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Chinese herbal medicine and telemedicine are two promising approaches to enhancing the management
of chronic diseases. Chinese herbal medicine offers a diverse range of treatments based on traditional
knowledge, utilizing bioactive compound with anti-inflammatory, immunomodulatory, antioxidant
and other beneficial effects. Increasingly rigorous studies are validating the effectiveness of Chinese
herbal medicine in various chronic conditions such as cardiovascular diseases, diabetes, respiratory
ailments, and cancer. At the same time, telemedicine has revolutionized healthcare by enabling remote
diagnosis, treatment, and patient monitoring. It overcomes geographical barriers, facilitates continuous
communication between patients and healthcare providers, promotes treatment adherence through
education, and enhances cost-effectiveness. The integration of Chinese herbal medicine and telemedicine
has the potential to provide personalized and holistic care, leveraging technological advancements.
However, this integration also presents challenges, including standardizing herbal formulations,
understanding pharmacological mechanisms, managing drug interactions, generating robust clinical
evidence, navigating regulatory complexities, and addressing cultural barriers. These challenges require
rigorous scientific investigation. Nonetheless, this integrative approach aligns with current healthcare
trends, offering a patient-centric model that combines traditional wisdom with modern innovations.
The aim of this review is to critically analyze the potential synergies between Chinese herbal medicine
and telemedicine in chronic disease management. This analysis aims to establish a foundation for future

research directions and the practical application of this integrated approach.
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Chronic diseases, characterized by their prolonged
course and gradual progression, pose a growing global
health challenge. Non-Communicable Diseases
(NCDs) like cardiovascular disease, cancer, and
diabetes are the leading cause of death worldwide,
demanding innovative approaches to management!!.
Traditional management relies on a combination
of medications, lifestyle changes, and regular
monitoring, focusing on slowing disease progression
and symptom relief. While pharmacotherapy has
achieved significant advancements, limitations like
patient non-adherence and adverse drug reactions
necessitate alternative strategies>3!,

Chinese Herbal Medicine (CHM), with its holistic
approach and generally well tolerated treatment
profiles, offers a complementary or alternative option.
While its use for various ailments spans centuries,
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recent studies have validated its efficacy!®. The
bioactive compounds in CHM exert diverse effects,
often modulating the neuro-biochemical pathways
implicated in chronic disease development!!.

Telemedicine, a digital health intervention, has
revolutionized healthcare delivery by enabling
remote diagnosis, treatment, and patient monitoring.
It overcomes geographical barriers and improves
access to care, particularly crucial for chronic
disease management, which requires ongoing
patient engagement and monitoring!®. The synergy
between CHM and telemedicine in chronic disease
management holds significant promisel”’. CHM
provides a diverse therapeutic arsenal that can be
tailored to individual patient needs. Telemedicine,
on the other hand, fosters continuous patient-
provider communication and promotes treatment
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adherence through targeted education and follow-
ups. Additionally, telemedicine platforms can serve
as repositories of patient data, potentially aiding
future evidence-based CHM implementation and
furthering our understanding of its impact on chronic
diseases!®.

This review aims to critically analyze the potential
synergies between CHM and telemedicine for
chronic disease management. We will explore recent
neuro-biochemical evidence on CHM’s effects,
assess its safety and efficacy, and evaluate the role of
telemedicine in improving patient-centered outcomes
and healthcare delivery efficiency. Ultimately,
this review seeks to establish a platform for future
research directions and the practical application of
CHM within telemedicine platforms, paving the
way for a unified, patient-focused, and sustainable
approach to chronic disease management.

THE INCREASING BURDEN OF CHRONIC
DISEASES

A renewed warning by the global risks report 2011
identifies five chronic diseases that will have a
significant impact on China’s medical and economic
systems in the next two decades. These diseases are
cardiovascular diseases, tumors, diabetes, respiratory
discases and mental disorders!'®!Yl. In fact, chronic
diseases are responsible for 87 % of total deaths in
China. They also account for about 70 % of the country’s
total disease burden, posing a significant challenge for
prevention and treatment. Additionally, nearly 300
million Chinese people suffer from hypertension and
obesity. It is estimated that approximately 100 million
Chinese people are affected by diabetes and Chronic
Obstructive Pulmonary Disease (COPD), while >10
million people suffer from stroke, Coronary Heart
Disease (CHD) and obesity, respectively!'>'*. These
diseases not only consume a significant number of
medical resources but also impose a heavy burden on
individuals, their families, and society at large.

The prevalence of cardiovascular diseases is increasing
in China. The -cardiovascular disease report in
China 2022, released by China’s National Center for
Cardiovascular Disease!'”), indicates that approximately
290 million people in China have cardiovascular
diseases. This includes 250 million people with
hypertension and 11 million people with CHDU®!",
Evidence-based medicine studies have shown that
hypertension has become one of the most significant
risk factors for cardiovascular and cerebrovascular
diseases among the Chinese population. It accounts for
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more than half of the incidence and mortality related
to these diseases!'®!?). The prevalence of hypertension
among adults rises significantly with age. For instance,
nearly 1/3" of the population aged (45-59) y and half
of the elderly population suffer from hypertension!?’..
However, it is concerning that awareness, treatment,
and control rates for hypertension are low while the
prevalence, disability, and mortality rates remain high.
Therefore, it is crucial to prioritize the prevention
and treatment of cardiovascular and cerebrovascular
diseases by addressing the issue of hypertension!!!,

Stroke is the 2™ leading cause of death among
individuals aged 60 y and older in China. It has become
a significant global public health concern due to its high
incidence, disability, and mortality rates”. In the past
three decades, the incidence of stroke has increased
by 32 % among rural residents and by 18.1 % among
urban residents. Furthermore, strokes are now affecting
people at a younger age!'>*!. According to the 2010
China Chronic Disease and Risk Factor Surveillance
(CCDRFS), the age-standardized prevalence of
Transient Ischemic Attack (TIA) in China was
approximately 2 %, with awareness and treatment rates
below 10 %. Since TIA is considered a precursor to
stroke, proactive intervention could effectively prevent
stroke incidencel®¥. It is worth noting that the mortality
rate of ischemic stroke has increased, while the rate of
hemorrhagic stroke has decreased 2. This trend can
be attributed to efforts in hypertension prevention and
treatment, as well as primary prevention.

It is projected that chronic respiratory diseases,
specifically COPD, will become the 3™ leading cause
of death globally by 2022, following ischemic heart
disease and cerebrovascular disease”!. According to
the global burden of disease, the number of disability-
adjusted life years lost to COPD in China is estimated
to exceed 2000 per 100 000 individuals, significantly
impacting the prognosis and quality of life for middle-
aged and elderly patients. The estimated total number
of COPD patients is 100 million, making COPD a
prevalent chronic disease on par with hypertension and
diabetes?l. Between 1990 and 2019, China’s COPD
diagnosis rate varied from 23.6 % to 30.0 %, and only
half of those diagnosed received treatment. There
is a low level of awareness among frontline doctors
regarding COPD prevention and treatment, highlighting
the need for enhancements in basic health services and
efforts to prevent COPD?!,

Diabetesistheleading cause ofkidney failure worldwide,
particularly in developing countries such as China,
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where glomerulonephritis is the predominant cause.
The prevalence of obesity and diabetes has significantly
increased, causing a shift in the patterns of Chronic
Kidney Disease (CKD). In China, diabetes-related
CKD has surpassed glomerulonephritis-related CKD
since 2011, resulting in the emergence of hypertensive
nephropathy and obstructive kidney disease. To address
this issue, public health interventions have been
implemented, including the establishment of a national
CKD surveillance system, improved management of
diabetes and hypertension, and enhanced affordability
of kidney replacement therapy!?’2*.

THE ROLE OF CHM IN TREATING
CHRONIC DISEASES

The global prevalence of chronic illnesses has created
an urgent need to explore a diverse range of treatment
approaches. CHM, with its extensive historical
background and holistic principles, emerges as a highly
valuable contender in this field. CHM is based on the
concept of Qi, the vital energy that flows throughout
the body. Its treatment approach aims to restore balance
within this energy system by addressing the root causes
of chronic conditions, rather than simply alleviating
symptoms!>3%,

The vast array of CHM encompasses thousands of
medicinal plants, minerals, and animal products,
forming a unique therapeutic treasure trove®!l. Modern
scientific research is shedding light on the scientific
basis for the effectiveness of CHM. These traditional
remedies contain bioactive compounds exhibiting

various pharmacological properties, including anti-
inflammatory, immunomodulatory, and antioxidant
effectsi®*>331, For example, astragaloside IV, a compound
found in Astragalus membranaceus, demonstrates
immunomodulatory  properties,  suggesting its
potential use in managing autoimmune diseases®!.
Moreover, CHM targets inflammation effectively,
a common underlying factor in the progression of
many chronic diseases?®. Berberine, an alkaloid
present in Coptis chinensis, has been shown to inhibit
inflammatory responses and decrease the production
of pro-inflammatory  cytokines®®.  Additionally,
CHM constituents with antioxidant properties, such
as epigallocatechin gallate found in green tea, help
reduce oxidative stress, a contributing factor to
chronic conditions like cardiovascular disease and
diabetes®”. CHM also holds potential for benefiting
neurodegenerative diseases and chronic pain, which
often involve neuro-biochemical pathwaysP®. Ginkgo
biloba, renowned for its neuroprotective effects,
enhances cerebral blood flow and interacts with
neurotransmitter systems, offering potential relief
for these conditions®”. Diseases related to chronic
metabolism, such as diabetes and obesity, are particularly
relevant areas where CHM shows promise!”. Certain
CHM formulations have been shown to improve insulin
sensitivity and regulate lipid metabolism by influencing
complex metabolic networks!*!“¢, Table 1, represents
a compilation of studies that have investigated the
possible impact of CHM on the management of chronic
diseases*>47-34,

TABLE 1: SOME STUDIES THAT INVESTIGATED THE EFFECT OF CHM ON CHRONIC DISEASES

Type of Samples

Author disease Study type size Country Goals of study Results Conclusion
Treatment with The long-term survival CHM improves
CHM affected the rate dg:emonstrated lon -tF:—:-rm
Huang CKD Retrospective 14 718 CKD Tai survival rate of CKD . "~ . g-ter
47 . aiwan . ) significant benefits for survival in
et al.1! cohort patients patients undergoing o . .
; CHM users within a 12y patients with
conventional Western -
. follow-up period CKD
medical management
The rate of adverse
events was slightly
Adverse events lower in the CHM ;)veer:i, t((:)Htl:g
Coyle COPD Systematic 11 999 reported in clinical  groups compared with wz-Fl)l tolerated
et al.*s review participants studies of CHM for controls. The most

in people with

COPD frequently reported
COPD
adverse event was
nausea
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The evidence
remains weak

Evaluate published . . due to the small
. . There is encouraging .
. clinical trials of . sample size,
Systematic evidence of OCHM . "
- 3170 OCHM for the - - high clinical
CHF review and . - . combined with CMT to .
. participants improvement of . : . heterogeneity,
meta-analysis . e s improve quality of life
quality of life in in CHF patients and poor
patients with CHF P methodological
quality of the
included trials
CHM as
adjunctive
N Investigate the The CHM users had therapy may
Longitudinal : :
and 98 788 effects of the long- a lower risk of liver reduce the
HCV retrospective atients Taiwan term use of CHM for cirrhosis than non-users overall mortality
P P the treatment of after adjustment for  and the risk of
cohort : . s - . .
liver diseases comorbidities liver cirrhosis
in patients with
HCV
CHM users had a lower
risk of hyperlipidemia
compared with non- CHM as
users after adjusting adjunctive
Assess the long- for comorbidities by therapy
term effects of CHM  using a multivariate may reduce
HIV- . 21 846 HIV- iy - - . .
. Retrospective ™. . on hyperlipidemia Cox proportional hyperlipidemia
infected infected  Taiwan . -
atients cohort atients and cardiovascular hazard model. In and the risk for
P P disease events in HIV- addition, the CHM users cardiovascular
infected patients had a lower risk of disease in
cardiovascular disease  HIV-infected
compared with non- patients
users after adjusting
for comorbidities
Previous
experience
of using CHM,
o Motivators included desire to
Psoriasis . £ usi . L . prevent relapse,
vulgaris o . Experience o .USl.ng wanting an a tfernatlve and safety
Qualitative 20 China/ CHM for psoriasis to conventional .
and _ - . . . - are important
. study participants Australia vulgaris and chronic medicine, beliefs about .
chronic L. . motivators for
S urticaria CHM and previous :
urticaria . choosing CHM
experience . .
in people with
psoriasis vulgaris
and chronic
urticaria
Evaluation of the CHM was associated CHM may h ave
Systematic efficacy and safety with a greater beneficial
- 2719 DKD . effects on renal
DKD review and . - of oral CHM as an reduction of .
. patients . - L function and
meta-analysis adjunctive treatment albuminuria than o
for DKD placebo albuminuria in
adults with DKD
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Investigate the
frequencies and

The use of CHM
as adjunctive
therapy may

Teai Stroke Retrospective 3079 stroke patterns of CHM  The cumulative survival imorove the
ot al.b¥ patients cot?ort patients  Taiwan treatment for stroke probability was higher over[;ll survival
’ with T2D with T2D patients with T2D in the CHM group
of stroke
and the outcomes of . th
long-term patients wit
T2D
Meta-analyses showed
CHM can significantly
reduce the incidence of
Investigate the myocardial infarction
305 765 efficacy and safety and percutaneous CHMs are
Zhang CHD Systematic . of CHM for CHD coronary intervention,  beneficial for
- . patients . .
et al.t4 review with CHD based on high- and cardiovascular CHD and are

quality randomized mortality, and increase generally safe
controlled trials

systolic function of
heart, the ST-segment
depression, and clinical
efficacy

Note: CHF: Chronic Heart Failure; OCHM: Oral CHM; CMT: Chinese Medicine Treatment; HCV: Hepatitis C Virus; Type 2 Diabetes (T2D) and

DKD: Diabetic Kidney Disease

Rigorous scientific research, including randomized
controlled trials, is increasingly validating the clinical
efficacy of CHM in managing chronic diseases. Studies
have reported significant improvements in symptoms
and overall quality of life for patients with conditions
such as COPD after receiving CHM treatment.
However, it is crucial to address safety and quality
control concerns. Ensuring potential interactions with
pharmaceuticals are identified, standardizing herbal
preparations, and accurately identifying medicinal
plants are paramount to guarantee patient safety*>+.

The recent rise of telemedicine presents a unique
opportunity to integrate CHM into mainstream
healthcare. Telemedicine enables remote consultations,
allowing practitioners to efficiently diagnose, prescribe,
and adjust CHM treatments regardless of location. This
can be particularly useful for patients with chronic
diseases that require long-term care and continuous
monitoring!*. Telemedicine fosters a more accessible,
personalized, and efficient delivery of CHM 3,
Furthermore, telemedicine platforms can serve as
valuable tools for monitoring the safety and efficacy
of Traditional Chinese Medicine (TCM) treatments!“®,
Real-time reporting of adverse effects and monitoring
of adherence can be facilitated, leading to optimized
patient outcomes. This synergy between TCM and
telemedicine has the potential to revolutionize chronic
disease care, offering a comprehensive approach
that bridges the gap between traditional and modern
medicine!®!.
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In conclusion, TCM presents a significant and
complementary approach to conventional medicine for
chronic disease treatment. Its complex array of bioactive
compounds and holistic treatment strategies offer
immense promise. Integrating TCM with contemporary
telemedicine services has the potential to create a
more personalized and effective healthcare system for
chronic disease management. Further rigorous research
is crucial to fully understand TCM’s mechanisms of
action, ensure patient safety, and validate its clinical
efficacy. As the bridge between traditional knowledge
and modern science continues to strengthen, the role
of TCM in the global healthcare system is poised to
become increasingly prominent, offering new hope and
treatment options for patients with chronic conditions.

Hypertension is a significant global health concern,
affecting approximately 1 billion people worldwide
and over 300 million patients in China. It is responsible
for approximately 7 million deaths annually. Studies
have shown that individuals between the ages of 40
y and 70 y with high blood pressure have a two-fold
increased risk of developing cardiovascular disease
when their blood pressure increases by 20 mmHg and
10 mmHg, respectively®®>3¢. Moreover, the risk of
stroke and fatal myocardial infarction increases by 53
% and 31 %, respectively, for each 10 mmHg increase
in Systolic Blood Pressure (SBP)P”!. Antihypertensive
drugs, such as diuretics, long-acting Calcium Channel
Blockers (CCB), Angiotensin-Converting Enzyme
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Inhibitors (ACEI), Angiotensin II Receptor Blockers
(ARB), and beta-blockers, have been used as primary
therapeutic agents for managing hypertension®.
However, their clinical application has been limited
by adverse reactions, including headache, dizziness,
orthostatic hypotension, sexual dysfunction, and other
issues™!. In China, approximately 20 % of hypertension
patients have been treated with TCM. Several studies
have demonstrated that CHM can effectively lower
systolic and diastolic blood pressure and reduce
complications. CHM has been used as an adjuvant
therapy alongside Western Medicine (WM) for patients
with Pulmonary Hypertension (PHTN), resulting in
improved antihypertensive efficacy without an increase
in adverse effects!®“®!!. The national incidence of T2D in
China is increasing annually, with an estimated overall
prevalence of 10.9 % among adults®?. TCM has been
widely used in China, providing additional benefits
such as ameliorating glycemic control, improving
insulin resistance and pancreatic islet function, inducing
weight loss, and low incidence of adverse events!®®4,
Jinlida, a CHM approved by the China Food and Drug
Administration, has been clinically used in China as an
anti-diabetic agent. It is a multi-targeted hypoglycemic
medication consisting of danshensu sodium salt,
puerarin, salvianolic acid B, epimedin B, epimedin

N

C, icariin, and ginsenosides Rbl, Rc, and Rb2[%4.,
Evidence from pharmacological and basic research has
demonstrated its function, including protecting islet
B-cells, anti-oxidative stress, regulating blood glucose-
related hormones, and protecting vascular endothelial
cells). The use of CHM to treat chronic diseases
including diabetes and hypertension was shown in fig.
1. Several clinical studies have been conducted in China
to assess the efficacy of Jinlida for T2D treatment!6+66:67],

THE ROLE OF TELEMEDICINE IN
CHRONIC DISEASES

Telemedicine represents a significant breakthrough in
the field of managing chronic diseases. It brings about
a fundamental change inpatient engagement, access
to healthcare, and the continuous delivery of carel®l.
Telemedicine involves the use of technology to provide
clinical services from a distance. These services include
patient consultations through video conferencing,
remote monitoring of vital signs, easy access to
electronic health records, and communication through
mobile health applications!®®. Telemedicine, which
refers to the use of technology for delivering healthcare
services remotely, has seen a considerable increase in
popularity in recent times (fig. 2).
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Fig. 1: The use of CHM in managing chronic diseases

244

Indian Journal of Pharmaceutical Sciences

Jinlld, O
+ )

Metformin

Type 2diabetic patients

1 Protecting islet B-cells

2 Anti-oxidative stress

3 Regulating blood glucose-related
hermones

4 Protecting vascular endathelial
cells

Special Issue 5, 2024



www.ijpsonline.com

Carg
Datg for oV

o
‘ﬁ&é&t@@ Servers \-.\-'Ilh.lnmmet j& uul:_ Fr—
aas = in
o
Clinician portal =
!;! % (Emaw:ed ‘‘‘‘‘ d expedited d |slon<|udngpm:)/ .

Effective communication and digital interventions

Persons with chronic disease:

A\

in home

Communication via phone conversations and/or face-to-face via phone

¥

3
B

Fig. 2: Diagram illustrating typical telehealth services and their corresponding workflow

Accessibility and continuity of care:

Access to specialized healthcare services can be a
challenge for patients with chronic diseases, especially
those in remote or underprivileged areas. Telemedicine
seeks to tackle this issue by enabling patients to receive
care at their convenience, enhancing the continuity
of care. Patients with chronic conditions need regular
monitoring and adjustments to their treatment plans,
which can be facilitated by telemedicine platforms.
This eliminates the need for frequent travel, saving
them from inconveniences and expenses!®’.

Remote Patient Monitoring (RPM):

RPM is a crucial aspect of telemedicine because it
allows for the ongoing monitoring of a patient’s health
data overtime. This is particularly valuable when it
comes to chronic diseases, as RPM has the potential
to significantly enhance health outcomes by enabling
the early detection of complications and allowing for
prompt intervention. To illustrate, RPM for diabetic
patients permits continuous glucose monitoring,
which provides timely information for making insulin
adjustments7%71,

Self-management and education:

Telemedicine enables patients to receive education
and training on self-management techniques that are
crucial for effectively managing chronic diseases.
Digital platforms provide resources such as medication
reminders, dietary guidelines, and exercise protocols
that are tailored to meet the individual needs of each
patient. Consequently, this foster increased self-efficacy
and improved adherence to treatment regimens(®-,
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Enhanced communication and patient engagement:

Telemedicine facilitates improved communication
between patients and healthcare providers, as it offers
platforms such as secure messaging, email, and
video conferencing. These channels allow patients
to ask questions, report symptoms, and receive
immediate feedback. This is especially beneficial for
managing chronic conditions that require continuous
monitoring!”?. By utilizing these communication
channels, patients become actively engaged in their own
care, which leads to higher levels of patient satisfaction
and involvement(”,

Cost-effectiveness:

A growing body of evidence supports the cost-
effectiveness of telemedicine in managing chronic
diseases. By reducing the need for in-person visits,
telemedicine has proven its ability to lower healthcare
costs for both providers and patients. One significant
advantage of telemedicine is the reduction in hospital
readmissions, which is a common issue among patients
with chronic diseases. This further contributes to the
cost-saving benefits of telemedicine!.

Quality of life improvements:

Telemedicine has been associated with enhanced quality
of life for patients suffering from chronic diseases.
Through the provision of responsive and personalized
care, patients frequently encounter improved symptom
management, decreased rates of depression related to
chronic illnesses, and an increased sense of autonomy
over their health!”!.
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Integration with traditional healthcare:

To ensure optimal management of chronic diseases, it
is imperative to have a seamless integration between
telemedicine and traditional healthcare services. This
integration requires the development of hybrid care
models, where telemedicine acts as a complement to in-
person care. This guarantees that patients have access
to the appropriate level of care when needed. Equally
important is the training of healthcare providers to
effectively operate within these models, enabling the
delivery of high-quality telemedicine services!’.

In conclusion, telemedicine has become an essential
part of managing chronic diseases. It offers many
benefits, such as improved accessibility, increased
patient engagement, cost-effectiveness, and an overall
better quality of life. Although there are still challenges
to overcome, particularly in terms of policy and
integration, the future looks promising thanks to the
development of new technologies and ongoing research
that supports the expansion of telemedicine services.

INTEGRATING CHM AND TELEMEDICINE

Telemedicine refers to the use of electronic information
and communication technology to improve healthcare
delivery when individuals are physically separated.
Online healthcare services cover a wide range of
functions, such as medical consultations, disease
diagnosis, prescription of medication, and management
of chronic conditions®.. It is important to note that
regulations, laws, and Medicaid program policies
regarding telehealth vary greatly across different states
in the United States of America (USA). Additionally,
many countries within the European Union do not
have an official definition for telemedicine services!’”..
In Southwest England, an online consultation system
has been implemented to enable adult patients to
communicate with their primary care physicians!®,
However, available evidence suggests that the adoption
of e-consultations remains relatively low!”. Contrary
to developed nations, telehealth has the potential to
significantly impact developing countries, where
limited medical resources and suboptimal healthcare
services are prevalent challenges. In response to the
global pandemic of the novel coronavirus, many
countries have expanded access to telemedicine to
maintain essential medical care when face-to-face
visits are unsafe. While there has been considerable
attention paid to the accelerated growth of telemedicine
services in the USA and other high-income countries,
the telemedicine revolution may have an even greater

246 Indian Journal of Pharmaceutical Sciences

benefit in terms of improving healthcare access for
vulnerable and geographically remote patients®3,
Patients with chronic NCDs such as hypertension,
diabetes, or COPD require more control and treatment
support!'l, Consequently, patients with chronic diseases
residing in rural areas must travel long distances at
significant out-of-pocket costs to reach the nearest
healthcare facility. In some challenging circumstances,
such as the COVID-19 pandemic, face-to-face clinical
care is often limited. The imposition of government-
mandated travel restrictions, the pressure on infection
control measures at the center and the advice to people
with chronic illness to reduce contact with others
may exacerbate chronic conditions, precipitate acute
complications, and thereby increase stress on already
overburdened hospitals. This is particularly the case
when there is a postponement of outpatient clinic visits
and prescription renewals.

The rise of telemedicine-promoting policies and the
widespread availability of mobile phone access in
numerous Low-and Middle-Income Countries (LMICs)
have opened new avenues for utilizing telemedicine to
address gaps in care for chronic medical conditions!*?!.
Telemedicine offers the potential to overcome
longstanding challenges in primary health care,
including a shortage of skilled healthcare professionals,
difficulties inpatient transportation, and the financial
burden of in-person care. To ensure the successful
implementation or expansion of telemedicine services,
a systematic approach is needed that ensures secure and
equitable access to essential chronic disease carel,

Previous research has shown that telemedicine has the
potential to incorporate complementary, alternative,
and integrative medicine, which aligns with cultural
values and ancestral knowledge!®. Chinese medicine
health management combines TCM principles with
contemporary health management theories and methods.
This is achieved through TCM health counseling for
both healthy individuals and patient groups, with the
aim of managing risk factors associated with diseases
comprehensively. Various approaches are used to
promote disease prevention and healthcare, with a
specific focus on disease management®. The proactive
approach to managing health before and during the
development process aligns with the illness prevention
philosophy of Chinese medicine healthcare. The use
of telemedicine to deliver CHM has the potential to
improve access to CHM practices for individuals
in remote areas or facing accessibility challenges.
Increased accessibility to CHM through telemedicine
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can enhance clinical outcomes, reduce patient healthcare
use, and improve patient satisfaction with mental health
and chronic disease management!’®*]. By integrating
CHM and telemedicine, a more comprehensive and
patient-centered approach to managing chronic diseases
can be implemented. Therefore, it is important to
explore how telemedicine is used within the context of
CHM, especially as CHM continues to be incorporated
into treatment plans and telemedicine is increasingly
utilized to extend healthcare services to remote and
rural communities as shown in Table 28651,

CHALLENGES AND CONSIDERATIONS

The integration of CHM with telemedicine in the
management of chronic diseases represents a unique
blend oftraditional knowledge and moderntechnological
advancements. This approach has significant potential

for enhancing patient care and accessibility. However, it
also presents several challenges and considerations that
need to be carefully addressed to ensure effectiveness,
safety, and scientific validation.

One of the main challenges in integrating CHM
into telemedicine is the standardization of herbal
formulations. Unlike conventional pharmaceuticals,
herbal medicines are derived from natural sources
and therefore show inherent variability in their
composition®. The concentration of bioactive
compounds can vary considerably depending on
factors such as source, harvest time, and preparation
method®!. Ensuring consistent quality and therapeutic
effects across batches is crucial, which requires rigorous
standardization protocols and quality control measures
in the supply chain®?.

TABLE 2: SEVERAL STUDIES HAVE EXAMINED THE COMBINATION OF CHM AND TELEMEDICINE

Author Population Herbal medicine Study type Sample size  Goals of study Results
4552 herbal Introduce the Telemedicine care
COVID-19 patients . - also has shown that
. medicines were KM telemedicine . N
who received rescribed/among Retrospective center for even with patients
Kim et al.®! at least one P & P 1742 patients residence transition,

which 30 % were

telemedicine Qing-Fei-Pai-Du-

session

tang
COVID-19 patients
.- . Kyung-Ok-Ko
participated in and Qingfei

Jang et al.®7 and completed

review

Paidu decoction Observational 2324 patients

treatment of
COVID-19 patients
in Korea

medical care can be
continued without
pause

Describe the
results of the

KM telemedicine \\\ coyip19-related
center and the

clinical possibility SYTPtoms improved
. after treatment
of using herbal

medicines for
COVID-19

Evaluate the
effectiveness of
CHM using data
extracted from
the Hong Kong

Baptist University
Telemedicine
Chinese Medicine
Center database

CHM treatment
significantly reduced
the total score of
individual symptoms
and the number of
reported symptoms

311 patients

The objective
was to describe

the KM .
.. herbal medicine,
telemedicine .
prescribed
program
COovID-19 .
- Retrospective
Jang et gl.l Patients who had CHM case-
g ’ completed two controlled
consultations
Participants
who requ.es.ted Retrospective
telemedicine and
He et al.t® consultation and CHM d ..
L escriptive
medication at
study

rural sanitary
stations

participants

the effectiveness
and challenges
of telemedicine
for providing
health care
from Guangzhou
to rural areas
in Guangdong
Province

It saves costs,
has high patient
satisfaction and

price acceptability,
and can relieve
disease and
syndromes

Note: KM: Korean Medicine
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The pharmacological complexity of CHM, which
is known for its extensive use of multi-ingredient
formulations, poses a considerable challenge in
comprehending the neuro-biochemical mechanisms
that underlying its therapeutic effects®. The
interaction among various herbal components can lead
to synergistic, antagonistic, or additive effects that
are not yet fully understood. Consequently, advanced
analytical methods and bioinformatics tools are
essential for unraveling the intricate interactions at the
molecular level®4,

Patients with chronic conditions often take multiple
medications, which raises concerns about potential
interactions between drugs and herbal medicine when
traditional CHM is introduced®. These interactions can
affect how conventional drugs are absorbed, distributed,
metabolized and excreted, as well as their effects on the
body™!. This can result in reduced effectiveness of the
drugs or increased risk of side effects. To identify and
manage these risks, it is necessary to use comprehensive
electronic health records integrated with telemedicine
platforms. Healthcare providers should have expertise
in both conventional pharmacology and herbal medicine
to effectively provide care in these situations.

Despite CHM's long historical use, there is still a
need for substantial clinical evidence to support its
effectiveness and safety in treating chronic diseases®”.
High-quality randomized controlled trials and meta-
analyses play a critical role in validating the therapeutic
claims of CHM and guiding clinical practice®®.
However, conducting such studies can be challenging
due to the personalized nature of herbal prescriptions
in CHM, which differs from the standardized treatment
protocols used in conventional clinical trials®7'%2],

The regulatory framework for CHM varies significantly
across jurisdictions, resulting in a complex landscape
for telemedicine services that may extend beyond
national borders. Ensuring compliance with diverse
regulations regarding the practice of herbal medicine,
telehealth consultations, and cross-border medicine
delivery presents a significant challenge. Moreover, it is
crucial to carefully address legal considerations about to
practitioner licensing, patient privacy, and data security
to maintain trust and protect stakeholders. Integrating
CHM with telemedicine also involves overcoming
cultural and educational barriers. Healthcare providers
must receive adequate training to comprehend and
effectively convey the principles of CHM to patients
from diverse cultural backgrounds. Likewise, patients
should be educated about the underlying reasons,
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potential benefits, and limitations of CHM, enabling
them to make informed decisions about their healthcare.

The technological integration of CHM into telemedicine
platforms necessitates the development of specialized
software and databases to support the unique aspects
of herbal medicine, such as personalized formulation
and dosage adjustments. Ensuring interoperability
with existing healthcare IT systems, while maintaining
scalability and user-friendliness, represents a significant
technical challenge. Finally, the integration of CHM
and telemedicine must be approached with ethical
considerations at the forefront. Issues such as informed
consent, respect for patient autonomy, and equitable
access to care are of paramount importance. It is crucial
to actively mitigate the potential for health disparities
to arise due to differential access to technology. In
summary, the synergistic approach to chronic disease
care via the integration of CHM and telemedicine is
laden with challenges that require concerted efforts
from researchers, clinicians, technologists, and
policymakers. To fully realize the potential of this
integrative healthcare model, it is essential to address
the challenges through interdisciplinary collaboration
and robust scientific inquiry.

CONCLUSION

Chronic disease management can benefit from
the integration of CHM and telemedicine. This
holistic approach combines the individualized and
natural remedies of CHM with the convenience and
accessibility of telemedicine, ultimately improving
patient outcomes and enhancing the quality of care. As
healthcare systems continue to evolve, bridging the gap
between traditional and modern medicine approaches is
a promising avenue for tackling the growing burden of
chronic diseases.
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