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ABSTRACT

Traditional and Complementary Medicines (T&CM) are an integral part of health care having deep cited roots in history for the
treatment and prophylaction of various mental and physical diseases and to maintain health in good conditions. Although T&CM
includes herbal medicines, acupuncture, yoga, and some other indigenous practices this review is mainly focusing on the safety
issues associated with the use of herbal medicines (including herbs, herbal materials, herbal preparations, and finished herbal
products) either used alone or combined with conventional pharmaceuticals. The trend of using T&CM is on the rise currently as
these products are branded as completely safe and free from any kind of adverse effects. This misperception is wrong because
a lot of intrinsic and extrinsic factors are responsible to affect the quality of these drugs resulting in severe health consequences.
Misidentification of herbs, overdosing, adulteration, and the presence of environmental contaminants like pesticides, heavy metals,
and microbial and fungal contaminants are some issues that account for the risks associated with herbal medicines. Another alarming
aspect is the concurrent use of both herbal and conventional medicines resulting in interactions of natural phytochemicals with
synthetic constituents of conventional medicines resulting in potentiating or antagonizing the pharmacological effects of drugs. The
need for time to ensure the quality, safety, and efficacy of T&CM according to the standards of the World Health Organization to make
rational use of herbal medicines safe and sound.
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INTRODUCTION

Drugs originated from nature enjoy great value
since prehistoric times but a marked increase in the
international trade and commerce in the field of herbs
and related products provides great evidence of their
worldwide popularity. As per World Health Organization
Global Centre for Traditional Medicines (GCTM) 88% of
the world’s population belonging to both developed and
developing countries still rely on the traditional system
of medicine. Moreover one hundred seventy member
states of WHO report the use of traditional medicines
and requested WHO for evidence-based data collection
that will guide for setting reforms, policy-making, and
regulation of T&CM all over the globe. International
Regulatory Cooperation for Herbal Medicines (IRCH)
has also become part of WHO in this regard to achieve
these goals [1]. According to the WHO Global Report
on Traditional and Complementary published in 2019,
countries that integrate both T&CM and Conventional
Pharmaceuticals in the best way may better meet the
unique health challenges of the current scenario [2].

Conventional Pharmaceuticals are medicinal drugs that
are the mainstream part of the conventional health care
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system and are also known as conventional medicines,
allopathic and western medicines. On the other
hand, Traditional Medicines TM (also known as Non-
conventional medicines and un-conventional medicines),
Complementary medicines (CM), and Alternative
medicines (AM) include health care practices (yoga,
acupuncture, mind-body intervention, efc.) incorporating
herbal medicines obtained from plant, animal, microbe,
marine and mineral sources for maintaining physical and
mental health [2, 3]. World Health Organization published
“WHO traditional medicine strategy 2014-2023” in
2013 where it defined Traditional and Complementary
Medicines as “T&CM merges the term TM and CM,
encompassing products, practices, and practitioners”
[3]. To assure the quality, safety, and efficacy of T&CM
all over the globe this document covers all three basic
pillars of the healthcare system i.e. Products, Practices,
and Practitioners [3].

The health care system in Pakistan is comprised of both
conventional and traditional systems of medicine. Herbal
medicines are a major part of pharmacotherapy in various
Traditional settings in Pakistan including Tibb-e-Unani,
Homeopathy, Ayurvedic, etc. Despite its popularity, most
of the Pakistani population is unaware of the potential
health risks that may be associated with T&CM [4-7].
The objective of this review is to highlight and discuss
the health issues related to the use of T&CM focusing
on Herbal medicines either taken as the sole agent or
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combined with conventional pharmaceuticals. This will
impart knowledge and awareness not only for general
physicians, pharmacists, and medical students but also
for practitioners of the traditional system of medicines to
use herbal medicines with caution.

METHODOLOGY

An electronic literature search using different databases
like Pub Med, Web of Sciences, and Google Scholar was
conducted to identify articles related to the risk associated
with the use of traditional medicines. Search terms were
constructed using terms like herbal medicines, traditional
medicines, non-conventional medicines, complementary
and alternative medicines, risks, safety, herb-drug
interactions, herb-herb interactions, and concurrent use
of herb and conventional medicines. Moreover relevant
bibliography was hand searched also in this regard. No
restrictions were employed regarding the time and origin
of publication.

Health Risk Associated with Traditional and
Complementary Medicines (T&CM)

There are many reasons why people are moving back
towards Traditional and Complementary medicines.
Apart from all grounds, one of the main reasons for the
popularity of herbal medicines is the misperception that
these drugs are completely safe and free from any kind
of side effects as happened in the case of conventional
allopathic medicines [8-13].

However, the majority of clientele are unaware of
the possible health risks related to these natural
medicines so consider these drugs completely safe for
consumption. This ideology is misleading regarding the
safe and effective use of T&CM. It is scientifically proven
that quality comprised herbal medicines as well as
concurrent use of both allopathic and herbal medicines
may lead to severe complications and aggravated
disease conditions. A lot of challenges are described
by World Health Organization’s 2005 global survey
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Fig. (1): Potssible Health risks associated with Herbal Medicines.

report regarding safety and toxicity, quality control, and
regulatory status [14-18].

The use of T&CM especially herbal medicines is not risk-
free, but the nature of health hazards depends upon the
way these medicines are being utilized. People mostly
self-administer different herbs as home remedies or
take OTC herbal formulations without any supervision.
Another way of utilizing T&CM is to take them as per
the prescription recommended by any practitioner of
traditional medicine like hakims, homeopaths, Ayurvedic
vaid, efc. The third common practice is noticed as Co
uses of both T&CM and Conventional pharmaceuticals
thatincrease the chances of severe health consequences
manyfold. Fig. (1) represents a summary of types of
health risks that may be encountered using T&CM alone
or combined with Conventional medicines.

Risks Linked with Contemporaneous Use of Herbal
Medicines/ T&CM and Conventional Pharmaceuticals

It is evident from the scientific literature that majority of
the people consider no harm in taking both conventional
and unconventional medicines together as they are
unaware of the fact regarding interactions between herbs
and drugs [19-24]. This malpractice is usually followed to
treat some highly prevalent diseases like gastrointestinal
(indigestion, acidity, gastritis, constipation, diarrhea,
vomiting), respiratory (cough and cold, rhinitis, asthma),
urinary tract diseases, skin ailments, weight loss,
hypertension, diabetes, efc.

Most of the co-users don’t inform their healthcare
practitioners regarding this practice of simultaneous
usage of herbal medicines with allopathic medicines. It
may complicate the picture rendering the identification of
the true cause of damage.

Herb-Drug Interaction (HDI)

The clinical therapeutic efficacy of conventional drugs is
affected by the co-use of herbs and even some food due to
the pharmacokinetics and sometimes pharmacodynamic
characteristics of drugs. Changes in drug pharmacology
due to herb-drug interactions can be explained as the
therapeutic effect of any drug being produced due
to its active ingredients. Herbal medicines contain
biosynthetic phytochemicals like alkaloids, glycosides,
phenols, flavonoids, tannins, steroids, efc. as the active
ingredient, while in the case of conventional medicines
active ingredients are synthetic analogues. Interactions
between these natural and synthetic compounds are the
reason behind herb-drug interactions leading to altered
bioavailability of the drug.

Alterations in Desired Therapeutic Effects of
Conventional Pharmaceuticals

Sometimes herb-drug interactions will potentiate the
therapeutic effects and sometimes they will antagonize
the effects. This is a very alarming situation because
it may change the pharmacological actions of the
drugs. Both pharmacokinetic parameters (Absorption,
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distribution, metabolism, and elimination) as well as
pharmacodynamic properties of the drug may be altered.
To manage the desired bioavailability of the drug dosing
protocol should be revised or it is better to avoid such
combinations.

Synergistic Effects

Some clinically important HDIs causing the potentisation
of conventional medicines are [25-28, 52];

* Garlic (Allium sativum) and Ginkgo (Ginko bibola)
potentiate the effects of warfarin resulting in
increased bleeding

* Ginko raised blood pressure when combined with
thiazide diuretics

« Licorice (Glycyrrhiza glabra) potentiates the effects
of oral corticosteroids

» Bitter melon (Momordica charantla) causes less
glycosuria when combined with chlorpropamide.

Antagonistic Effects

Some documented HDIs suppressing the effects of
conventional medicines are;

« St Jhon wort (Hypericum perforatum) decreases
blood levels of amitriptyline, statin, and theophylline
digoxin, causes intermenstrual bleeding when used
with oral contraceptives, delirium, and mild serotonin
syndrome when used with selective serotonin
reuptake inhibitors (SSRIs)

» Senna and Cascara may decrease the absorption of
certain drugs [25-28, 52].

Risks Associated with Using Herbal Medicines/
T&CM alone

There are a lot of intrinsic and extrinsic factors that result
in quality compromised herbal medicines affecting the
safety of herbal medicines summarized in Fig. (2).

Herb-Herb Interaction

Interactions between phytochemical constituents of
different herbs can also cause problems. This issue is
more obvious in the case of polyherbal formulations
[29-31].

» Heavy metal contamination
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* Pesticidal Residues

» Herb-herb Interactions
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factors

» Adverse effects

» Herb Toxicity
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* Misidentification of Herbs

* Adulteration (Deterioration, Spoilage
Substitution, Sophistication, Admixture)

Intrinsic
factors

Fig. (2): Factors responsible for affecting the safety of Herbal
Medicines.

This can be controlled by complete research on every
herb include in the composition of the polyherbal
formulation for interactions.

Adverse Drug Events (ADE)

According to the literature, many adverse events are
related to the use of herbs including encephalopathy,
cardiac issues, bradycardia, respiratory problems,
kidney and liver failure, etfc. [32-37]. These unwanted
effects are generally chronic and slowly damage the
organs and systems of the human body, so these are
not easily traceable. Most adverse events are observed
due to poor quality and misuse of T&CM. According to
WHO any suspected adverse report should be reported
by health professionals [54].

Over Dosing

Herbal formulations are required to be given in
appropriate  amounts depending on the patient’s
condition. Taking the wrong amount of herbs as well as
the wrong time of their intake may cause harmful effects.
Chances of herb overdosing increase due to a lack of
supervision and advice from an expert. T&CM should be
used following a proper dosage regimen and course of
treatment to control dosing frequency, intervals as well
as the duration of therapy [38].

Heavy Metal Contamination

Due to environmental pollution medicinal plants and
herbal medicines are contaminated with heavy metals.
Prevalence of Toxic heavy metals contamination (Pb,
Cd, As, Hg) has been documented in herbal drugs. If the
rate of metal intake is greater than its clearance, then a
gradual buildup of these toxic metals occurs in the body
leading to severe organ damage [39-44]. The Agency
for Toxic Substances and Drug Registry (ATSDR) have
included heavy metals as potentially toxic to human
health [45, 46]. United States Pharmacopeia (USP)
has issued specific allowable limits of heavy metals in
drugs and drug substrates of natural origin for the safe
consumption of herbal Medicines [47].

Qualitative and quantitative analysis of heavy metal
contents of starting material for herbal medicines must
be done before manufacturing as well as in herbal
formulations to avoid the accumulation of metals in the
body.

Pesticide Residues

To increase the yield of medicinal plants and to prevent
them from deterioration and spoilage use of Pesticides is
a common practice. These are biocides and their traces
in herbs and herbal formulations are a dreadful serious
matter [48-51]. All raw materials of herbal medicines
must be checked for the presence of pesticide residues.

RECOMMENDATIONS AND SUGGESTIONS

To ensure the quality, efficacy, and safety of herbal
medicines guidelines are provided by several health-
related international agencies and organizations like
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World Health Organization (WHO) [1-3, 54], European
Medicines Agency (EMA) [53], the United States
Pharmacopoeia Herbal Medicine compendium (HMC)
[55], American Herbal Product Association- American
Herbal Pharmacopoeia(AHPA-AHP) [57], efc. It is
suggested that all guidelines and strategies must
be followed to regulate the products, practices, and
practitioners of T&CM.

To control Contaminants and residues in herbal
medicines WHO has published guidelines [18] that
should be consulted. USP also provides allowable limits
for heavy metals testing in herbal medicines [42].

To ensure the safety of herbal medicines WHO has
issued guidelines relating to the Pharmacovigilance of
herbal medicines [54, 56].

Medicinal plants are the starting materials of herbal
medicines. WHO and USP HMC has published
monographs on different medicinal plants that must be
referred to for the standardization of herbal medicines.
Moreover WHO, AHPA-AHP also provides guidelines
for the preparation of herbal medicines from medicinal
plants according to scientific standards. [57-59].

For research and development related to traditional
medicines, WHO guidelines should be referred to [60].

CONCLUSION

The importance of T&CM can never be avoided especially
in herbal medicines as these are not only the basic search
engine for new conventional Pharmaceuticals but also
utilized as therapeutic agents in traditional systems of
medicine. Moreover, it is a common practice to co-use
both T&CM and Conventional Pharmaceuticals in many
disease conditions. Due to the rapid expansion of global
demand for herbal drugs, it is the need of time to pay
attention to the Pharmacovigilance and quality control of
non-conventional to safeguard their effects and control
the risks associated with their use. Awareness should
be done to the general public, physicians, pharmacists,
and traditional practitioners regarding the toxicity and
adverse reactions of traditional medicines. Especially
attention should be paid to spreading the knowledge
about the consequence of herb-drug interactions and
concurrent use of both medicines should be discouraged
without supervision.

ABBREVIATIONS AND ACRONYMS

ADR  Adverse Drug Reaction

AHP  American Herbal Pharmacopoeia

AHPA American Herbal Product Association

ATSDR Agency of Toxic Substances and Drug Registry
CAM  Complementary and Alternative Medicines

CM Complementary Medicines

EMA  European Medicines Agency

HDI Herb-Drug Interactions

HMC  Herbal Medicine Compendium

OTC  Over the Counter
T&CM Traditional and Complementary Medicines
™ Traditional Medicines

USP  United States Pharmacopoeia
WHO World Health Organization
FUNDING

None.

CONFLICT OF INTEREST
The author declares no conflict of interest.

ACKNOWLEDGEMENTS
None.

REFERENCES

1. World Health Organization. WHO Global Centre for Traditional
Medicine (GCTM). 2022. Available at: https://www.who.int/
initiatives/who-global-centre-for-traditional-medicine

2. World Health Organization. WHO global report on traditional and
complementary medicine 2019. Available at: https://apps.who.int/
iris/handle/10665/312342

3. World Health Organization. WHO traditional medicine strategy.
2014-2023.WHO 2013. Available at: https://www.who.int/
publications/i/item/978924 1506096

4. Hina B, Shareef H, Mumtaaz T, Batool R, Jalil Z, Batool S, et
al. Survey on use of herbs and related medicines in different
skin disorders and concepts regarding herbal toxicity. Hamdard
Medicus 2021; 64(2): 20-9.

5. Shareef H and Hina B. Perception, knowledge, and attitude
of herbal medicines utilization in various gastrointestinal tract
diseases among undergraduate students. Hamdard Medicus.
2019; 62(1), 29-37.

6. Ahmad K, Ahmad M, Huber FK, Weckerle CS. Traditional medicinal
knowledge and practices among the tribal communities of Thakht-
e-Sulaiman hills, Pakistan. BMC Complement Med Ther 2021;
21(1): 230. DOI: https://doi.org/10.1186/s12906-021-03403-1

7. Aziz MA, Adnan M, Khan AH, Shahat AA, Al-Said MS, Ullah R.
Traditional uses of medicinal plants practiced by the indigenous
communities at Mohmand Agency, FATA, Pakistan. J Ethnobiol
Ethnomed 2018; 14(1): 2. DOI: https://doi.org/10.1186/s13002-
017-0204-5

8. di Sarsina PR, Iseppato I. Non conventional medicines in Italy: the
present situation. Europ J Integrat Med 2009; 1(2): 65-71. DOI:
https://doi.org/10.1016/j.eujim.2009.04.002

9. di Sarsina PR, Iseppato |. Traditional and non-conventional
medicines: the socio-anthropological and bioethical paradigms for
person-centred medicine, the Italian context. EPMA J 2011; 2(4):
439-49. DOI: https://doi.org/10.1007/s13167-011-0104-z

10. Fjeer EL, Landet ER, McNamara CL, Eikemo TA. The use of
complementary and alternative medicine (CAM) in Europe.
BMC Complement Med Ther 2020; 20(1): 108. DOI: https://doi.
org/10.1186/s12906-020-02903-w

11. Astin JA. Why patients use alternative medicine: results of a
national study. JAMA 1998; 279(19): 1548-53. DOI: https://doi.
org/10.1001/jama.279.19.1548

12. Nahin RL, Dahlhamer JM, Stussman BJ. Health need and the use
of alternative medicine among adults who do not use conventional
medicine. BMC Health Serv Res 2010; 10: 220. DOI: https://doi.
org/10.1186/1472-6963-10-220

13. Sarradon-Eck A, Rey D, Touzani R, Mancini J, Bendiane MK,
Bouhnik, AD. Use of non-conventional medicine and lifestyle
change among cancer survivors: evidence from the national
VICAN survey. J Cancer Surviv 2020; 14(6): 779-89. DOI: https://
doi.org/10.1007/s11764-020-00892-w

115

Liaquat National Journal of Primary Care 2023; 5(2): 112-117



Health Risk associated by Traditional and Complementary Medicines (T&CM) with Special Reference to
Herbal Medicines either used alone or Concomitant with Conventional Pharmaceuticals

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

Robinson MM, Zhang X. Traditional Medicines: Global Situation,
Issues and Challenges. The World Medicines Situation. (3rd ed),
2011 WHO, Geneva, Switzerland.

Lewis ME. Should we be concerned about herbal remedies.
J Ethnopharmacol 2001; 75 (2-3): 141-64. DOI: https://doi.
org/10.1016/s0378-8741(00)00394-9

Hina B, Rizwani GH. Need of Innovative Research in Herbal
Pharmacotherapy for Better Therapeutic Efficacy and Safety- a
Review. Ann Jinnah Sind Med Univ 2019; 5(2): 93-8

Ernst E. Harmless herbs? A review of the recent literature. Am
J Med 1998; 104(2): 170-8. DOI: https://doi.org/10.1016/s0002-
9343(97)00397-5

World Health Organization (WHO). WHO guidelines for assessing
quality of herbal medicines with reference to contaminants

and residues, 2007. Available at: https://apps.who.int/iris/
handle/10665/43510
Hyun MK. How can the concurrent use of conventional medicine

and Korean medicine be defined in the National Health Insurance
Service database? Integr Med Res 2021; 10(2): 100485. DOI:
https://doi.org/10.1016/j.imr.2020.100485

Azizah N, Halimah E, Puspitasari IM, Hasanah AN. Simultaneous
use of herbal medicines and antihypertensive drugs among
hypertensive patients in the community: a review. J Multidiscip
Healthc 2021; 14: 259-70. DOI: https://doi.org/10.2147%2FJMDH.
S289156

Djuv A, Nilsen OG, Steinsbekk A. The co-use of conventional
drugs and herbs among patients in Norwegian general practice:
a cross-sectional study. BMC Complement Altern Med 2013; 13:
295. DOI: https://doi.org/10.1186/1472-6882-13-295

Meshesha SG, Yeshak MY, Gebretekle GB, Tilahun Z, Fenta
TG. Concomitant use of herbal and conventional medicines
among patients with diabetes mellitus in public hospitals of
AddisAbaba, Ethiopia: a cross-sectional study. Evid Based
Complement Alternat Med 2020; 2020: 4871459. DOI: https://doi.
org/10.1155%2F2020%2F4871459

Agbabiaka TB, Wider B, Watson LK, Goodman C. Concurrent use
of prescription drugs and herbal medicinal products in older adults:
a systematic review. Drugs Aging 2017; 34(12): 891-905. DOI:
https://doi.org/10.1007/s40266-017-0501-7

Ameade EPK, Ibrahum M, Ibrahin HS, Habib RH, Gbedema
SY. Concurrent use of herbal and orthodox medicines among
residents of Tamale, Northern Ghana, who patronize hospitals and
herbal clinics. Evid Based Complement Alternat Med 2018; 2018:
1289125. DOI: https://doi.org/10.1155/2018/1289125

Pasi AK. Herb-drug interaction: an overview. IJPSR
2013;  4(10):  3770-4. DOIl:  http://dx.doi.org/10.13040/
IJPSR.0975-8232.4(10).3770-74

Liu M-Z, Zhang YL, Zeng M-Z, He F-Z, Luo Z-Y, Luo JQ, et al.
Pharmacogenomics and herb-drug interactions: merge of future
and tradition. Evid Based Complement Alternat Med 2015; 2015:
321091. DOI: https://doi.org/10.1155/2015/321091

Fugh-Berman A. Herb-drug interactions. Lancet 2000; 355(9198):
134-8. DOI: https://doi.org/10.1016/s0140-6736(99)06457-0

Fasinu PS, Bouie PJ, Rosenkranz B. An overview of the evidence
and mechanisms of herb drug interactions. Front Pharmacol 2012;
3: 69. DOI: https://doi.org/10.3389%2Ffphar.2012.00069

Che C-T, Wang ZJ, Chow MSS, Lam CWK. Herb-herb combination
for therapeutic enhancement and advancement: theory, practice
and future perspectives. Molecules 2013; 18(5): 5125-41. DOI:
https://doi.org/10.3390/molecules 18055125

Zhou X, Poon J, Kwan P, Zhang R, Wang Y, Poon S, et al. Novel
two-stage analytic approach in extraction of strong herb-herb
interactions in tcm clinical treatment of insomnia. D. Zhang and M.
Sonka (Eds.): ICMB 2010; LNCS 6165, 2010: pp. 258-67, Springer-
Verlag Berlin Heidelberg 2010. DOI: https://doi.org/10.1007/978-3-
642-13923-9_28

Shi L, Tang X, Dang X, Wang Q, Wang X, He P, et al. Investigating
herb-herb interactions: The potential attenuated toxicity mechanism

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

of the combined use of Glycyrrhizae radix et rhizome (Gancao)
and Sophorae flavescentis radix (Kushen). J Ethnopharmacol
2015; 165: 243-50 DOI: https://doi.org/10.1016/j.jep.2015.02.022

Ernst E. Serious adverse effects of unconventional therapies for
children and adolescence: A systemic review of recent evidence.
Eur J Pediatr 2003; 162(2): 72-80. DOI: https://doi.org/10.1007/
s00431-002-1113-7

Ernst E. Cardiovascular adverse effects of herbal medicines: a
systematic review of the recent literature. Can J Cardiol 2003;
19(7): 818-27.

Farrington R, Musgrave |, Byard RW. Potential adverse outcomes
of herbal preparation use in childhood. Acta Paediatr 2019; 108(3):
419-22. DOI: https://doi.org/10.1111/apa.14595

Lim A, Cranswick N, South M. Adverse events associated with
the use of complementary and alternative medicine in children.
Arch Dis Child 2011; 96(3): 297-300. DOI: https://doi.org/10.1136/
adc.2010.183152

Hung SK, Hillier S, Ernst E. Case reports of adverse effects
of herbal medicinal products (hmps): a quality assessment.
Phytomedicine 2011; 18(5): 335-43. DOI: https://doi.org/10.1016/j.
phymed.2010.07.007

Pinn G. Adverse effects associated with herbal medicine. Aust
Fam Physician 2001; 30(11): 1070-5.

Sheth S, Tan ECC, Tan HH, Tay L. Herb-induced cardiotoxicity
from accidental aconitine overdose. Singapore Med J 2015; 56(7):
e116-9 DOI: https://doi.org/10.11622%2Fsmedj.2015114

Hina B, Rizwani GH, Shareef H, Mahmud S. Trace metal detection
in some medicinal plants used in respiratory tract diseases through
atomic absorption spectroscopy in Karachi. J Phytochem. Photon
2014; 115: 276-85. Available at: http://photonjournal.blogspot.
com/2014/02/trace-metal-detection-in-some-medicinal.html

Hina B, Rizwani GH, Shareef H, and Ahmed M. Atomic absorption
spectroscopic analysis of some Pakistani herbal medicinal
products used in respiratory tract infections. Pak J Pharm Sci
2012; 25(1): 247-53.

Hina B, Rizwani GH. Spectrophotometric analysis of heavy metal
in two miraculous medicinal herbs belonging to family piperaceae.
Spatula DD 2014; 4(4):199-2016. DOI: https://doi.org/10.5455/
spatula.20141103125414

World Health Organization (WHQO). Health risks of heavy metals
from long range trance boundary air pollution, 2007. Available
at:  https://www.euro.who.int/__data/assets/pdf_file/0007/78649/
E91044.pdf

Saper RB, Phillips RS, Sehgal A, Khouri N, Davis RB, and Paquin
J, et al. Lead, mercury and arsenic in US- and India- manufactured
Ayurvedic Medicines sold via the internet. JAMA, 2008; 300(8):
915-23. DOI: https://doi.org/10.1001/jama.300.8.915

Gasser U, Klier B, Kuhn AV, Steinhoff B. Current findings on the
heavy metal content in herbal drugs. Pharmeur Sci Notes 2009;
2009(1): 37-50.

Agency for Toxic Substances and Disease Registry, ATSDR. Public
Health Statements. Arsenic 2007; CAS# 7440-38-2. Available at:
http://www.atsdr.cdc.gov/toxprofiles/tp2-c1-b.pdf

Agency for Toxic Substances and Disease Registry, ATSDR. Public
Health Statements. Cadmium 2008: CAS# 7440-43-9. Available at:
http://www.atsdr.cdc.gov/ToxProfiles/tp5-c1-b.pdf

USP <232>. <232> Elemental impurities-Limits. The United States
Pharmacopeial convention. Pharmacopeial Forum 2010; 36(1):
197-200.

Malinowska E, Jankowski K. Pesticide residues in some herbs
growing in agricultural areas in Poland. Environ Monit Assess
2015; 187: 775. DOI: https://doi.org/10.1007/s10661-015-4997-1

Tripathy V, Saha A, Kumar J. Detection of pesticides in popular
medicinal herbs: a modified QUEChERS and gas chromatography—
mass spectrometry based approach. J Food Sci Technol 2017;
54(2): 458-68. DOI: https://doi.org/10.1007/s13197-017-2487-x

Liaquat National Journal of Primary Care 2023; 5(2): 112-117

116



Bushra Hina

50.

51.

52.

53.

54.

55.

Kowalska G. Pesticide Residues in Some Polish Herbs. Agriculture
2020; 10(5): 154. DOI: https://doi.org/10.3390/agriculture 10050154

Wang Y, Gou Y, Zhang L, Li C, Wang Z, Liu Y, et al. Levels and
Health Risk of Pesticide Residues in Chinese Herbal Medicines.
Front Pharmacol 2022; 12: 818268. DOI: https://doi.org/10.3389/
fphar.2021.818268

Izzo AA, Ernst E. Interactions between herbal medicines and
prescribed drugs: a systematic review. Drugs 2001; 61(15): 2163-
75. DOI: https://doi.org/10.2165/00003495-200161150-00002

European Medicines Agency (EMA). Guideline on quality of herbal
medicinal products1F/traditional herbal medicinal products (EMA/
HMPC/CHMP/CVMP/201116/2005 Rev. 3; 2-20), 2022. Available
at: https://www.ema.europa.eu/en/documents/scientific-guideline/
draft-guideline-quality-herbal-medicinal-products/traditional-
herbal-medicinal-products-revision-3_en.pdf

World Health Organization. WHO guidelines on safety monitoring
of herbal medicines in pharmacovigilance systems. World Health
Organization Geneva 2004; 1-82. Available at: https://www.who.
int/publications/i/item/9241592214

USP herbal medicine Compendium (HMC).
https://hmc.usp.org/

Available at:

56.

57.

58.

59.

. World Health Organization (WHO).

World Health Organization. Guideline on deve loping consumer
information on proper use of tradition, complementary and
alternative medicines. WHO 2004. Available at: https://apps.who.
int/iris/handle/10665/42957

American Herbal Product Association- American Herbal
Pharmacopoeia AHPA-AHP. Good Agricultural and Collection
Practice for Herbal Raw Materials, 2006. Available at: https://www.
rootreport.frec.vt.edu/docs/AHPAGoodPractices.pdf

World Health Organization (WHO). Guidelines on good
manufacturing practices (GMP) for herbal medicines. World
Health Organization 2007. Available at: https://apps.who.int/iris/
handle/10665/43672

World Health Organization (WHO). Guidelines on good agricultural
and collection practices (GACP) for medicinal plants World Health
Organization Geneva 2003. Available at: https://www.who.int/
publications/i/item/9241546271

General guidelines for
methodologies on Research and Evaluation of Traditional
Medicines. World Health Organization Geneva 2000. Available at:
https://apps.who.int/iris/handle/10665/66783

117

Liaquat National Journal of Primary Care 2023; 5(2): 112-117



