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1. Introduction

Rare diseases, or orphan diseases, are a broad 
category of illnesses with a very low prevalence (1). 
There are an estimated 6,000–7,000 rare diseases 
affecting approximately 300 million individuals, with 
approximately 80% being genetic in origin, and 50–75% 
being pediatric onset, 30% of whom have a lifespan of no 
more than 5 years (2). The global prevalence is estimated 
to be between 3.5% and 5.9%, impacting 263–446 
million people (3). Due to variations in medical status, 
social security, and economic conditions, there is no 
unified global definition — prevalence thresholds range 
from 5 to 76 cases/100,000 people across regions, with 
a global average of 40 cases/100,000, and definitions by 
the World Health Organization (WHO), the European 
Union (EU), and the United States (US) differing 
accordingly, but not exceeding (4-8). Globally, 90% of 
rare diseases lack effective treatments, leading to delayed 
diagnosis, high misdiagnosis rates, and heavy burdens on 

patients and society, especially in developing countries 
(9,10). Despite variations in incidence rates across 
different countries and regions, rare diseases globally 
demonstrate an overall upward trend year by year, posing 
a serious threat to public health worldwide.
	 China is one of the most populous countries in the 
world, with a population of approximately 1.4 billion. 
There are about 20 million rare disease patients, with 
over 200,000 new patients diagnosed annually (11). A 
survey conducted in 93 hospitals across seven provinces 
revealed that a total of 405,589 patients with 952 types 
of rare diseases were registered as inpatients, among 
which at least half were congenital diseases (12). Over 
the past few years, the Chinese Government has paid 
greater attention to rare diseases and it has incorporated 
rare diseases in national health strategy and planning 
(13-15). It released the first (2018) and second (2023) 
national rare disease lists covering 121 and 87 diseases 
respectively, which established a national diagnosis and 
treatment network (expanded to 394 member hospitals 
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SUMMARY: Rare diseases, characterized by low prevalence and high heterogeneity, impose a significant burden 
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top 3 diseases were POEMS syndrome (11.23%), optical neuromyelitis (10.22%), and Castleman disease (7.46%). 
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costs (ranged from 12.97% to 46.22%). The 10 highest readmission rates ranged from 42.86% to 95.90%. The rare 
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and prevention of rare diseases in Gansu Province and even the northwest region of China.
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by February 2024), built the National Rare Diseases 
Registry System (NRDRS), and set up quality control 
centers and multidisciplinary expert teams (16-20). 
These measures are aimed at accelerating scientific and 
standardized development of rare diseases diagnosis and 
treatment, continuously improving public awareness, 
and exploring Chinese solutions for the overall goal of 
early detection, early diagnosis, treatment, management, 
medicine, and affordability of rare diseases.
	 Despite these efforts, significant challenges persist. 
"Poor drug accessibility" and "heavy economic burden" 
remain critical issues, particularly for rural patients 
(21,22). Diagnosis is extremely difficult due to the 
multidisciplinary nature of rare diseases: Some patients 
have to consult with 5 to 10 doctors, and it may take up 
to 30 years to receive an accurate diagnosis. Furthermore, 
many doctors have limited knowledge about rare 
diseases, leading to frequent misdiagnoses and missed 
diagnoses. Currently, approximately 44% of rare diseases 
in China are misdiagnosed, and 75% of rare diseases 
are treated in a non-standardized manner. According 
to findings of the "2020 Comprehensive Social Survey 
on Rare Diseases in China" conducted by the China 
Alliance for Rare Disorders, among the over 20,000 
patients surveyed, 15.5% required 1 to 4 years to receive 
a correct diagnosis, while 5% needed between 5 and 20 
years. The average time to diagnosis varied from 4 to 
26 years. Moreover, 42% of patients had experienced 
misdiagnosis. This data objectively highlights significant 
challenges faced in diagnosis and treatment of rare 
diseases in China (23).
	 Due to the extremely low incidence of such diseases, 
the morbidity and prevalence of the population are 
difficult to estimate worldwide, leading to the real 
assessment of the status of disease diagnosis and 
treatment is difficult. Current epidemiological data on 
rare diseases in China are remarkably limited. China's 
Rare Disease Diagnosis and Treatment Guide, and 
data on the incidence/prevalence of 76 rare diseases 
(62.81%) were available for 121 rare diseases in China 
(12). This data scarcity is particularly acute in the less 
developed regions of Western China. Although rare 
disease researches have received increasing attention in 
China over the last few years, epidemiological and health 
economic studies remain exceptionally scarce in the 
underdeveloped regions of western China. Specifically, 
researches focusing on clinical profiles, inpatient burden, 
and healthcare utilization patterns of rare disease patients 
in Western Chinese hospitals are virtually absent. A 
regional distribution analysis of rare disease research in 
China revealed that the western region (12 provinces) 
contributed only 12.3% of the national research output, 
significantly lower than eastern (65.7%) and central 
(22.0%) regions (24). It even affects implementation 
of medical insurance policies and adjustment of drug 
catalogs for disease relief. Although countries around 
the world have explored establishment of rare disease 

registration systems and carried out related cohort 
studies, existing studies mainly focus on individual 
characteristics of rare diseases and drug use for rare 
diseases. In recent years, there have also been studies on 
the social psychological status of rare disease patients, 
but few studies on distribution characteristics of rare 
disease patients in hospitals, and there is a lack of reliable 
data support.
	 This study focuses on characteristics of inpatients 
with rare diseases in a tertiary hospital of a provincial 
capital in western China. As well as focus on analyzing 
the age and gender distribution of various diseases, 
epidemiological characteristics of the top fifteen disease 
types, and composition of hospitalization costs and 
readmission rates, etc. The objective of our study is to 
understand the current state of diagnosis and treatment 
for rare diseases in western China, thereby providing 
a scientific foundation for the prevention and control 
of rare diseases, the enhancement of diagnostic and 
treatment capabilities, and related policy research.

2. Materials and Methods

2.1. Data source

The Hospi ta l  Informat ion System (HIS)  i s  a 
computerized information system that integrates multiple 
functions, aiming to improve internal workflows and 
management efficiency in hospitals through information 
technology. The HIS system typically covers common 
modules of daily hospital operations such as outpatient 
management, inpatient management, pharmacy 
management, and others. All data in this study were 
extracted from the Patient Discharge Summary in the 
electronic medical record system of Gansu Provincial 
People's Hospital. The Patient Discharge Summary is a 
summary of the information generated during a patient's 
hospital stay, including diagnosis, surgery, procedures, 
blood transfusions, treatment outcomes, total hospital 
charges, fee categories, and payment methods.
	 China's first rare diseases list (121 diseases) was 
released on May 22, 2018 (16), followed by the second 
list (86 diseases) formulated according to the "Working 
Procedures for Drafting the List of Rare Diseases" and 
announced on September 18, 2023 (17). In order to gain 
a deeper understanding of the epidemiology, clinical 
diagnosis, and medical insurance status of rare diseases 
in China, National Health Commission of the People's 
Republic of China launched the registration and reporting 
system for case diagnosis and treatment information 
in 2019, and retrospectively reported cases diagnosed 
between January 1, 2015 and October 31, 2019 (25,26).
	 Therefore, we included hospitalization cases with 
discharge dates between January 2015 and December 
2023. Using the tenth revision of the International 
Statistical Classification of Diseases and Related Health 
Problems (ICD-10) for the 207 diseases listed in the 
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hospitalizations (including initial admissions) for the 
corresponding rare disease during the study period.
	 Data organization and cleaning were performed 
in Microsoft Excel 2019. Statistical analysis was 
conducted using IBM SPSS Statistics v23 software 
(IBM Corporation, USA). Graphs were performed using 
GraphPad Prism (version 9.0.0). Continuous variables 
conforming to a normal distribution were described by 
the mean ± standard deviation (X ± SD), while those 
with a non-normal distribution were presented as median 
(P25–P75). Categorical variables were described as 
frequency and proportion. Student's t-test or Mann–
Whitney U test was employed to compare continuous 
variables (for normally and non-normally distributed 
data, respectively), and Chi-square test or Fisher's exact 
test was used for categorical variables. Bonferroni 
correction for multiple comparisons was applied. P < 0.05 
was considered statistically significant.

3. Results

3.1. Demographic and clinical characteristics

By matching ICD-10 of the rare disease catalog, a total 
of 1086 hospitalized cases were finally included, of 
which 550 were males (50.64%) and 536 were females 
(49.36%), with a male-to-female ratio of 1.03:1. The 
age distribution ranged from 0 to 89 years old, with an 
average age of 46.89 ± 18.99 years old, including 46.57 
± 20.69 years old for males and 47.22 ± 17.09 years 
old for females. There was no significant difference in 
the mean age between males and females (t = 0.570, 
p = 0.571). These cases were mainly admitted and 
treated through the following three routes: outpatient 
admission in 925 cases (85.17%), emergency admission 
in 149 cases (13.72%), and transfer to other medical 
institutions in 12 cases (1.10%). The median length of 
stay for all patients was 7 days (4–11 days). From the 
type of medical insurance payment, there were 651 cases 
(59.94%) of self-funded medical insurance, 223 cases 
(20.53%) of basic medical insurance for urban and rural 
residents, 188 cases (17.31%) of commercial insurance, 
and 24 cases (2.22%) of provincial and municipal 
employee medical insurance. From the perspective of 
time distribution, the number of cases increased year by 
year from 2015 to 2020, decreased slightly from 2021 to 
2022 and showed a significant rebound in 2023. Table 1 
showed a full demographic description of the dataset.

3.2. The disease classification of cases

According to the ICD-10, 11 of 21 disease system 
classifications were involved in the study, covering 96 
diseases, accounting for 46.38% (96/207) of the total 
number of diseases in China's rare disease catalog. The 
distribution of 1,086 cases according to the disease 
classification system is shown in Table 2. The distribution 

first and second batches of the national rare disease 
directories as matching criteria, we mapped the discharge 
diagnosis codes. Ultimately, 1,086 cases were included 
in this study and involved 11 categories of disease 
classification out of 22 disease classifications according 
to the 10th Revision of the International Classification of 
Diseases and Related Health Statistics, coded as shown 
in Additional file 1 (https://www.irdrjournal.com/action/
getSupplementalData.php?ID=273).
	 This study received an ethics exemption from 
the Ethics Committee of Gansu Provincial Hospital. 
All patient identifiers were rigorously removed or 
anonymized during data extraction and processing prior 
to analysis.

2.2. Study variables

We extracted information from the Patient Discharge 
Summary. The information included the basic 
information of patients (hospitalization number, gender, 
age), diagnosis and treatment information (admission 
route, medical insurance payment type, major diagnosis 
name and code. Other diagnosis names and codes, length 
of stay, and cost information (total hospitalization cost, 
drug cost, nursing cost, diagnosis fee, medical service 
fee, etc.). We double-checked questionable information 
and incomplete data to ensure that case information is 
accurate. Medical records were excluded if any of the 
following conditions applied: i) length of stay (LOS) 
was zero, which was excluded to ensure analytical 
consistency, as they represent non-actionable admissions 
or data anomalies inconsistent with sustained inpatient 
care; ii) some key variables were missing or unclear, 
including age, sex, and primary diagnosis; iii) other cases 
with obvious logical errors and unmatched information. 
All research information was managed and analyzed 
by designated personnel to ensure patient information 
security.

2.3. Statistical analysis

Patients' age at admission was used for analysis of age 
distribution. The age group included 0–14 years, 15–44 
years, 45–59 years, and 60~ years. The number of these 
four age groups were calculated.
	 Readmission rate is defined as the proportion of 
patients readmitted for the same or related condition 
within a specified time window (e.g., 30 days, 90 days, 
or 1 year) relative to the total discharged population. 
In this study, given the low prevalence of rare disease 
patients, the time window is defined as any period 
within the study duration. Specifically: i) Numerator: 
The total number of repeat hospitalizations for each 
rare disease during the study period. For a given patient 
with ≥ 2 hospitalizations, each admission after the first 
is counted as a readmission (e.g., 3 hospitalizations = 
2 readmissions). ii) Denominator: The total number of 
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of rare cases in each disease system is uneven, in order 
from the highest to the lowest proportion of covered 
cases: diseases of the nervous system (39.69%), diseases 
of the blood and blood-forming organs and certain 
disorders involving the immune mechanism (18.32%), 
diseases of the musculoskeletal system and connective 
tissue (10.50%), Neoplasms (8.56%), endocrine, 
nutritional and metabolic diseases (6.63%), eye and 
adnexa diseases (4.24%), circulatory system diseases 

(3.96%), respiratory system diseases (3.87%), congenital 
malformations, deformations, and chromosomal 
abnormalities (3.78%), skin and subcutaneous tissue 
diseases (0.37%), digestive system diseases (0.09%). 
Among them, the top three disease categories covering 
the number of disease types are neurological diseases 
(27 diseases), endocrine, nutritional, and metabolic 
diseases (17 diseases), and congenital malformations, 
deformations and chromosomal abnormalities (12 
diseases). The Chi-square test was used to analyze the 
differential distribution of male and female patients in 
each disease system, and the results showed that the 
distribution was statistically different (χ2 = 31.688, p < 
0.01).
	 Based on age group categorization, the study cases 
were stratified by admission year and accumulated 
according to disease classification. The results showed 
that there were differences in distribution of disease 
types of the cases in each age group. Distribution of 
cases across the four age groups is as follows: 0–14 
years old (77/1086), 15–44 years old (340/1086), 45–59 
years old (475/1086), 60~ years old (194/1086). In the 
< 15 years old age group, the top three were nervous 
system diseases (46.75%), blood and hematopoietic 
organ diseases and some diseases of immune mechanism 
(23.38%), endocrine, nutritional and metabolic diseases 
(6.49%). The top three diseases in the age group of 15–44 
years old were nervous system diseases (34.41%), blood 
and hematopoietic organ diseases and some diseases of 
immune mechanism (18.53%), malignant tumor/benign 
tumor/benign and malignant tumor (17.94%). The top 
three diseases in the 45–59 age group were nervous 
system diseases (42.95%), blood and hematopoietic 
organ diseases and some diseases of immune mechanism 
(22.32%), musculoskeletal system and connective tissue 
diseases (13.26%). Diseases of the nervous system 
(38.14%), musculoskeletal system and connective tissue 
(18.56%), and respiratory system (9.79%) accounted 
for the top three diseases in the age group 60 and above. 

Table 1. Demographic and clinical characteristics 
of hospitalized cases with rare diseases according to 
subgroups

Variable

Gender
     Male
     Female
Age
     0–14
     15–44
     45–59
     60~
Admission route
     Outpatient referral
     Emergency
     Referral
Payment type
     Self-funded healthcare
     Urban and Rural Resident Basic Medical
     Insurance
     Commercial insurance
     Provincial and Municipal Employee Medical
     Insurance
Year
     2015
     2016
     2017
     2018
     2019
     2020
     2021
     2022
     2023

%

50.64
49.36

  7.09
31.31
43.74
17.86

85.17
13.72
  1.10

59.94
20.53

17.31
  2.22

  2.85
  3.96
  6.35
  8.29
10.41
15.56
15.38
12.52
24.68

No.

550
536

  77
340
475
194

925
149
  12

651
223

188
  24

  31
  43
  69
  90
113
169
167
136
268

Table 2. Distribution of 1,086 hospitalized cases according to the disease classification system

ICD-10 Code

G00-G99
D50-D89

M00-M99
C00-D48
E00-E90
H00-H59
I00-I99
J00-J99
Q00-Q99

L00-L99
K00-K93

Disease Classification

Diseases of the nervous system
Diseases of the blood and rming organs and certain
disorders involving the immune mechanism
Diseases of the musculoskeletal system and connective tissue
Neoplasms
Endocrine,nutritional and metabolic diseases
Diseases of the eye and adnexa
Diseases of the circulatory system
Diseases of the respiratory system
Congenital malformations, deformations and chromosomal 
abnormalities
Diseases of the skin and subcutaneous tissue
Diseases of the digestive system

Diseases 
No.

27
  9

  7
  4
17
  1
  4
  2
12

  2
  1

Cases 
No.

431
199

114
  93
  72
  46
  43
  42
  41

    4
    1

%

  39.68
  18.32

  10.50
    8.56
    6.63
    4.24
    3.96
    3.87
    3.78

    0.37
    0.09

Male

217
  73

  64
  51
  50
  23
  21
  23
  25

    2
    1

Female

214
126

  50
  42
  22
  23
  22
  19
  16

    2
    0

Gender 
Ratio

1.01
0.58

1.28
1.21
2.27
1.00
0.95
1.21
1.56

1.00
/

χ2=31.688 p < 0.01
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It can be seen that neurological diseases are the main 
types of rare diseases in all age groups, but with age, 
musculoskeletal system and connective tissue diseases 
and respiratory diseases gradually become the main types 
of diseases. The results are shown in Figure 1.

3.3. Analysis of the top fifteen disease categories

The study cases were further analyzed according 
to the types of discharge diagnoses. The top fifteen 
disease categories are polyneuropathy, organomegaly, 
endocrinopathy, monoclonal plasma cell disorder, 
skin changes (POEMS) syndrome (11.23%), optic 
neuromyelitis (10.22%), Castleman disease (7.46%), 
multiple system atrophy (7.09%), amyotrophic lateral 
sclerosis (6.54%), antineutrophil cytoplasmic antibody 
(ANCA)-associated vasculitis (4.24%), retinitis 
pigmentosa (4.24%), progressive muscular dystrophy 
(4.05%), systemic sclerosis (3.50%), hemophilia (3.41%), 
multiple sclerosis (3.31%), idiopathic pulmonary fibrosis 
(2.67%), idiopathic pulmonary arterial hypertension 
(2.30%), autoimmune encephalitis (1.75%), and Marfan 

syndrome (1.66%). With the exception of POEMS 
syndrome, optical neuromyelitis, systemic sclerosis, 
multiple sclerosis, and idiopathic pulmonary arterial 
hypertension, where the proportion of female patients 
exceeds that of males, the remaining ten disease 
categories show a higher proportion of male patients 
compared to females. The results are shown in Figure 2 
and Figure 3.
	 An analysis was conducted on the age distribution 
of patients with the top fifteen disease categories, which 
are presented in Figure 4. The results showed that these 
patients account for 73.66% of all cases. Among them, 
all fifteen disease categories have patients within the 
45–59 age group. Eight disease categories have patients 
under 15 years old, fourteen disease categories have 
patients within the 15–44 age group, and twelve disease 
categories have patients aged 60 or above. Specifically, 
progressive muscular dystrophy (61.36%) and 
hemophilia (35.14%) primarily affect individuals under 
15 years old; Castleman disease (72.84%) and Marfan 
syndrome (72.22%) mainly occur in the 15–44 age 
group; ANCA-associated vasculitis (54.35%), idiopathic 
pulmonary fibrosis (65.52%), and idiopathic pulmonary 
arterial hypertension (48.00%) predominantly affect 
individuals aged 60 or above. For the remaining diseases, 
the highest proportion of cases is found in the 45–59 age 
group.
	 The results of the analysis on the composition of 
hospitalization costs for patients within the top fifteen 
disease categories are presented in Table 3. The findings 
revealed that for the majority of these conditions, 
hospitalization costs were predominantly composed 
of diagnostic and medication costs, with diagnostic 
costs accounting for between 6.41% and 49.75%, and 
medication costs ranging from 12.97% to 46.22%. 
Furthermore, for retinitis pigmentosa and Marfan 
syndrome, surgical costs represented the second largest 
component of the cost structure, accounting for 14.41% 
and 8.61%, respectively. For rare diseases involving 
neurological disorders, such as multiple system atrophy, Figure 1. The distribution of cases across the four age groups.

Figure 2. The proportion of the top fifteen diseases categories.
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autoimmune encephalitis, amyotrophic lateral sclerosis 
(ALS), and multiple sclerosis, rehabilitation treatment 
costs were relatively higher, at 2.23%, 1.63%, 1.12%, 
and 1.02%, respectively. About total hospitalization 
costs, the mean hospitalization costs for the top fifteen 
disease syndromes had the highest mean hospitalization 
cost at $11,559.06 ± 13,834.57, with a median cost of 
$3,595.89; Autoimmune encephalitis followed, with 
a mean hospitalization cost of $5,347.21 ± 7,175.00 
and a median cost of $2,716.60; the lowest mean 
hospitalization cost was observed for Castleman's 
disease, at $863.15 ± 1,914.45, with a median cost of 
$373.42.

3.4. Readmission rate

Among the 96 disease categories involved in this 
study, 29 exhibited instances of readmission. The 10 
diseases with the highest readmission rates, listed in 
descending order, were McCune-Albright syndrome, 
POEMS syndrome, Castleman disease, Langerhans cell 
histiocytosis, albinism, pulmonary alveolar proteinosis, 
ANCA-associated vasculitis, paroxysmal nocturnal 
hemoglobinuria, optical neuromyelitis, and Fanconi 
anemia. The readmission rate ranged from 95.90% to 
42.86%, which is presented in Table 4.

4. Discussion

Gansu Provincial People's Hospital, a prominent tertiary 
A comprehensive hospital in northwest China, boasts a 
high patient volume, diverse patient demographics, and 
a broad spectrum of disease entities, with a significant 
proportion of complex and critically ill cases. The 
hospital's clinicians possess extensive and profound 
expertise in diagnosing and treating rare diseases, 
rendering the cases studied highly representative. 
This is also the first study conducted in Gansu on 
the characteristics of hospitalized patients with rare 
diseases, laying the foundation for research on rare 
diseases in northwest China and filling a gap in this 
field (by comprehensive literature search to confirm the 

novelty of our study). The results of our investigation 
indicated substantial heterogeneity in both composition 
of different rare diseases and demographic distribution 
of their affected populations. Consequently, our findings 
underscore the critical need for advancing precision of 
diagnosis and treatment across a wide range of medical 
specialties.
	 Our study found that neurological diseases emerged 
as the most common category (39.69% of cases), 
diseases of the blood and blood-forming organs, certain 
diseases involving immune mechanisms (18.32% of 
cases), and diseases of the musculoskeletal system and 
connective tissue (10.50% of cases). This is consistent 
with the characteristics of rare diseases, which are mostly 
genetic and affect multiple organs and systems, resulting 
in poor patient outcomes and long rehabilitation periods. 
In China, 106,746 hospitalizations for a rare disease were 
captured from 1 January 2014 to 31 December 2015, 
accounting for 0.69% of inpatients during the same 
period (27). The top 10 rare diseases with most cases on 
the TRDL 2017 were thalassemia, idiopathic pulmonary 
arterial hypertension, pulmonary Langerhans cell 

Figure 3. The gender distribution of cases in the top fifteen diseases categories.

Figure 4. The age distribution of cases in the top fifteen disease 
categories.
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histiocytosis, moyamoya disease, motor neuron disease, 
idiopathic pulmonary fibrosis, systemic sclerosis, 
hepatolenticular degeneration, coarctation of the aorta, 
and transposition of the great arteries (28). A study from 
a top-tier hospital in Shaanxi Province, which is located 
in the northwest region of China, found that patients with 
nervous system diseases, respiratory system diseases, 
and blood system diseases accounted for the highest 
proportions, at 74.12%, 7.39%, and 6.26% respectively 
(29). An analysis of characteristics of hospitalized 
rare disease cases in Zhejiang Province, located in 
the eastern region of China, found that diseases of the 
blood system, congenital malformations, and diseases 
of the nervous system ranked as the top three in terms 
of case numbers (30). In the southwestern region of 
China, the top three categories of rare disease inpatients 
were endocrine and metabolic diseases, neurological 
diseases, and hematological diseases (31). This may be 
related to regional differences, lifestyle habits, and the 
varying strengths in disease diagnosis and treatment 
among different hospitals. Studies have indicated that 
insufficient awareness of rare diseases among physicians 
is one of the contributing factors to delayed diagnosis 
and misdiagnosis of rare disease patients (32). Therefore, 
it is necessary to strengthen professional training for 
physicians in relevant specialties such as neurology, 
endocrinology, pediatrics, and hematology based on 
distribution of the rare disease spectrum in the region. 
Additionally, efforts should be made to establish expert 
teams for rare disease diagnosis and treatment, enhance 
research on clinical differential diagnosis and treatment, 
and optimize the multi-disciplinary diagnosis and 
treatment model for rare diseases, thereby improving 
diagnosis rate and treatment rate of rare diseases in the 
region.
	 Our study identified notable sex-based and age-
related disparities in classification of rare diseases. 
Female patients exhibited a higher prevalence of blood 
and rming organs and certain disorders involving the 
immune mechanism, while male patients were more 
frequently diagnosed with musculoskeletal system 
and connective tissue diseases, respiratory, congenital 
malformations, deformations and chromosomal 
abnormalities, and neoplasms. These differences are 
consistent with previous research, which suggests 
that sex hormones, immune system variations, and 
genetic susceptibility contribute to sex-specific disease 
manifestations (33,34).
	 The age of diagnosis differed markedly among 
distinct disease groups. Although a substantial proportion 
of rare disorders were identified during adult years (45–59 
years in our study), certain categories — particularly 
nervous system and congenital malformations, 
deformations and chromosomal abnormalities — 
showed a strong pediatric predominance. Distribution 
of the top fifteen diseases varies among different age 
groups. Neurological diseases are the predominant type 
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of rare diseases across all age groups. As age increases, 
musculoskeletal and connective tissue diseases, as 
well as respiratory system diseases, gradually become 
the main types of diseases. This trend is consistent 
with progression and changes in diseases that occur 
with aging. It indicates that patients with rare diseases 
mainly affect the working-age population of young and 
middle-aged individuals, imposing a heavy burden on 
individuals, families, and social development in Gansu 
Province. This finding is somewhat different from 
conclusions reported in previous literature, which state 
that "the occurrence of rare diseases is closely related 
to genetics", "about 80% of rare diseases are caused 
by genetic defects", and "50% to 70% of rare diseases 
manifest at birth or during childhood". This discrepancy 
may be due to the fact that the sentinel hospitals selected 
for our study were general hospitals, which tend to 
have fewer pediatric patients compared to specialized 
children's hospitals. Additionally, Gansu Province, 
located in a less developed area of western China, 
faces challenges with public and primary healthcare 
workers' early prevention and recognition capabilities 
of rare diseases, which are not as advanced as those in 
more developed eastern regions. Consequently, many 
rare diseases are not identified and managed promptly 
at onset, leading to underdiagnosis and misdiagnosis. 
Therefore, we recommend sustained public health 
education initiatives to disseminate knowledge on the 
three-tiered prevention strategy for rare diseases, thereby 
enhancing population awareness and health literacy. This 
approach fosters a compassionate and socially supportive 
environment for affected individuals.
	 The severity of a disease, its treatment methods, 
length of hospital stay, and medication costs are all 
to some degree determined by type of disease. From 
the perspective of the global situation, treatments 
for rare diseases encompass medications, dietary 
adjustments, surgery, or rehabilitation with medical 
devices. Among these, pharmacological treatment is 
currently the primary mode of clinical diagnosis and 
treatment (33). We found that in the top fifteen diseases, 
inpatient costs were predominantly comprised of 
diagnostic fees and medication expenses, with the latter 
accounting for up to 46.22% of total cost. This finding 

is consistent with the current global situation, where 
rare diseases are characterized by complex etiologies, 
challenging diagnostic processes, extended treatment and 
rehabilitation periods, and a substantial economic burden 
on patients. Moreover, the same disease can result in 
significant variations in inpatient costs due to differences 
in patient age, disease progression, treatment methods, 
type of medical payment, and degree of recovery. 
Consequently, the standard deviation of the average 
inpatient cost is relatively high. On the other hand, 
the level of healthcare institutions, medical insurance 
policies, regional economic conditions, and the allocation 
of medical resources are also key factors that influence 
inpatient costs for rare diseases. A 2019 study on the 
economic burden of rare diseases in the United States 
found that inpatient medical service fees and prescription 
medication costs were the largest components, 
accounting for 32% and 18% of direct medical costs, 
respectively (34). A study on the economic burden 
of Epidermolysis Bullosa in Spain found that direct 
non-medical costs represented the largest proportion, 
primarily consisting of informal care costs. Among 
healthcare expenses, the cost of specialist visit was most 
significant, accounting for 5.72% of total costs, followed 
by nursing care, which accounted for 2.37% of total costs 
(35). In Shaanxi, China, an analysis of the top five cost 
components for inpatient care of rare disease patients at a 
tertiary hospital revealed that medication costs (ranging 
from 24% to 54%) and diagnostic fees (ranging from 
18% to 44%) accounted for a significant proportion of 
total expenses (36). In Shanghai, China, the estimated 
annual average cost for inpatient care of 23 rare diseases 
is ¥9,846.77. Compared to the annual disposable income, 
the cost of inpatient treatment for rare diseases represents 
a significant proportion of annual disposable income 
for urban residents and nearly half of annual disposable 
income for rural residents (22). This also clearly indicates 
that medical expenses for rare diseases are heavy, 
especially for families from less developed rural areas.
	 While China’s medical security system for rare 
diseases has made notable progress — illustrated by 
137 drugs granted priority review in Q1 2022 and an 
expansion of insurance coverage — high treatment 
costs remain insufficiently addressed (37). Nevertheless, 

Table 4. Statistics on the top 10 diseases by readmission rate

Disease

POEMS syndrome
Castleman disease
Langerhans cell histiocytosis
McCune-Albright syndrome
Pulmonary alveolar proteinosis
ANCA-associated vasculitis
Albinism
Optical neuromyelitis
Paroxysmal nocturnal hemoglobinuria
Fanconi anemia

Readmissions No.

117
  72
  13
    3
    8
  29
    3
65
    6
    3

No.

122
  81
  16
    4
  13
  46
    5
111
  11
    7

Readmission rate (%)

95.90
88.89
81.25
75.00
61.54
63.04
60.00
58.56
54.55
42.86
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significant disparities persist when compared with the 
United States and European Union, particularly in drug 
development and approval timelines. Therefore, it is 
essential to increase focus on key population groups 
and specific disease types and to pay more attention to 
management of rare disease drugs and medical insurance 
policies. Establishing a multi-tiered medical security 
system and forming a co-payment mechanism involving 
multiple parties can effectively reduce hospitalization 
costs and alleviate the medical burden on patients. 
Additionally, less developed regions in the west of China 
should develop targeted medical insurance policies and 
drug management measures based on characteristics of 
rare diseases in their respective provinces. Meanwhile, 
efforts should be made to strengthen diagnosis and 
treatment training for primary care physicians at the 
grassroots level in the region and construction of an early 
referral network platform, so as to improve diagnosis rate 
and treatment rate of rare diseases.
	 As reported in our study, the number of hospital 
admissions was 169, 167, and 136 cases in 2020, 2021, 
and 2022, respectively, rising to 268 cases in 2023. 
This trend likely reflects delays in seeking or accessing 
healthcare services attributable to the COVID-19 
pandemic. It is crucial to acknowledge potential impact 
of the pandemic on patterns of hospital admissions and 
disease reporting observed in our data. During peak 
periods of infection surges and associated public health 
restrictions, access to non-urgent and elective healthcare 
services was significantly reduced in many regions (38-
40). Rare disease patients were further marginalised, 
particularly in access to regular health care, treatment 
(41). Consequently, trends observed in our data, 
particularly concerning admission cases or distribution 
of specific rare diseases diagnosed during 2020–2022, 
should be interpreted with caution, recognizing the 
exceptional circumstances that may have led to artificial 
depression or distortion of these metrics compared to pre 
or post-pandemic years.
	 This study had certain limitations. While the research, 
grounded in data from inpatients with rare diseases at 
a hospital in Gansu Province, offers valuable insights 
into the epidemiological features of a substantial portion 
of rare diseases within the province, it is inevitable that 
cases of rare diseases may be underreported, potentially 
leading to an underestimation of their true incidence. 
Firstly, this study only included information on inpatients 
with rare diseases, excluding outpatient records, which 
represent a significant proportion of the rare disease 
patient population. Secondly, diagnostic information 
utilized in this study was sourced exclusively from 
Patient Discharge Summary records. The accuracy of 
clinical diagnoses rendered by physicians and precise 
classification of ICD codes by medical record coders 
are pivotal in determining authenticity of rare disease 
case counts. Lastly, owing to inherent constraints of the 
study, we have only included Gansu Provincial People's 

Hospital as the sole medical institution, and were unable 
to obtain diagnosis and treatment data of rare diseases 
from all tertiary hospitals in the province. Consequently, 
it may inevitably exhibit a degree of selection bias and 
statistical bias. Despite these limitations, our findings 
contribute significantly to filling a data gap of rare 
diseases in Gansu Province. It provides important 
reference value for guiding medical institutions and 
health administrative departments in improving clinical 
competencies in diagnosing and treating, as well as 
optimizing and adjusting medical security policies for 
rare diseases.

5. Conclusion

Rare diseases are not only a public health problem, but 
also a social problem. Although national attention to 
rare disease communities has increased in recent years, 
accompanied by improved public awareness and deeper 
research in the field, uneven distribution of prevention 
and control efforts for rare diseases remains prevalent. 
This study focuses on the distribution characteristics of 
rare disease inpatients in a hospital located in western 
China. The  demographic distribution characteristics of 
inpatients from 2015 to 2023, the classification of disease 
systems, the distribution of the top fifteen diseases, 
and the medical cost burden during hospitalization 
are described comprehensively. Our study provides 
important and foundational data support for development 
and improvement of rare disease prevention policies and 
medical services.
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