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Although national plans or strategies for rare diseases (RDs) have been implemented in
many jurisdictions research show that one of the main barriers RD patients face during
medical encounter is medical professionals’ low level of knowledge and experience
on the diagnosis, treatment and rehabilitation of RD patients. Consequently, there is
a need to increase the standards of medical education in the field of RDs and to
revise the undergraduate and postgraduate training programs. However, while studies
on medical education in the field of RDs has been conducted in various countries
across the both Americas, Asia or the European Union, still little is known about the
awareness of RDs among healthcare professionals in the Republic of Kazakhstan.
Thus, we conducted a survey among 207 medical students and 101 medical doctors
from the West Kazakhstan Marat Ospanov Medical University, Aktobe, Kazakhstan.
The study was conducted between March and May 2021. The questionnaire assessed
their knowledge about the number, examples, etiology and estimated frequency of
RDs. It also evaluated respondents self-assessment of competence in RDs. Although
the majority of respondents agreed that RDs constitute a serious public health issue
both medical students and medical doctors showed insufficient knowledge on the
etiology, epidemiology and prevalence of RDs, and many had problems with separating
RDs from more common disorders. Moreover, they also lacked knowledge about
and the central register of RD patients and reimbursement of orphan drugs in
Kazakhstan. Finally, while almost half respondents declared having had classes about
RDs during their studies most perceived their knowledge about RDs as insufficient or
poor and felt unprepared for caring for RD patients. Additionally, although majority of
respondents in both groups believed that all physicians, regardless of their specialization,
should possess knowledge on RDs many respondents did not look for such
information at all.
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INTRODUCTION

Ever since the Orphan Drug Act was passed in the United States
in 1983 rare diseases (RDs) have been widely recognized as an
urgent medical, legal, economic, social and public health problem
(1). Consequently, countries around the world have developed
many areas of health policy in the field of RDs, including
the classification and codification of RDs and ICD-10 revision,
improving prevention and recommendations in funding and the
reimbursement of orphan drugs and the creation of national
registrations of RD patients. Moreover, many jurisdictions have
created or implemented national plans or strategies for RDs (2—
12). However, although previous studies highlight how RDs have
become a policy priority in various countries across the both
Americas, Asia or the European Union (2, 6, 12-15), still little is
known about health policy toward RDs in countries from Central
Asia, including the Republic of Kazakhstan (RoK) (2, 12, 13, 15).

Nevertheless, due to the need to develop new solutions
in the field of RDs during past few years the issue of rare
diseases is attracting more and more attention in Kazakhstan.
Consequently, in accord with the Regulation Order of the
Ministry of Healthcare of the RoK a List of Orphan Drugs
has been registered in 2009 (13) and in 2016-2017 regional
rare disease coordinators were appointed and trained (16, 17).
Their mission is to monitor the situation in each region,
identify new patients with RDs, enter them into a database,
and assist such patients in their needs (17). Additionally, there
are media coverage of events, conferences, seminars, discussions
and meetings of health professionals and higher-ups, websites
created. For example, Sanofi Genzyme has launched a first-of-
its-kind app in Kazakhstan called the Rare Disease Guide. It is
a practical guide for health professionals for the early diagnosis
and management of lysosomal accumulation diseases (18). What
is also important is that between 2016 to 2019 five PhD theses on
RDs were defended in the RoK (19).

Moreover, in 2014 various patient organizations from
Kazakhstan joined celebration of Rare Disease Day!, and in
November 2020 the Association of Assistance to Patients with
Orphan Diseases was organized in Kazakhstan. Its mission is to
provide timely diagnosis, treatment and rehabilitation of patients
with rare pathologies, as well as the organization of charitable
assistance and social support.

Furthermore, a Roadmap for the implementation of new
standards for diagnosis and treatment of RDs in children in the
RoK for 2019-2020 was implemented. It aimed at developing
methodological recommendations on the provision of medical
care, revising and developing new clinical protocols, improving
the laboratory service, monitoring the provision of patients with
the necessary medicines, medical devices and medical nutrition,

Abbreviations: RD, Rare disease; EU, The European Union; CEE, Central Eastern
Europe; ICD-10, International Statistical Classification of Diseases and Related
Health Problems; MDs, Medical doctors; RoK, the Republic of Kazakhstan; PHC,
Primary healthcare; MoH, the Ministry of Healthcare; HTA, health technology
assessment; OMP, orphan medicinal products; SCES, State Compulsory Education
Standards; HEL higher education institution.
Uhttps://www.rarediseaseday.org/countries/kazakhstan/
2022).
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improving prevention and organizational measures, increasing
staff capacity and conducting information and awareness-raising
activities for the population (20). Presently, a Roadmap for
improving the provision of comprehensive care for children with
disabilities in the RoK for 2021-2023 is being implemented. It
includes two main tasks: (1) expanding the list of medicines
and medical devices for outpatient provision of children for all
types of diseases, including rare diseases, and (2) training Primary
Healthcare (PHC) physicians in diagnosis and treatment of ten
specific rare diseases to create a multidisciplinary team in PHC
medical institutions (21).

It is also worth noting that according to the Rules for
development and revision of clinical protocols, the classification
of a disease (condition) as a socially significant disease and/or
rare disease is one of the main indications for prioritizing topics
for development and revision of protocols (22).

However, although rare disease scene in the RoK has
changed significantly, RD community in the country is still
facing a number of challenges and unresolved problems which
seriously halt the rate of progress and threaten the continued
advancement of diagnostics, treatment and care for people
with RDs. For example, the Scientific Center of Pediatrics
and Pediatric Surgery has been aiming to establish a national
register of RD patients in Kazakhstan, but it is still under the
discussion (17). Consequently, while the Minister of Healthcare
estimates the prevalence of RDs in Kazakhstan as 1 case per
2,000 (23) there are no official statistics on rare diseases in
the country. At the same time, in the June 2021 the Head of
the Department of Drug Provision and Standardization of the
Ministry of Healthcare (MoH) declared that there were 46 362
RDs patients registered for follow-up in an Electronic Register
of Dispensary Patients, of whom 71%, i.e., 32 936 were aged
18 or over, and 13 426 were children (29%) (24). Thus, while
there is some progress in diagnosis of RD patients in RoK, this
relatively low number of RD patients registered in the country
results from both lack of awareness and knowledge on RDs
among healthcare professionals and lack of appropriate coding
systems, as Kazakhstan still does not relay on Orphacodes that
can facilitate the classification and coding of RDs.

Simultaneously, in regards to newborn screening used to
identify and effectively treat certain RDs at an early stage and
to prevent irreversible damage, Kazakhstan only screens for
phenylketonuria and congenital hypothyroidism (12). Moreover,
although treatment of RDs is covered with the national healthcare
budget no special reimbursement rules exist for orphan
medicinal products (OMPs). However, OMP funding needs to
be applied for by the regions, after which budget is granted by
the State, based on individual patient characteristics (e.g., body
mass/dosing). Moreover, although all medical interventions are
supervised by the MoH no specific health technology assessment
(HTA) process for OMPs exist in Kazakhstan (12, 25).

RDs patients in Kazakhstan also face problems with access
to diagnosis and treatment which include a lack of quality
diagnostics in the regions for certain types of RDs. Problems exist
both at the initial stage of disease diagnosis and in the process of
dynamic monitoring and treatment of RD patients. In addition,
there is a need to improve the register to include all patient
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data, drugs, doses and dosages, to reflect continuity between
services, to monitor the patients condition during relocation
and transfer to the Republican Medical Organization. The main
problems of drug provision are: lack of registration of drugs in
Kazakhstan; lack of a set ceiling price for procurement of drugs,
interruptions in supply from “SK-Pharmacia” LLC (unified
distributor, provides medicines to healthcare organizations and
the population of the country under the Guaranteed Volume of
Free Medical Care); insufficient work of Health Authorities to
provide drugs from the local budget (12).

At the same time, it should be stressed that while RDs
constitute a serious problem for patients and their families
they also affect physicians and the healthcare system in general.
While both the government and medical authorities stress that
one of the most urgent areas in the health policy toward
RDs is improving the medical education of healthcare students
and professionals in RoK, still many healthcare professionals,
including physicians, lack knowledge about RDs and are not
prepared for caring for RD patients. The scarcity of knowledge,
guidelines, and training on RDs of healthcare practitioners,
seriously impede the diagnosis process, access to healthcare
facilities and treatment options and management of such
diseases. Consequently, RD patients themselves complain over
the endless “diagnostic and therapeutic odyssey” (26, 27) and
stress that it hampers timely diagnosis and treatment of patients
suffering from a rare disease, especially when RD patients
experience more common symptoms. This in turn results in
the delays in referring patients for treatment, negatively affects
their health, reduces patients’ quality of life, and increases
healthcare costs.

Thus, this study aims to assess the awareness of RDs among
medical students and practicing physicians in the Republic of
Kazakhstan (RoK).

MATERIALS AND METHODS

The study was conducted between March 2021 and May 2021
among students and medical doctors taking their specialization
courses and medical doctors working at the West Kazakhstan
Marat Ospanov Medical University, Aktobe, Kazakhstan. A
previously developed questionnaire was used (28, 29), with which
we had earlier tested the knowledge of Polish students and
physicians. The questionnaire, which followed the guidelines of
the European Statistical System (30), was translated into Russian,
one of the two official languages of the Republic of Kazakhstan,
and adapted to the Kazakh conditions. On the basis of the results
of an online focus group, a working team (consisting of four
general practitioners and one sociologist) decided which RD-
related issues will be dealt with. Next, a provisional questionnaire
was assessed by two external reviewers: one physician and
one sociologist. Afterwards, our questionnaire was pre-tested
by four other physicians using an online platform, which led
to the reformulation of three questions. The final version of
the questionnaire was again evaluated by two other external
reviewers of the same specialties. The ethics approval and
research governance approval were also obtained from the West

Kazakhstan Marat Ospanov Medical University (Conclusion No
6, protocol No 2 of 02/18/2021). After the acceptance of the
final version of the questionnaire, the survey was made available
online. When recruiting doctors, invitations were sent to them
via social media. In this group, the response rate was 100%. In
the case of students, contact was made through group leaders,
who were asked to provide their fellow students with a link to
the questionnaire. Assuming that all students received this link,
the response rate was 46%. However, it was most likely higher,
since due to the fact that we have guaranteed our respondents
full anonymity of the survey, we do not have any tool to verify
the fact if a specific group of students has actually shared the link.

The questionnaire consisted of three sections. The first group
of questions comprised the definition, etiology and estimated
prevalence of RDs worldwide and in Kazakhstan. In this part of
the questionnaire respondents were also asked to separate RDs
from more common disorders from a list comprising 29 diseases.
The second section addressed physicians’ education about RDs
and their self-assessment of their knowledge and competence in
the field of these diseases. The last section referred to physicians’
demographic data. The questionnaire consisted of 26 questions,
of which we eventually used 25.

The data collected in the questionnaires were verified and
checked for completeness, quality and consistency. Then they
were coded and exported into the statistical packages JASP
(Version 0.15.0.0). The results were presented as descriptive
statistics. A Likelihood Ratio Chi-square was used to assess
differences in the distribution of answers among the groups. A
5% level of significance was used for all hypothesis tests.

RESULTS

Our study group included 308 subjects, 207 (67.2%) of whom
were students and 101 (32.8%) physicians (Table 1). Women
predominated among both physicians (89.1%) and students
(74.9%). In the group of students 152 (73.4%) were in their 5th
year of study, while 55 (26.6%) were in their intern years. In the
group of physicians, 40 (39.6%) were residents, and 61 (60.4%)
professionally active physicians working at the university.
Moreover 50.7% of the students and 37.6% of physicians have not
met anyone suffering from RDs. Simultaneously, in both groups
very few respondents declared having a family member suffering
from such disease (4.8 and 3% respectively).

The majority of respondents were acquainted with the term
‘rare diseases, which was known to 96% of physicians and
97.6% of students (Table 2). However, only 4.9% of physicians
knew the frequency of the prevalence of RDs, whereas 4.9%
correctly estimated the number of RDs. In the student group
the results were equally poor, with 5.8% of students who knew
the prevalence of RDs and 7.3% who correctly estimated the
number of RDs. Similarly, a low number of respondents in both
groups knew that RDs affect mostly children (17.8% of physicians
and 14% of students). Moreover, both physicians and students
had problems with estimating both the number of RD patients
worldwide (1 and 4.4% respectively) and in Kazakhstan (2 and
2.4% respectively). Finally, while in both groups over 50% of
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TABLE 1 | Socio-demographic characteristics of respondents.

TABLE 2 | Respondents’ knowledge about rare diseases.

Characteristics N (%) Characteristics N (%)
MD Students MD Students
n =101 n =207 n =101 n =207
Year of study Have you ever heard the term ‘rare diseases’?
5th 152 (73.4) Yes 97 (96) 202 (97.6)
Interns 15t year 28 (13.5) No 4(4) 5 (2.4)
Interns 2" year 27 (13.1) A rare disease is the one that affects less than:
Years of professional 1 person in 1,000 5(4.9) 24 (11.6)
experience 1 person in 2,000 5 (4.9) 12 (5.8)
Residents 15t year 16 (15.8) 1 person in 3,000 22 3(1.5)
Residents 2" year 24 (23.8) 1 person in 5,000 5(4.9) 5(2.4)
<5 6(5.9) 1 person in 10,000 60 (59.5) 123 (59.4)
6-10 4(4) I do not know 24 (23.8) 40 (19.3)
11-15 7(6.9 What is the estimated number of rare diseases?
16-20 10(9.9) 100-500 19 (18.8) 25 (12.1)
More than 20 34(33.7) 1,000-2,000 10 (9.9) 16 (7.7)
Gender 3,000-5,000 2(2) 1163
Female 90 (89.1) 155 (74.9) 6,000-8,000 5 (4.9) 15 (7.3)
Male 11(10.9) 52 (25.1) 9,000-10,000 1(1) 2(1)
Have you ever met a person Over 10,000 4 (4) 16 (7.7)
suiffering from RD I do not know 60 (59.4) 122 (58.9)
Yes 85 (54.5) 94 (45.4) In what age group do rare diseases most frequently appear?
No 38(37.6) 105600 Newborns 8(7.9) 22 (10.6)
I donot k”.OW _ 8(7.9) 8(8.9) Children 18 (17.8) 29 (14)
fu?fg\éggi:;zo;g;am”y Adolescents 3(3) 2(1)
Vos 20 0w Adults | 1(1) 7(3.4)
No 93 (92.1) 194 (93.7) groejpasrig::jjnt in all age 57 (56.4) 129 (62.3)
I do not know 5(49) 8(19) I do not know 14 (13.9) 18(8.7)
How many people suffer from rare diseases worldwide?
10-15,000,000 12 (11.9) 27 (19)
50-75,000,000 9(8.9) 10 (4.8)
respondents knew the most common cause of RDs, few were  100-150,000,000 4.(4) 10 (4.8)
aware that the vast majority is of genetic character (physicians:  200-250,000,000 1(1) 4(1.9)
15.8%; students 16.9%). 300-350,000,000 1(1) 9 (4.4)
From the presented list of 29 diseases (including 19 RDs),  Over 500,000,000 30 9 (4.4)
respondents chose those they considered to be rare (Table 3). | do not know 71 (70.2) 138 (66.7)
In the group of PhYSiCianS Duchenne muscular dystrophy, How many people suffer from rare diseases in Kazakhstan?
Pompe disease and Gaucher disease were most frequently  250-500 98.9 17 8.2)
recognized (40.6, 38.6, and 38.6% respectively), while students  5_7 500 9(89) 24 (11.6)
pointed to Niemann-Pick disease, Huntington disease and 5540000 76.9) 11(5.3)
Pompe disease most often (44.0, 33.3, and 32.9% respectively). 5075000 4 7(3.4)
Only in the case of Niemann-Pick disease, students recognize 150 550,000 2 13 (6.2)
it better than physicians. In all other cases, the results were 554 599 4 3(15)
similar, or the physicians indicated RDs better than students. 4 4 59 900 202 5 (2.4)
Simultaneously, physicians from the study often classified . 550000 00 3(15)
Munchausen syndrome, halitosis and fibromyalgia as RDs, |~ 64 (63.3) 124 (59.9)
wh%le s'tudents erroneously indicated to Munchausen syndrome, |\ . 0 of rare diseases?
halitosis an.d Down syndrome. . . Infectious and bacterial 4(4) 9(4.9)
Approximately 60% of respondents in both groups did not Genetic 65 (54.3) 123 (59.4)
know whether Kazakhstan has a central register of RD patients Autoimmune 14(138) 87 (7.9
(Table 4). Simultaneously, 33.8% of medical students and 40.65% , _
. R K . Mitochondrial 22 1(0.5)
of physicians falsely believed that there is a central register of RD
patients in the country. Moreover, while very few respondents (Continued)
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TABLE 2 | Continued

TABLE 3 | Which of the following diseases are considered to be rare in
Kazakhstan?

Characteristics N (%)
Di N (%) P
MD Students
n=101 n =207 MD Students
n=101 n =207
Environmental 3(3) 11(6.3)
| do not know 13(12.9) 26 (12.6) Sickle cell anemia 18 (17.8) 40 (19.9)
What percentage of rare diseases are of a genetic origin? Cystic fibrosis 26(25.7) 53(25.6)
5-10% 19 (18.8) 35 (16.9) Acromegaly 7 (6.9) 23 (11.1)
0% 12(119) 3 (155) Hemophilia 21 (20.8) 35 (16.9)
50% 13 (12.9) 38 (18.4) Down syndrome 6 (5.9) 31 (15) 0.02
80% 16 (15.8) 35 (16.9) Niemann-Pick disease 30 (29.7) 91 (44) 0.02
100% 3@ 524 Halitosis 16 (15.8) 39 (18.8)
I do not know 38 (37.6) 62 (29.9) Glaugoma 3G 524
Progeria 37 (36.6) 43 (20.8) <0.01
Correct answers are written in bold characters. Neurofibromatosis 16 (15.8) 28 (13.5)
Craniodiaphyseal 17 (16.8) 31 (15)
dysplasia
(4% of doctors and 7.2% of medical students) knew what  Cerebral palsy 4(4) 23 (11.1) 0.04
percentage of RDs can be treated with drugs less than half knew  Fibromyalgia 9(8.9 7(34) 0.04
that only some orphan drugs are reimbursed in RoK (48.5 and  Huntington disease 32 (31.7) 69 (33.3)
43.5% respectively). Duchenne muscular 41 (40.6) 59 (28.5) 0.03
Although more than 80% of the respondents in both  dystrophy
groups agreed that RDs constitute a serious public health  Acquired immunodeficiency 50 12(5.8)
issue (Table 5), only 9.9% of physicians and 12.1% of students ~ S/"9°Me
rated their knowledge about RDs as sufficient and the majority ~ Munchausen syndrome 24(238) 68 (32.9
felt unprepared to care for RD (67.3 and 56.1% respectively). ~ Mucopolysaccharidoses 13(12.9) 24(11.6)
Interestingly, while almost half respondents declared having had ~ Achondroplasia 19(18.8) 16(7.7) <0.01
classes about RDs during their studies, a statistically significant ~ Galactosemia 879 734
difference between the groups was found in primary source of ~ Pompe disease 39 (38.6) 68 (32.9)
knowledge on RDs: while only 11.9% physicians acknowledged ~ Gaucher disease 39 (38.6) 49 (23.7) <0.01
past university classes, 25.6% of students believed university ~ Fragile X syndrome
provided them with such knowledge. Moreover, while for most ~ Marfan syndrome 23(22.8) 49 (23.7)
physicians the Internet, scientific symposia and literature was  Schizophrenia 3@ 14 (6.8)
the prime source of information on RDs students pointed to  Alzheimer's disease 3@ 27 (13) <0.01
the Internet, scientific literature and mandatory courses at the  Osteogenesis imperfecta 27 (26.7) 14 (6.8) <0.001
university. What was also significant, is that many physicians  Phenylketonuria 23(22.8)8 35(16.9)
Lactose intolerance (7.9 17 (8.2)

(16.8%) declared that they were not looking for information
about RDs at all. At the same time, while in both groups the
respondents believed that it is primarily family physicians (48.5
and 36.7%) and geneticists (33.7 and 44.9%) who should be
uniquely educated and trained in RD, very few indicated to
such specialists as pediatrician (24.8 and 23.7%), neurologist
(15.8 and 16.4%) or psychiatrists (9.9 and 9.2%). Surprisingly,
however, 64.4% of physicians and 72.5% of students believed that
all physicians, regardless of their specialization, should possess
such knowledge.

DISCUSSION

Over the last few years the problem of rare diseases has
been actively discussed in Kazakhstan. Consequently, both the
government and medical authorities have recognized that RDs
constitute an important public health and social issue (2, 12, 13,
15, 31). However, even though the Republic of Kazakhstan gained
its independence in 1991 up till 2007 its medical education has

Correct answers are written in bold characters.

continued to develop under the conditions of the methodological
basis, structure and content established while being the republic
of the Soviet Union (32). Moreover, Kazakhstan inherited the
teacher-centered discipline-based system of medical education
aimed to educate very large numbers of students in a few medical
schools. Additionally, the traditional system was characterized
by the development of a common schedule for all academic
disciplines during the semester and the session. The development
of individual study plans for each individual student was not
envisaged. The notions of “elective disciplines,” “tutor;” “advisor;’
“registrar’s office” were absent in the traditional educational
system, as well as the opportunity to choose disciplines, teachers
and individual educational trajectory (4, 32-34).

Indeed, it was not until 2006 when the Ministry of Healthcare
launched the reform of medical education and developed
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TABLE 4 | Respondents knowledge about the healthcare system for RD patients

in RoK.
N (%) p
MD Students
n=101 n =207
Does Kazakhstan have a ns
National Program for Rare
Diseases?
Yes 31 (30.7) 62 (30)
No 10 (9.9) 21 (10.1)
| do not know 60 (59.4) 124 (59.9)
Is there a central register of ns
RD patients in Kazakhstan?
Yes 41 (40.6) 70 (33.8)
No 10 (9.9) 18 (8.7)
| do not know 50 (49.5) 119 (57.5)
What percentage of rare ns
disease can be treated with
drugs?
0% 5(4.9) 4(1.9)
5% 4 (4) 15 (7.2)
10% 2(2) 17 (8.2)
15% 9(8.9 19 (9.2)
20% 10 (9.9) 37 (17.9)
50% 19 (18.8) 18(8.7)
| do not know 52 (51.5) 97 (46.9)
Are orphan drugs ns
reimbursed in Kazakhstan?
Yes 23 (22.8) 40 (19.3)
Yes, some 49 (48.5) 90 (43.5)
No 6 (5.9 17 (8.2)
| do not know 23 (22.8) 60 (29)

Correct answers are written in bold characters.

the new curriculum for all medical schools. For the very
first time it introduced such new elements as integrated
systems-based learning, early clinical contact, structured teaching
of communication skills and promoted the development of
student-centered methods of instruction (33). Hence, new State
Compulsory Education Standards (the SCES) were introduced
for medical specialties in higher education institutions (HEIs),
but students of General Medicine and Dentistry specialties
were trained according to the linear (traditional) system (35).
Consequently, in order to obtain MD degree in general medicine,
pediatrics or dentistry in Kazakhstan, there is currently a
Bachelor’s degree and internship program (5+4-1). This six-year of
compulsory training is followed by residency which enables the
future doctor to choose a specialization (36, 37).

However, although according to the SCES and the Model
Curriculum the content of medical education program includes
several blocks of disciplines, including general education
disciplines (primarily socio-humanitarian disciplines), basic
disciplines (natural sciences) and principal (clinical) disciplines),
some of which are compulsory while other are elective (35, 37)

TABLE 5 | Respondents’ self-assessment of their knowledge about RDs.

N (%) P
MD Students
n =101 n =207
Do RDs constitute a serious ns
public health issue?
Definitely yes 46 (45.5) 102 (49.3)
Yes 39 (38.6) 69 (33.3)
No 5(5) 9 (4.9
Definitely not 3 3(1.5)
| do not know 8(7.9) 24 (11.6)
How would you rate your ns
knowledge about rare diseases?
Very good 4 (4) 8(3.9)
Fair enough 6(5.9) 17 (8.2)
So, so 39 (38.6) 94 (45.4)
Insufficient 36 (35.6) 69 (33.3)
Very poor 16 (15.8) 19(9.2)
Do you feel prepared for caring ns
for a patient with a rare disease?
Definitely yes 9(8.9) 14 (6.7)
Rather yes 12 (11.9) 43 (20.8)
Rather not 47 (46.5) 84 (40.6)
Definitely not 21 (20.8) 32 (15.5)
| do not know 12 (11.9) 34 (16.4)
Would you like to broaden your ns
knowledge about rare diseases?
Yes 86 (85.1) 183 (88.4)
No 5(5) 11 (6.9
| do not know 10(9.9) 13 (6.3)
Do you think that there should be ns
a mandatory course on rare
diseases in the medical
curricula?
Definitely yes 52 (51.5) 87 (42)
Rather yes 38 (37.6) 96 (46.4)
Rather not 3(3) 7 (3.4)
Definitely not 2(2) 4(1.9
| do not know 8(7.9) 24 (11.6)
Did you / do you have any ns
classes about rare disease
during your studies?
Yes 48 (47.5) 98 (47.4)
No 42 (41.6) 87 (42)
| do not know 1(10.9) 22 (10.6)
Where do you / did you get your knowledge about rare diseases from?
Mandatory courses at the 12 (11.9) 53 (25.6) <0.01
university
Facultative courses at the 11 (10.9) 34 (16.4) ns
university
Scientific literature and research 31(30.7) 56 (27.1) ns
Scientific conferences, symposia 20 (19.8) 15(7.2) <0.01
Internet 52 (51.5) 140 (67.6) <0.01
Other 8(7.9 3(6.9) ns
| do not search for such 17 (16.8) 2(5.8) <0.01
information
(Continued)
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TABLE 5 | Continued

N (%) p

MD Students
n =101 n = 207

Which physicians should be uniquely trained in RDs?

Family physician 49 (48.5) 76 (36.7) 0.05
Pediatrician 25 (24.8) 49 (23.7) ns
Neurologist 16 (15.8) 34 (16.4) ns
Geneticist 34 (33.7) 93 (44.9) ns
Psychiatrist 10 (9.9) 19 (9.2) ns
Immunologist 19(18.8) 50 (24.2) ns
Other 16 (15.8) 34 (16.4) ns
Every physician regardless of 65 (64.4) 150 (72.5) ns

their specialization

there is no separate compulsory subject for RDs. Nevertheless,
almost all diseases included in the List of Orphan Diseases
and Medicines For Their Treatment can be found on the
lists of Model residency curricula depending on the specialty.
Additionally, examination of the Catalog of elective disciplines
for residency of Medical University of Astana between 2017
and 2020 showed three elective disciplines on rare diseases in
the profile tracks. They were “Orphan diseases in the Republic
of Kazakhstan” and “Orphan diseases in pediatric practice” for
Pediatrics specialty and “Orphan lung diseases and accumulation
diseases” for Pulmonology specialty. Thus, apart from some
limitations in the study programs HEIs can regulate and organize
part of the content of their education programs.

It should be also stressed that the route of a RD patient in
Kazakhstan is as follows: a patient with a suspected disease is
referred by general practitioner or pediatrician to the regional
level (to the Regional or City Children’s Hospital), where one
is examined by a regional coordinator and narrow profile
specialists. At this level, the patient undergoes initial diagnosis,
follow-up care, follow-up examinations and rehabilitation.
After that, final verification of the diagnosis, primary therapy,
monitoring within the specified timeframe and correction of
therapy is required. This takes place at the national level: in
Research Institutes, Science Centers, University Clinics or Rare
Disease Coordination Centers, including Scientific Center of
Pediatrics and Children’s Surgery for children and Research
Institute of Cardiology and Internal Medicine of the Ministry of
Healthcare of the RoK for adults (37).

All in all, while Kazakhstani healthcare system suffers from
the imbalance and low-skilled personnel it seems that one of the
most important need in reference to RDs is that the standards of
medical education require a revision both at the undergraduate
and postgraduate level (33, 34). However, similar problems
were found in other countries in the region. For example, a
recent study from Russia showed that the main problems that
prevent the full development of a public health strategy for
RDs in the Russian Federation are insufficient organization of
the process, lack of knowledge, lack of diagnostic expertise,
lack of information on point prevalence and distribution of

RDs by medical areas. It also showed that medical doctors,
and those in primary care in particular, lack knowledge and
experience on the diagnosis, treatment and rehabilitation of RD
patients (31). Also in Turkey national policy for rare diseases and
orphan drugs requires urgent updating as Turkish RD patients
struggle with lack of knowledge and experience from healthcare
practitioners, lack of specialist physicians and difficulties in
patients’ treatment and follow-up which in turn result in late
or misdiagnosis, delayed access to appropriate treatment centers
and inadequate number of orphan drugs (38). Finally, although
awareness of RDs in many countries of Southeast Asia, including
the Philippines, Singapore, Malaysia, Indonesia, Vietnam, and
Thailand, is grounded on patient support and advocacy group
they also suffer from insufficient number of genetic specialists,
lack clinical RD expertise and possess only a few institutional
centers that offer specific services to treat RDs. Consequently,
clinical expertise and patient management for such diseases in
these countries also need to be improved (39).

Moreover, this research supports findings from other
countries that have shown that both medical students and
healthcare professionals lack training and experience on RDs and
that many problems of RD patients result from their negative
experiences with healthcare system (40-44). For example, several
Polish studies conducted among nursing, physiotherapy and
medical students and practicing physicians and nurses showed
that they possess insufficient knowledge about RDs and do not
feel prepared to care for such patients (28, 29, 45-49). Also
research conducted in Spain (50, 51) and Belgium (52) showed
that most physicians do not possess adequate knowledge on RDs
and rarely use Orphanet or other reliable sources on the Internet.
Finally, recent surveys from China indicated the importance of
improving awareness of RDs among physicians as only 5.3% were
“moderately or well aware of” rare diseases (53).

Consequently, 73% of RD patients in China were
misdiagnosed and waited an average more than 4 years for
the right diagnosis and reported visiting three hospitals before
receiving it. Additionally, 67% were diagnosed outside their
home city and had to traveled an average of 562km (54).
Similarly, while an average time Polish patients suffering from
Huntington disease had to wait for diagnosis was 10 years (55),
for Australian children with RD it was up to 18 years (56).
Finally, a research conducted among American and British
caregivers showed that RD patients waited approximately 3 years
before receiving a correct diagnosis (57-59).

Limitations

Although to best of our knowledge this is the first study on
the knowledge and awareness of RDs among medical students
and practicing physicians in the Republic of Kazakhstan, it
has some limitations. First, because responses from only one
medical university in the Kazakhstan were analyzed the study
has a local dimension. Consequently, it would be desirable to
compare the findings from other medical universities in the
country. Second, because the response rate was not very high
the results represent solely the opinions of those who agreed to
participate in the study and cannot be generalized for the entire
population of medical students enrolled in the West Kazakhstan
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Marat Ospanov Medical University or medical doctors practicing
in Aktobe, Kazakhstan. Thus, in order to clarify the issues of
education for RD a more in-depth study is required. Third,
non-random sampling is another limitation as it prevented an
analysis of the socio-demographic, structural and socio-cultural
background of the issues discussed in our research. However,
some advantages of this study should also be acknowledged. Most
importantly, as there is a scarcity of previous work on the topic it
gives some highlight on the knowledge of Kazakhstani medical
students and medical doctors about RD. Moreover, we believe
that because this is a pilot study, it may stimulate further research
on the topic and provoke discussion on the educational needs
related RDs.

Conclusions

Even though in the past 10 years Kazakhstan has made some
progress in the management of RDs, still they are neglected by
medical education in the country. Consequently, neither medial
students nor physicians are offered special training on rare
diseases and there is an urgent need to revise standards of medical
education at the undergraduate, internship and residency level.
Moreover, while the government should define clear guidelines
regarding list of knowledge and skills in the field of RDs
that future healthcare professionals should acquire during their
studies, physicians (in training) should be offered opportunity
to acquire experience in managing RD and interdisciplinary
observation teams comprising of various specialists should be
organized. Simultaneously, as the Internet seems the main
source of information on RDs, special web pages with reliable
information on RDs should also be organized.

Additionally, to ensure that RDs are adequately coded
and traceable in Kazakhstani health information systems, the
country should use experiences from other countries, including
France, Germany, Spain or Poland, that alongside the existing
coding system for RDs have decided to utilize the Orphanet
nomenclature (ORPHAcodes), a comprehensive classification
and coding system for RDs developed by the international
consortium Orphanet, with cross-references to the ICD-10. Thus,
RoK should put more effort to steer, maintain and promote
the adoption of Orphacodes (60). Moreover, specially designed
free mobile apps that would help physicians to diagnose RDs,
find links to resources like disease information and connect RD
patients, parents and caregivers with their physician would be
also desirable. Finally, in order to support the decision process
and overcome barriers that affect the diagnostic odyssey machine
learning and artificial intelligence can be used for automatic
surveillance for RD patients (61, 62).

Simultaneously, there are several other areas in the field
of RDs that require substantial development. First, while RDs
should be further be recognized and an important public health
issue providing medical care for patients with specific RDs should
be prioritized. Second, regional, national, and global health
programs for the most common RDs need to be developed.

Third, standards for RD treatment guidelines should be
developed. Fourth, as Kazakhstan suffers from inadequate
number of medical geneticists in a number of regions, special
courses on both clinical genetics and RDs should be organized,

as it would foster the timely diagnosis, prevention of some RDs
and referral of RD patients to specialized medical centers. Fifth,
because many physicians do not possess knowledge on orphan
drugs also pharmaceutical education on orphan drugs should
be included in the medical curricula. Moreover, as pharmacists
are credible sources of information on orphan drugs they should
be also included in education and prevention programs on RDs
(41, 43). Sixth, a system of follow-up facilities for RD patients
must be developed. One possible way to achieve that is the
development of telemedicine and telepharmacy services which
can give RD patients the opportunity to continue treatment,
to be followed-up by family physicians and specialists and to
receive further recommendations about the therapy (63, 64).
Additionally, a psychological, social and economic assistance
and support for both the patients and their parents/caregivers
needs to be developed (65). Seventh, an effective unit of the
Ministry of Healthcare for RDs and orphan drugs should work
actively to establish the necessary examinations, inspections,
and relevant legislation. Eighth, because challenges faced by RD
patients in RoK are similar to other countries in the region,
including Russian Federation or China, the country should
establish closer collaboration with other neighbor countries.
Finally, further development and implementation of HTA for RD
patients registries is required.
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