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Summary
Background Familial hypercholesterolemia (FH) is an autosomal inherited disorder characterised by elevated low-
density lipoprotein cholesterol and premature cardiovascular events. Despite being declared as a public health
priority, FH remains highly underdiagnosed, generally due to the lack of awareness and shortcomings in the
available infrastructure, particularly in lower income countries.

Methods To map the existing infrastructure for the management of FH, a survey was conducted among 128
physicians (cardiologists, paediatricians, endocrinologists, and internal medicine specialists) from different regions
of Pakistan.

Findings The respondents encountered a limited number of adults or children with diagnosed FH. A very small
proportion of the population had access to free cholesterol and genetic testing even when indicated by a physician. In
general, cascade screening of the relatives was not performed. Uniform diagnostic criteria for FH had not been
established even within the same institution or province. The use of statins and ezetimibe in addition to lifestyle
changes were the most common recommended treatment option for FH patients. The respondents considered lack of
financial resources as a major barrier for the management of FH and stressed on taking relevant measures for a
uniform FH screening programs around the country.

Interpretation National FH screening programmes are not in place worldwide hence FH is commonly undiagnosed,
and many individuals are at a high risk for cardiovascular diseases. Timely screening of population for FH requires
knowledge about FH among the clinicians and the availability of fundamental infrastructure coupled with sufficient
financial resources.
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Research in context

Evidence before this study
Articles were searched on PubMed and Google Scholar using
the terms related to “familial hypercholesterolemia and
dyslipidaemia” in any language (keywords used for screening
relevant studies listed in supplementary information). The
reference list of the articles was further screened for more
relevant articles. After screening of titles and abstracts, articles
that included surveys and questionnaire methods from the
physicians and clinicians were reviewed. A questionnaire was
designed to address the topics of available familial
hypercholesterolemia (FH) screening strategies, accessibility
and cost of screening and treatment, potential barriers and
strategies that could be implemented in the country for
management of FH. Studies conducted across the world
suggested that significant gaps existed among the knowledge
and consensus of clinicians regarding the screening and
management of FH, which leads to the underdiagnosis and
undertreatment of FH.

Added value of this study
To our knowledge, this study is the first effort towards
identifying and mapping the infrastructure for FH and its
management, that includes clinicians from many regions of
Pakistan. It not only provides an insight into the practices

employed within the country but also helps assessing the
potential barriers in managing FH/dyslipidaemia patients. We
found that majority of the clinicians had rarely encountered
FH affected individuals. Moreover, the inaccessibility of
genetic testing, consolidated screening guidelines, and the
non-availability of free of cost cholesterol testing and
medicines remain a challenge for the participants of the study.
Evidence from studies conducted across the region also
validate similar issues faced by the clinicians. This points
towards implementation of uniform screening and treatment
guidelines at least at the regional level, which could
potentially address underdiagnosis and undertreatment.

Implications of all the available evidence
The findings of this study identify several shortcomings in the
existing FH screening and management practices and suggest
the development of framework for systematic FH awareness
and screening programmes within the country. This would
also set a stage for implementing a consolidated programme
involving all the stakeholders of the society for effective and
robust strategy for FH screening, diagnosis, and treatment
within the country, which could also be implemented within
the region in future.
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Introduction
Pakistan is a low-middle income country from South
Asia with a population of around 220 million people
where cardiovascular diseases (CVD) accounted for
almost 15% of the total deaths in 2020.1 Annual indirect
cost of CVD to Pakistan’s economy as a consequence of
productivity loss was estimated to be 0.21 billion USD in
2007, furthermore, the direct costs to a single patient
with CVD is estimated at 563 USD per annum.2 High
cumulative burden of low-density lipoproteins (LDL)
due to the reduced hepatic clearance of these particles
from the circulation is characteristic of familial hyper-
cholesterolemia (FH), an inherited autosomal dominant
disorder resulting from pathogenic mutations in the
genes encoding LDL receptor function.3 Individuals
with FH have a 10-fold higher risk for coronary artery
disease (CAD) compared to healthy peers.4 Early diag-
nosis and treatment of FH can lead to the reduction of
LDL-C burden which in turns reduces the progression
of atherosclerosis and improves coronary outcomes.5

Therefore, screening programmes based on cascade
testing or universal screening for early identification of
FH are recommended to prevent a proportion of pop-
ulation from substantial CVD risk.5

Globally, it is estimated that more than 25 million
people are affected by FH, however <10% of these in-
dividuals are diagnosed and treated.6 This could be due
to the lack of awareness among the general public and
medical community and use of different criteria for the
diagnosis of FH patients.6,7

Although the WHO recognised FH as a public health
priority and outlined the recommendations to prevent
premature atherosclerosis almost two decades ago, very
limited progress has been made.8 Therefore, revised
public policy recommendations under the ambit of the
Global Call to Action on FH include diagnosis, man-
agement, and awareness among healthcare pro-
fessionals and the public.4,7 Slovenia has been a pioneer
for FH universal screening among children since 1995
as the implemented nation-wide programme covers
91% of eligible individuals.4,9 Other countries such as
the Netherlands and Norway have also implemented
robust FH diagnosis strategies, in response to the global
call, and now they have 86% and 37% diagnosis rates,
respectively.10 In Asia, excluding Japan, <1% of in-
dividuals with FH are diagnosed.10

Statins and ezetimibe remain the drugs of choice for
treating FH patients. Newer and advanced therapies that
include proprotein convertase subtilisin/kexin type 9
(PCSK9) inhibitors, inclisiran, bempedoic acids are not
easily available in the developing and undeveloped
countries mostly due to their cost which poses addi-
tional burden on patients with FH.11,12 The monthly
median treatment price of some essential statins range
www.thelancet.com Vol 12 May, 2023
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from 5.00 to 7.50 US $, while the average monthly wage
in Pakistan is 119 US $ (24,028 PKR) suggesting statins
cost patients 6–7% (1500–1700 PKR) of their monthly
salary.1,13

To date, Pakistan has not implemented systematic
screening and management of patients with FH and
data are scarce on the existing barriers and country’s
infrastructure to manage these patients. Hence, in this
study we aimed to map specific activities to identify FH
patients and to assess the national situation regarding
available infrastructure that could be applied to sys-
tematically identify FH patients in the future.

Methods
We conducted a survey in Pakistan among physicians
predominantly from four specialties: cardiology, paedi-
atrics, general medicine, and endocrinology during
November 2020 and February 2022. The questionnaire
was adapted from the Country Mapping analysis survey
from the World Heart Foundation and modified ac-
cording to the situation in the country.14 The question-
naire was distributed in a paper form and was also
available on the online platform Survey Monkey®. The
questionnaire (n = 340) was sent to 27 institutions
across all provinces, Islamabad Capital Territory, Gilgit
Baltistan and Azad Kashmir of Pakistan. The in-
stitutions were chosen based on our nation-wide
network for lipid research throughout the country.
Questionnaires were sent out to a contact person in each
institute and the numbers of the questionnaires was
decided based on the availability of physicians in each of
the healthcare facility.

Data acquisition and analyses were completed by
May 2022. The questionnaire was composed of 44
questions on the topics of i) available FH identification
strategies, ii) accessibility of diagnostic and treatment
options for FH patients, iii) costs of care, iv) barriers for
performing a systematic FH screening program, and v)
potential to expand the existing FH programs. Details of
the design of the questionnaire, the general rules for
unification of questionnaire responses, and the defini-
tion of valid and not applicable group have been pro-
vided in the Supplementary Materials.

A total of 128 clinicians responded and of these, 15
were excluded due to inadequate answers (not applicable
group) to more than 30% of the questions in the whole
survey (Supplementary Materials Fig. S1). Hence the
response rate was 33.2%. All respondents were invited
for group co-authorship of the paper and those who
consented were included.

The questionnaire was administered to the clinicians
across all provinces (Punjab, Sindh, Balochistan and
Khyber Pakhtunkhwa), Islamabad Capital Territory,
Gilgit Baltistan and Azad Kashmir of Pakistan. The
number of respondents from each province was
approximately proportional to the population of prov-
inces. The largest number of respondents (n = 61; 54%)
www.thelancet.com Vol 12 May, 2023
were from Punjab which constitute 52.8% of the pop-
ulation of Pakistan, followed by Sindh (n = 20; 17.7%)
that accounts for 23% of Pakistani population, Khyber
Pakhtunkhwa (n = 14; 12.4%), Azad Kashmir (n = 10;
8.8%), Islamabad Capital Territory (n = 6; 5.3%) and
Balochistan (n = 2; 1.8%) accounting for 23%, 14.7%,
1.9%, 1% and 5.9% of Pakistani population, respec-
tively.1,15 There were no respondents from Gilgit-
Baltistan; that accounts for less than 1% of the
Pakistani population.16 Around 70% of the participants
were working in the public sector while the remaining
were from the private sector, and only one was from a
semi-private sector. Respondents were from 24 in-
stitutions across 12 cities of Pakistan as shown in Fig. 1.

Included and excluded questions
During the analyses, we excluded questions that (i) had
several non-consistent or contradictory answers from
the same respondent to other related questions; (ii)
clearly opposing answers from different respondents;
and (iii) questions assessed as inadequately understood
or inappropriately formulated by the authors of the
questionnaire. Details of the included and excluded
questions have been presented in the Supplementary
Materials.

Calculations
Some questions were composed of a series of four or
more Likert-type answers. To calculate the relevance of
measures needed to implement FH screening we used
the average score of responses. Each response was given
its numerical analogue, for example “irrelevant” was
“1”, “somewhat important” was “2”, “important” was
“3”. The average score was calculated as an average of
these numerical analogues for each statement. We used
the exchange rate of 1 US $ = 200 Pakistan Rupees
(PKR) from June 2022.

Statistical analysis
Data was collected, analysed, and visualized in Microsoft
Office 365 Excel (Microsoft Corporation, USA) and IBM
SPSS Statistics, version 26.0 (IBM, USA). Data was
presented as absolute frequencies, proportion in per-
centages and as 95% CI. Mann–Whitney U test was
used to compare ordinal data between different groups
(in example sectors) and Wilcoxon signed-rank test for
comparison of data from the same respondent. Cate-
gorical variables were compared with Pearson’s chi
squared test. All statistical tests were two-tailed and
p value of ≤0.05 was considered statistically significant.

Role of funding source
The funding agencies had no role in study design, data
collection, data analysis, interpretation, or writing of
the report. The corresponding authors had full
responsibility for data handling and manuscript
submission.
3
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Fig. 1: Pakistani provinces/administrative units and distribution of respondents throughout the country. Name of provinces and regions
are capitalized, and the name of cities are non-capitalised.
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Results
Characterisation of the respondents
Most of the respondents were cardiologists (30%), fol-
lowed by paediatricians (26%), general medicine physi-
cians (18%) and internal medicine specialists (16%).
The duration of practice within their specialty was an
average of 9.2 years (95% CI: 7.7–10.7, minimum half a
year, and maximum 45 years). Around 8.3% (95% CI:
2.8%–13.9%) of the respondents had rarely managed
patients with FH, while others had treated patients with
FH for an average of 7.6 (95% CI: 7.4–7.7) years.
Furthermore, 75.0% (95% CI: 66.7%–83.3%) of the
physicians had seen <50 adult patients, while 86.2%
(95% CI: 79.8%–92.7%) had seen <10 paediatric
patients.

Access to diagnostic testing
For both the adult and paediatric population, a large
majority of clinicians (71.4% for adults [95% CI: 62.8%–

80.1%] and 66.7% for children [95% CI: 57.4%–76.0%])
estimated that less than 10% of individuals have access
to free of cost cholesterol measurement. Moreover the
respondents (40.0% for adults [95% CI: 30.6%–49.4%]
and 45.5% for children [95% CI: 35.6%–55.3%]) most
frequently estimated that <1% of the population has
access to free cholesterol measurement in their region,
while the estimation that more than 75% of adults and
children have access to it was expressed by only 1.9% of
the clinicians for adults (95% CI: 0%–4.5%) and 5.0%
for children (95% CI: 0.7%–9.4%). The estimated
accessibility to free cholesterol measurement did not
differ between adults and children (p = 0.531).

In their region of practice, 75.8% (95% CI: 67.3%–

84.2%) and 74.7% (95% CI: 66.2%–83.3%) of clinicians
estimated that less than 10% of adults and children have
access to FH genetic testing if indicated by a physician.
No differences between estimations for adults and chil-
dren were observed (p = 0.690). Most physicians (52.7%
[95% CI: 43.4%–61.9%]) indicated that FH genetic testing
is very rarely performed or not performed at all.

No significant differences in accessibility to either
free of cost cholesterol measurement for adults and
children (p = 0.053 and p = 0.497, respectively) and
accessibility to genetic testing (p = 0.153 and p = 0.389)
were observed between the private and public sector.

Use of guidelines
For the management of FH patients in general, Amer-
ican Heart Association (AHA) guidelines are most used
(in around 3/4 of clinicians or 73.4% [95% CI: 65.1%–

81.7%]), followed by The National Institute for Health
and Care Excellence (NICE) guidelines (1/3 of clinicians
or 33.0 [95% CI: 24.2%–41.9%]). According to the phy-
sicians included in the survey, 70.3% (95% CI: 60.9%–
www.thelancet.com Vol 12 May, 2023
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79.7%) of the adults and 77.6% (95% CI: 68.8%–86.5%)
of children are being diagnosed based on clinical criteria
only. Genetic testing is seldom used as the only diag-
nostic method (8.8% [95% CI: 3.0%–14.6%] of adults
and 16.5% [95% CI: 8.6%–24.4%] of children) and is
more often combined with clinical criteria in adults
(20.9% [95% CI: 12.5%–29.2%]) than in the paediatric
population (5.9% [95% CI: 0.9%–10.9%]; p = 0.004).
When using clinical criteria to diagnose FH, the most
used clinical guidelines for children were from the AHA
and the European Atherosclerosis Society (EAS) (68.2
[95% CI: 56.9%–79.4%] and 16.7% [95% CI: 7.7%–

25.7%] respectively). In adults MedPed and Simon
Broome criteria (39.1% [95% CI: 27.1%–51.0%] and
32.4% [95% CI: 22.7%–46%], respectively) were most
commonly used. However, significant variation existed
when responses from the same province and institution
were compared.

Available structure for a systematic FH screening
program
Only 48.2% (95% CI: 38.8%–57.5%) of the physicians
screened patients for hypercholesterolemia in their
respective institution. Knowledge about registry for FH
patients in their region was only reported by 9.9% (95%
CI: 4.4%–15.5%) of the respondents. Responses about
FH registry from within the same institution were
however inconsistent.

Management of patients with premature
cardiovascular disease
Patients with premature cardiovascular disease had
their cholesterol measured often or always by 75.0%
Fig. 2: Measures taken at a patient with a premature cardiovascular d
Cholesterol measurement; c) Evaluation of FH with clinical criteria; d) Gen
lipid lowering therapy.

www.thelancet.com Vol 12 May, 2023
(95% CI: 66.8%–83.2%) of the physicians and in 82.4%
(95% CI: 75.2%–89.6%) of cases were often or always
prescribed lipid lowering therapy when cholesterol
levels were above the treatment threshold, as presented
in Fig. 2. On the other hand, 6.5% (95% CI: 1.8%–

11.1%) of the respondents expressed that they never
measured cholesterol in these patients and when
cholesterol levels were already available, 3.7% (95% CI:
0.1%–7.3%) never initiated lipid lowering therapy.
Actively considering FH was seldom or never done by
21.3% (95% CI: 12.8%–29.9%) of the physicians.
Applying clinical criteria to diagnose FH was seldom or
never by 45.1% (95% CI: 35.4%–54.8%) of the physi-
cians. Genetic testing was never done in 52.5% (95% CI:
42.7%–62.2%) of the patients with premature CVD,
while cascade screening of relatives was performed only
sometimes by 30.1% (95% CI: 21.2%–39.0%) of the
physicians.

Treatment of adults with FH
Adults with FH are most frequently treated with life-
style changes, statins and ezetimibe (46.6% [95% CI:
37.0%–56.2%]), followed by a combination of statins
and lifestyle changes (40.8% [95% CI: 31.3%–50.3%]).
PCSK9 inhibitors are used only by one physician (1.0%
[95% CI: 0%–2.9%]). Statins alone or in combination
with ezetimibe (with/without lifestyle changes) are
prescribed to adult FH patients by 92.2% (95% CI:
87.1%–97.4%) of the physicians (Fig. 3).

Treatment of children with FH
Statins accompanied by lifestyle changes is the most
common (40.9% [95% CI: 30.9%–50.9%]) practice of
isease. a) actively considering familial hypercholesterolemia [FH]; b)
etic testing for FH; e) Cascade testing of relatives; f) Prescription of

5
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Fig. 3: Treatment of adult and paediatric individuals with familial hypercholesterolemia.
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treatment in paediatric patients with FH, followed by
statins in combination with ezetimibe and lifestyle
changes (28.0% [95% CI: 18.8%–37.1%]). Lifestyle
changes as the only method of treatment is used in
21.5% (95% CI: 13.2%–29.9%) of the cases. Statins
alone or in combination with ezetimibe (with/without
lifestyle changes) are accessible to 78.5% (95% CI:
70.1%–86.8%) of children with FH. Only 2.2% (95% CI:
0%–5.1%) of the physicians prescribe PCSK9 inhibitors
(Fig. 3). Treatment is started at an average age of 12.4
(95% CI: 12.1–12.7) years, however the interval for the
age at treatment initiation spans from 2 months to 30
years (Fig. 3).

Economic aspects of FH care
The average cost of FH genetic testing, according to
20.4% of the respondents, was approximately 7000 PKR
(95% CI: 6700–7200) which amounts to 35 US $ (95%
CI: 33.5–36). Physicians estimated that the mean
monthly dose of statins cost was approximately 1700
PKR (95% CI: 1660–1730) or 8.5 USD (95% CI: 8.3–8.6)
for adult patients and 1500 PKR (95% CI: 1440–1520) or
7.5 US $ (95% CI: 7.2–7.6) for paediatric patients. Ac-
cording to the Pakistan Bureau of Statistics, the average
monthly wage in 2020–21 was 24,028 PKR.1 The cost of
genetic testing, monthly statin dose of statins for an
adult, and monthly statin dose for a child represent
29.1% (95% CI: 27.9%–30.0%), 7.1% (95% CI: 6.9%–

7.2%) and 6.2% (95% CI: 6.0%–6.3%) of the average
monthly wage in Pakistan, respectively.

Out of pocket expenditure was the only option of
financing FH treatment for patients of 63.1% (95% CI:
54.1%–72%) of the physicians. Other sources of finances
were federal government (3.6% [95% CI: 0.1%–7.1%]),
provincial government (7.2% [95% CI: 2.4%–12.0%]),
hospital funds (12.6% [95% CI: 6.4%–18.8%]), charity
(6.3% [95% CI: 1.8%–10.8%]), and in some cases a
combination of these options (7.2% [95% CI: 2.4%–

12.0%]).

Barriers
The predominant barriers identified were the lack of
financial resources (Fig. 4d) followed by the lack of
government support (Fig. 4f) and that FH was not
considered a healthcare priority (Fig. 4h). A consider-
able proportion of respondents suggested that the lack
of national consensus (Fig. 4a) and the lack of clear
guidance or recommendations (Fig. 4c) was often the
case for not implementing a systematic FH screening
programme. There was a mixed response towards lack
of professional consensus on an international level
(Fig. 4b).

Requirements for the implementation of a
systematic FH screening programme
Physicians expressed that the most important and the
most relevant measure needed to implement the sys-
tematic FH program was resources and support at the
institutional level (average score 4.56 [95% CI:
4.55–4.57]; Fig. 5), followed by clear professional and
national guidelines/recommendations (average score
4.55 [95% CI: 4.54–4.56]), and resources and support
from the government (average score 4.48 [95% CI:
4.46–4.49]). The least important or relevant were mea-
sures to combat discrimination of FH patients (average
score: 3.93 [95% CI: 3.91–3.95]).
Discussion
This study is the first investigation to map the currently
available infrastructure and the capability of the
healthcare system for the management of FH patients
www.thelancet.com Vol 12 May, 2023
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Fig. 4: Main barriers to performing a systematic familial hypercholesterolemia screening program. a) lack of professional consensus on
national level; b) lack of professional consensus on international level; c) lack of clear guidance/recommendations; d) lack of financial resources;
e) lack of institutional support; f) lack of support by government; g) too difficult to be implemented in practice; h) not a healthcare priority in
our country; i) possibility of genetic or other discrimination of patients.

Fig. 5: Relevancy of measures required for the implementation of a systematic familial hypercholesterolemia screening program. a) clear
professional consensus on national level; b) clear professional consensus on international level; c) clear professional guidance/recommendations;
d) resources and support by institution; e) resources and support by government; f) assistance with practical implementation; g) measures
against genetic or other discrimination of patients; h) support from patient advocacy organizations.
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in Pakistan. Similar studies have also been conducted
across the region including India, Malaysia, and a few
countries from Asia Pacific.17–20

The WHO recommends a physician-population ratio
of at least 1:1000, however 44% of the countries fail to
meet this goal. On the other hand, Pakistan has a ratio
of 1.12 physicians per 1000 people, but the question is if
these physicians are equipped with the awareness and
knowledge about FH.21,22

The results of the present study suggest that most of
the respondents encountered <50 adult patients and <10
paediatric patients with FH, displaying the existing sit-
uation of FH in Pakistan. According to the majority
(75%) of the participants of the present study, patients
with the incidence of premature CVD had their
cholesterol levels measured and were prescribed lipid
lowering therapy, however genetic testing was rarely
performed. Our results suggest that the median age for
diagnosis and treatment initiation is 10 years. However,
this is mostly a result of opportunistic screening as
universal screening programs are not implemented in
these institutions. A majority (73%) of the physicians
and specialists who took part in the present study used
AHA guidelines, 33% followed NICE guidelines for the
diagnosis and management of FH. Moreover, differ-
ences exist among the responses within the same
institution suggesting a potential gap in awareness and
knowledge regarding FH. Majority of the physicians
included in this study considered statins and ezetimibe
combined with lifestyle changes as a recommended
treatment option for adult FH patients (46.6%) and
statins in combination with lifestyle changes for chil-
dren with FH (40.9%). The participants of the study
considered lack of financial resources as the major
barrier in implementing a systematic FH screening
program and estimated. The participants of the study
estimated the mean monthly cost of statins to be 8.5 US
$ (1700 PKR) for adults and 7.5 US $ (1500 PKR) for
children.

The results of the current study are no exception as
several previous studies from around the world have
also identified similar gaps. A survey conducted in
France suggests that FH is generally underdiagnosed
and undertreated mostly due to the lack of knowledge
among physicians and difficulties in implementing
India17 India18 Malaysia19 Mal

Awareness about FH guidelines (%) 40.6 31.0 39.0 35.0

Cascade screening of relatives (%) 41.4 52.0 53.0 82.0

Prescription of statins to FH patients (%) 91.7 50.0 96.2 96.0

Prescription of statins & ezetimibe
to FH patients (%)

19.5 33.0 58.3 56.0

Proportion percentage of the clinicians surveyed from the respective countries are men

Table 1: Comparison of familial hypercholesterolemia (FH) care in South Asi
consolidated guidelines.23 Similarly, only 34% of the
physicians from ten countries in the Asia–Pacific region
(Table 1) considered themselves fully aware of FH and
less than half were aware of the national and interna-
tional guidelines.20 A mapping survey conducted among
95 respondents across 78 countries showed that only a
few countries were able to achieve a diagnosis rate above
10% and most of these were in the Europe.14 In a study
conducted by American College of Cardiology (ACC),
approximately 10% of the cardiologists were fully
confident about their knowledge and awareness of FH
and stressed on the need to develop extensive FH
awareness programs.24 Around 30% of the physicians
from India had above average knowledge and awareness
about FH.17,18 More than 50% of the physicians surveyed
in Saudi Arabia, had no familiarity with FH.25 In
contrast, a study conducted in Australia showed that
76% of the clinicians had knowledge regarding FH and
43% were aware of the available lipid guidelines.26

There are no definite FH diagnosis guidelines in
Pakistan, hence physicians employ different guidelines
for the diagnosis and management of FH. Whilst inter-
national guidelines agree that high cholesterol, positive
family history, and physical features of FH suggest a
diagnosis, there is variation among guidelines with
regards to the level of cholesterol and the importance of
secondary features. Cascade screening combined with
genetic testing of the family members of the known in-
dex case is generally recommended as an effective
approach for FH screening.27 Previous FH mapping
studies have shown that cascade screening of FH patients
is performed by physicians in Saudi Arabia and a few
countries in Asia Pacific region.20,25 However, a study
conducted among physicians in India, reported that only
41.4% of the participants screened close relatives of FH
patients.17 The screening of FH patients and their family
members is widely performed in high income countries,
however only a fraction of population in low-income and
middle income countries has access to genetic testing.10,12

Generally, lifestyle changes are considered the first
and fundamental strategy for the management of FH in
both children and adolescents followed by statin therapy
for children aged 8–10 years, whose LDL-C levels are
persistently ≥160 mg/dL even after lifestyle modification
and adults with baseline LDL-C levels >190 mg/dL.11
aysia20 Taiwan20 Vietnam20 Philippines20 Pakistan -current study

53.0 28.0 N/Aa N/A

77.0 83.0 53.0 71.8

95.0 75.0 95.0 92.2 (for adults);
78.7 (for children)

63. 31.0 48.0 49.5 (for adults);
35.5 (for children)

tioned. aN/A indicates not applicable or not available.

a and Southeast Asia.
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According to the EAS guidelines, primary prevention of
individuals with heterozygous FH is aimed at reaching an
LDL-C reduction of ≥50% from baseline and an LDL-C
goal of <55 mg/dL for very high-risk patients.27 Physi-
cians from India and Asia pacific countries, recom-
mended statins combined with lifestyle changes and
ezetimibe as a primary treatment option for FH (Table 1),
consistent with the results from the present study.17–20

Apart from statins other lipid lowering therapies, such
as PCSK9 inhibitors (evolucumab and alirocumab),
mipomersen, lomitapide and LDL apheresis have been
developed over the years and used in several countries,
typically for those with homozygous FH or severe LDL-C
elevation.11 Despite their promising activities, these drugs
are not widely available in Pakistan and come at a high
cost. Only three respondents in the present study pre-
scribed PCSK9 inhibitors to their patients.

Early lipid screening of a child with family history of
premature onset of CAD, at 2 years and general
screening between 9 and 11 years is recommended.5 FH
mapping studies in different countries suggest that
screening age might differ from country to country.
General practitioners in Australia screen children aged
13–18 years whereas in India, almost fifty percent of the
physicians screen FH patients aged between 13 and 18
years.17,26 Different clinical practices and lack of uniform
guidelines on the age for FH screening lead to a delayed
diagnosis of FH i.e., in adults, mean age for diagnosis of
FH among males and females is 43 and 46 years,
respectively and only 2% are diagnosed before the age of
18 years.6 The Slovenian model for FH universal
screening involves mandatory screening of children at
the age of 5 years, followed by genetic and cascade
screening of children referred to the tertiary care level.28

Pakistan spent 1.2% of the total GDP in 2020–2021
on health expenses compared to 5% recommended by
the WHO.13 Thus, lack of financial resources and low
budget allocation in healthcare sector can be a major
barrier in implementing FH screening, diagnosis, and
treatment, which was also stressed out by the present
study respondents. Consequently, low financial re-
sources can shift the burden on the patients to rely on
out-of-pocket payments for healthcare needs which
would lead to catastrophic impacts on the quality of life
of the patients and push the households into extreme
poverty. In Pakistan, about 32% of health expenditure is
borne by the Government, while the remaining 64%
relies on out-of-pocket treatment payments.13 A same
trend can also be seen in the present study where 63%
of the physicians consider out-of-pocket treatment as the
only financing option for FH treatment. The higher
price of monthly dose of statins with respect to average
monthly income also pose serious financial burdens on
the patients and their family. Compared to Pakistan, in
other countries such as Australia, the monthly cost of
statins is estimated at 7 USD representing 0.4% of the
average monthly wage.29,30 In Slovenia, the average
www.thelancet.com Vol 12 May, 2023
monthly dose of high intensity statins (rosuvastatin
40 mg or atorvastatin 80 mg) is around 4.30 USD (0.3%
of the net monthly salary) and the cost is covered by the
insurance. Extended public healthcare expenditure
could lead to the provision of better healthcare facilities,
which in turn could lead to positive outcomes in terms
of FH screening and treatment in Pakistan.

One of the major limitations of this study is the lack
of consistent responses from respondents even from
within the same institutions. We assume that re-
spondents did not comprehend some of the questions.
Non-coherent responses to simple questions about the
programs and strategies in their host institutions were
excluded from the analysis. In addition, low response
rate and a relatively small number of included clinicians
from the country impedes the generalization of the
study results. This implies that FH care is a low priority
area in Pakistan, which is already facing a significant
disease burden that includes, diabetes, cardiovascular,
gastrointestinal, and respiratory conditions. Hence only
a small fraction of dedicated professionals working on
FH. Extended studies need to be conducted to analyse
the availability of FH screening programmess in the
country. The participants of the study stressed the
importance of provision of resources and support at the
institutional level for FH screening. They also emphas-
ised the provision of clear and consolidated guidelines
for FH screening.

Despite being considered a public health priority,
FH remains underdiagnosed and undertreated in
various regions of the world. Being a low-middle in-
come country, the Pakistani population has a sub-
stantially high risk of CVD and FH can be a
contributing factor. The study provides a first
comprehensive mapping of the capacity of the existing
infrastructure for the diagnosis and treatment of FH
and other dyslipidemias. The study highlighted the
shortcomings in the healthcare system of Pakistan
regarding FH; hence it is crucial to develop a network
involving stakeholders from healthcare sector to
implement a consolidated FH screening, diagnosis
and treatment program in the country.
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