156
	5 (3,2)


Note. <*> — number of patients with available data.
Fig. 3. Frequency of cardiovascular manifestations in patients with MPS type II
Fig. 4. Characteristics of joint manifestations in patients with MPS type II
RESEARCH LIMITATIONS
The research limitations are related to its retrospective nature. The analysis was based on available data entered by specialists at different time points, which may have affected data completeness and accuracy. The presence of partially missing or incomplete data reduces the precision of the obtained estimates and limits the interpretability of certain parameters.

Table 6. Comparative characteristics of MPS type II frequency in Russia and worldwide

	Country
	Period of selective screening, 
years
	Number of identified patients with

MPS
	Frequency of MPS*
	Number of identified patients with

MPS type II
	Frequency of MPS

type II*

	Japan [8]
	18
	331
	1,53
	176
	0,84

	Switzerland [8]
	34
	51
	1,56
	12
	0,46

	South Korea [9]
	19
	147
	1,35
	80
	0,74

	China [10]
	6
	188
	н/д
	89
	н/д

	Saudi Arabia [11]
	26
	28
	н/д
	0
	н/д

	USA [12]
	10
	н/д
	1,2
	н/д
	0,29

	Czech Republic [13]
	34
	119
	3,72
	н/д
	0,43

	Poland [14]
	40
	392
	1,81
	99
	0,46

	Germany [15]
	16
	474
	3,51
	н/д
	0,64

	Russian Federation
	17
	470
	1,83
	177
	0,54


Notw. <*> — calculated per 100,000 live births; n/a — no data available. MPS (МПС) — mucopolysaccharidosis.
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