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The Pharmaceutical Society of Kenya (PSK) is a
representative organization that was formed enabling
Pharmacists’ to employ their professional expertise in
the care of patients.
Established in 1964, PSK has its roots in the
Pharmaceutical Society of East Africa, which was
registered in 1950. Since its formation, PSK continues
to promote a common standard for professional
conduct and code of ethics for its members, as well as
advocate for the welfare of Pharmacists.
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EDITORIAL

Universal Health Coverage and the Crucial Role of
Pharmacists

U

Eric Koome & Nadia Butt

niversal Health Coverage (UHC) is based on all
health-related sustainable development goals
and has been adopted in a number of countries
while others have plans to ensure that it is
realized. UHC is geared towards ensuring that people have
access to the use of curative, preventive, rehabilitative, as
well as palliative medical services that are of superior
quality and are effective without experiencing financial
constraints.
World Health Organization Resolution of 1998 recognized
health as a basic human right. This resolution is echoed in
Chapter IV of the Constitution of Kenya which stipulates
that every person is entitled to the highest attainable
standard of health care services. In line with the
constitution, UHC is envisaged in the Kenya Vision 2030
under the Social Pillar which aims at improving the quality
of life for all the citizens via various programs in the health
sector. This pillar seeks provision of affordable, equitable
and quality healthcare to all Kenyans. The realization of
UHC will go a long way in ensuring improved health and
protecting citizens whose financial status is compromised.
The major objectives encompassing UHC include: ensuring
that there is equity in access to health services, provision of
quality health services and protecting people against the
financial risk associated with health services. The above
objectives of UHC are tailored towards ensuring that the
health condition of citizens in any country is improved. The
realization of these objectives is at the hands of different
stakeholders including the government, insurance
companies, non-governmental institutions as well as
donors.
Medicines present a major challenge for UHC. In
developing countries, pharmaceuticals consume 25-65% of
both public and private spending on health care. According
to data claims by Jubilee Insurance, pharmaceuticals in
health sector take up to 40% of health expenditure in
Kenya. Such statistics show the great role that pharmacists
have in the health sector ranging from their involvement in
manufacturing, procurement, distribution, and dispensing
to the patients in various health facilities. In addition,
Pharmacists are the custodians of knowledge in areas of
drugs, supplements, medical devices among others. This
autonomous expertise is required in hospital pharmacy,
community pharmacy, regulatory control and drug
management, pharmaceutical industry, research, training
of other health workers and academia. The main objective
is to ensure optimal drug therapy where pharmacists play a
vital role across all sectors from preparation, control and
Vol. 24, No 1 / Pharmaceutical Journal of Kenya / 2019

supply of pharmaceuticals (and non-pharmaceuticals) as
well as providing information to prescribers and patients on
these products.
The administrative roles of pharmacists include formulation
of health and drug policies regarding selection,
procurement as well as distribution of drugs. They provide
drug-related information during the making of formularies
and other guidelines in hospitals for cost-effective
management of diseases. In hospital settings, the role of
pharmacists is further amplified where they offer
pharmaceutical care to patients by influencing drug
selection and best patient drug regimens, monitoring
therapeutic response and patient compliance, as well as
recognize and report adverse drug reactions (ADRs).
Moreover, they are at the center of drug procurement
ensuring supply of high quality and cost-effective products.
As members of Drugs and Therapeutic Committees in
hospitals, pharmacists are key policy-makers ensuring
rational selection and use of drugs and adherence to
hospital formulary by prescribers. Formularies in hospitals
are developed in an attempt to lower costs of healthcare to
patients.
Community pharmacists are usually the first point of
contact by patients before visiting a clinic or hospital. They
are responsible for being primary healthcare units. In
addition to their normal role of processing prescriptions
and management of minor ailments; community
pharmacists’ care for patients by providing drug related
information, counseling them on medication use and
monitoring drug utilization. Moreover they participate in
health promotion, administers vaccination and while some
offer domiciliary services like for patients with Parkinson’s
disease.
Research is also carried out by pharmacists in order to
introduce new drugs or improvement on existing ones in
order to make them more effective in their use in treatment
of different diseases. Lastly, pharmacists are important in
the field of pharmacovigilance which entails assessment,
detection, and preventions of ADRs and other
post-marketing drug related problems.
It is clear that pharmacists form a key part in the realization
of UHC. It is imperative that pharmacists are available in all
hospitals, furthermore they are required for the
strengthening of the regulation of pharmacy practice. In
order to make stronger systems, we must engage in
pursuing a higher academic level by introducing Pharm D
in our mainstream curriculum. A more thorough curriculum
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that allows pharmacists to tackle the challenges associated
with the community sector. This will lead to a paradigm
shift to a more patient centered pharmaceutical care and a
well-defined role of pharmacists in Kenya and thus the
success of UHC.

https://www.standardmedia.co.ke/article/2001294761/
how-to-reduce-cost-of-medication-in-kenya
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Abstract
Background: According to the World Health

Organization, cancer is currently a global health problem
and is projected to increase devastatingly by 70% in the
next two decades. Reported toxicity and high economic
burden of current conventional drugs has prompted
research into evaluation of medicinal plants as alternative
options in the management of cancer.

Objective: The objective of this study was to evaluate

in-vitro anticancer properties of methanolic and aqueous
extracts of Ruellia prostrata against breast, prostate and
human hepatocellular carcinoma, vis a vis Vero (normal) cell
line using the 3- (4, 5- dimethyl thiazol-2-yl)-2, 5-diphenyl
tetrazolium bromide (MTT). Cell proliferation assay was
used to evaluate the antiproliferative potential for whole
plant parts of R. prostrata.

Methods: The experiment was done in duplicate and
data analyzed by miniTab software version 17.0 and
Microsoft Excel-2010. It was noted that R. prostrata
possesses anticancer activity in both methanolic and
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aqueous extracts which were not statistically significant
(p>0.05). The methanolic extract showed the lowest
proliferation against 4T1 (breast cancer cell line) with IC50
value of 17.36 µg/mL, while the highest proliferation rate
was generally observed in Vero (normal) cell line with IC50
of 426.32 µg/mL. Prostate cancer (22RV1) and HCC cell lines
(hepatocellular carcinoma) showed higher proliferation
with IC50 values of 228.75 and 168.60 µg/ml respectively.
Aqueous extract on the other hand demonstrated lower
anticancer activity compared to the methanolic extract,
with IC50 values of 393.67µg/mL, 2691.32µg/mL, 669000µg/
mL, 107.94µg/mL, and 45.79µg/mL against 4T1, DU145,
HCC, 22RV1 and Vero cell lines respectively.

Results and Discussion: In Conclusion, it was noted

that the methanolic extracts of Ruellia prostrata had the
highest activity against breast cancer and prostate cancer
cell lines. The activity observed could be related to the
presence of identified phytochemicals. To the best of our
knowledge we report anticancer potential of R. prostrata
for the first time. Therefore, extracts of R. prostrata can be
developed further as alternative options for management
of cancers of the breast, prostate, and the liver.
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Introduction
Cancer is a leading cause of morbidity and mortality
worldwide and failure of conventional chemotherapeutic
agents to meet their expected demands highlights the
need for new approaches of cancer management. Toxicity
of chemotherapy and the general economic burden of the
disease have been implicated in the ever increasing deaths
from cancer [1].
A major portion of present pharmacological research is
devoted to anticancer drug design customized to fit new
molecular targets, achieve economic availability and
enhance better safety standards [2]. The plant kingdom,
however, is a huge potential source of chemical
constituents with antitumor and cytotoxic activities. This
has been attributed to the enormous propensity of plants,
which synthesize a variety of structurally diverse bioactive
compounds [3, 4].
Evidently, several conventional drugs used in cancer
chemotherapy are derived from plant species. For example,
taxol and taxanes which are isolated from Taxus species,
vincristine and vinblastine which are isolated from
Catharanthus roseus and camptothecin which is isolated
from Camptotheca acuminata among others [5].
The rich and diverse plant kingdom in Kenya is likely to
provide novel effective anticancer agents and hence, one of
the best approaches in the search of anticancer agents
from plant sources is the selection of plants based on
available folkloric information [6].
Ruellia is a large genus of about 300 species. The species are
distributed in Mexico and Brazil as the main centers of
diversity, but the genus is common elsewhere throughout
the neotropics, Madagascar, and mainland Africa. A few
species also occur in Southeast Asia, Australia, and
temperate regions of North America and South America.
Ruellia is known for its medicinal and ornamental
properties.
From Indian folkloric medicine, R. prostrata is claimed to
possess anti-inflammatory activity of joint disorders of
varied aetiology. This Indian species is also claimed to
possess hypoglycaemic, contraceptive, anti-diuretic and
anti-cancer activity against cancer of the epidermis [7]. R.
prostrata has also been established to exhibit antidiabetic,
contraceptive, anti-inflammatory, antioxidant, and
antibacterial activity [7 - 10]. In as much as there is no
documentation on ethnobotanical use of R. prostrata in
Kenya [11], a study on extracts of R. prostrata found in
Kenya, confirmed its antioxidant [12] and anti-inflammatory
potential [9].
However, to our knowledge, no study has been carried out
in Kenya to validate their cytotoxic activity. Here, we report
in-vitro anticancer activity of Kenyan growing R. prostrata
breast, prostate and human heptacellular carcinoma cell
Vol. 24, No 1 / Pharmaceutical Journal of Kenya / 2019

lines. The cytotoxicity activity was established using MTT
colorimetric assay based on enzymatic activity of
dehydrogenase enzymes on yellow water soluble substrate
3- (4, 5- dimethyl thiazol-2-yl)-2, 5-diphenyl tetrazolium
bromide (MTT) into formazan. Formazan is an insoluble
yellow colored product that is measured spectrophotometrically in an optical density reader [13, 14]. The enzyme
activity responsible for production of formazan is directly
proportional to the level of cell viability and inversely
proportional to the level of cell inhibition [15, 16].

Materials and Methods
Sample collection, preparation and extraction
Whole plant parts of R. prostrata were collected from
Machakos County, taxonomically identified and voucher
specimen (Ref. no. UoN/2010/598) deposited at the
Department of Botany Herbarium, University of Nairobi.
The collected plant materials were washed using running
tap water and dried under shade for two weeks before
grinding using an electric mill. A hundred grams of finely
ground plant powder was exhaustively extracted using
methanol, filtered and concentrated in a rotary evaporator
under reduced pressure (BUCHI R-200, Switzerland).
Another batch of ground sample was boiled at 60˚C for 30
minutes. The mixture was filtered, and the filtrate was dried
by lyophilization using a freeze dryer (Modulyo Edwards
freeze dryer).

Quantitative analysis of flavonoids and
phenols
Flavonoids and phenols were quantified using established
standard procedures as described [17, 18]. This was done
given their reported significance in anticancer activity of
medicinal plant extracts [19, 20].

Cell Culture
The cell lines used in the current study included: breast
cancer (4T1), prostate cancer (DU145 & 22RV1),
hepatocellular carcinoma (HCC) and Vero (normal) cell lines.
The cell lines were maintained as monolayer cultures in
RPMI 1640 supplemented with 10% heat inactivated fetal
bovine serum (FBS), and 100μg/ml L-glutamine and treated
with penicillin and streptomycin. The cells were incubated
at 37°C in a humidified incubator at 5% CO2.

Cell Treatment
Upon attainment of 70-100% confluence, the obtained cell
monolayer was treated with10mM trypsin (0.25% EDTA)
and re-incubated for a further 10 minutes. 5mL of growth
media was added to neutralize the effect of trypsin enzyme
(Gibco, USA). Thereafter, cell density was determined using
trypan blue exclusion method and A×DF× 104 formula was
used; where A is the average cell counts per square and DF
represents dilution factor. The cells were seeded
independently in 96-well plates at 2x104 cells per well at a
volume of 100μl and incubated at 5% CO2 humidified
incubator at 37°C for 24 hours. Treatment was done by
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adding 50μl of the extract at 7 concentrations namely
1000.00µgmL-1, 333.33µg mL-1, 111.11µg mL-1, 37.04µg
mL-1, 12.35µg mL-1, 4.12µg mL-1, 1.37µg mL-1.They were
then incubated in 5% CO2 humidified environment at 37°C
for 48 hours after which the MTT viability assay was carried
out.

MTT Assay
In-vitro anticancer test was done using the tetrazolium3(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide
(MTT) dye reduction assay [12]. After 48 hours of cell
incubation, 5mg/ml of MTT was prepared and seeded into
all wells of the plates at 10μl per well and incubated for a
further 4 hours. The plates were emptied and replaced with
100μl of pure dimethyl sulphoxide (DMSO). The plates were
mildly shaken at room temperature and the optical density
(OD) determined at 560 nm using a microplate reader
spectrophotometer. The percentage cytotoxicity was
calculated using the following formula:
Percentage cytotoxicity = {(Control absorbance – Test
absorbance)/Control absorbance} x 100.

Results and Discussion

content was found to be highest (15 mg/mL) compared to
phenolic which showed less concentration (1.3 mg/mL).
Different concentrations of methanolic and aqueous
extracts of R. prostrata whole plant parts in concentration
ranging from 1.37-1000 µg /mL were tested for their
cytotoxicity activity against breast cancer (4T1), Prostate
cancer DU145 & 22RV1), human hepatocellular carcinoma
(HCC) and Vero cell lines (normal cell line) and results
presented in the Figure 1 and Figure 2.

Figure 1. Anticancer activity of Ruellia prostrata (RPM)
methanol extract on proliferation rates of 4T1, 22RV1, HCC,
DU145 and VERO cell lines.

Solvent extraction yields
The mean percentage extraction yields of crude extracts of
R. prostrata are recorded in Table 1.
Table 1. Mean percentage (w/w) yields (n=3) of R. prostrata
with different solvents.
Solvent

Extraction yield in %

Methanol
Water
Chloroform
Pet. Ether
E. Acetate

4.4± 0.55
27.4± 0.69
1.3± 0.03
0.35± 0.03
0.8± 0.01

Each of the yields were derived from a mass of 100g of
crude plant powder. Aqueous R. prostrata extracts gave the
highest crude extract yield (27.4%) while petroleum ether
gave the lowest yield (0.35%). The results suggest that the
major phytochemicals in R. prostrata are mostly high in
polarity and soluble in water. As described [21], polar
compounds are also easier to be extracted compared to
non-polar compounds.
Quantitative analysis
Phenolic and flavonoid content from quantitative analysis is
expressed in mg/mL and presented in Table 2.
Table 2. The total flavonoids and phenolic content in R.
prostrata

Figure 2. In vitro anticancer activity of aqueous Ruellia
prostrata on selected cell lines
From the results presented, it was observed that aqueous
and methanolic extracts of R. prostrata in different
concentrations showed variable effects on cancerous and
normal cell lines. The anticancer activity of the various
concentrations of methanolic and aqueous extracts against
breast, prostrate and human hepatocellular carcinoma cell
lines was not significantly different (p>0.05). At the
maximum concentration tested (1000µg/mL), the highest
(95 %) cytotoxic activity was observed in metabolic extracts
against 4T1 cell lines (figure 1), while the least (29 %) was
from aqueous extract on HCC cell lines (Figure 2). Findings
of this study showed that increasing the concentration of
the extracts resulted in increased cytotoxic activity
suggesting a concentration-dependent response.

Phytochemical content (mg/mL)

The concentration required to inhibit 50% (IC50) for both
extracts are presented in Table 3. (Next page)

Flavonoid
Phenolic

Table 3. IC50 values for aqueous and methanolic Ruellia

15.3 ± 0.82
1.3 ± 0.37

The results obtained from this study revealed that R.
prostrata contained substantial proportions of flavonoids
and phenolics. The percentage mean value of flavonoids
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prostrata extracts on selected cell lines.

chalcones and flavones) anthocyanins, leucozanthine and
flavonoidal alkaloids [26].

IC50 Values for Cancer Cell Lines in µg/mL
4T1
Type of extract

Aqueous
Methanolic

393.67
17.36

DU145

2691.32
96.49

HCC

669000
168.60

22RV1

107.94
228.75

VERO

45.79
426.32

Methanolic extract showed the lowest proliferation against
4T1 (breast cancer cell line) with IC50 value of 17.36µg/mL,
while the highest proliferation rate was generally observed
in Vero (normal cell line) with IC50 of 426.32µg/mL. Prostate
cancer (22RV1) and HCC cell lines (hepatocellular
carcinoma) showed higher proliferation with IC50 values of
168.60 and 228.75µg/mL respectively. Water extracts on the
other hand demonstrated a lower anticancer activity
compared to the methanolic extracts with IC50 values of
393.67µg/mL, 2691.32µg/mL, 669000µg/mL, 107.94µg/mL,
and 45.79µg/mL against 4T1, DU145, HCC, 22RV1 and Vero
cell lines respectively (Table 3). The higher IC50 values of
aqueous extract against the normal cell line (Vero cell line),
suggests the methanol extract is safer than the aqueous
extract on normal cells.
In a different study, the high anticancer activity of
methanolic extracts of Ruellia tuberosa was reported
against Ehrlich ascites carcinoma (EAC) tumor in mice (1).
These findings are corresponding to our results as
projected by the high activity obtained against 4T1 (breast
cancer), and DU145. [22], also noted that dichloromethane
extract of Ruellia squarrosa demonstrated anticancer
activity with 58% inhibition against human prostate cancer
(PC3) cell line with IC50 value of 15.4 µg/mL. The IC50 value
is a parameter to measure level of cytotoxicity for plant
crude extracts. The recommended IC50 as established by
the US National Cancer Institute (NCI), is an IC50 value less
than 30 μg/ml [23]. Thus, based on National Cancer Institute
recommendation’s, the results of in-vitro anticancer
screening showed that out of two extracts tested, only
methanolic extracts of R. prostrata showed higher cytotoxic
activity against breast cancer cell lines (4T1).
As described [24] medicinal plants have many secondary
metabolites with significant bioactivities, including
anticancer, antioxidant, anti-inflammatory and anticancer
properties. The anticancer properties of the medicinal
plants are due to the presence of phytochemicals such as
tannins, flavonoids, alkaloids, terpenoids, phlobatannins
and reducing sugars [25]. Phytochemical analysis of R.
prostrata whole plant parts tested positive for flavonoids,
saponins, glycosides, phenolics, and terpenoids [12].
The results of the current study also showed substantial
amounts of phenolic and flavonoids in R. prostrata extracts.
The phenolic and flavonoids present in the plant extracts
could be a key contributing factor for the observed
anticancer activity. Other studies have also linked high
phenolic content of Ruellia species to its anti-proliferative
potential, [19, 20]. Flavonoids are phenolic compounds
which largely include anthoxanthins (flavanones, flavanols,
Vol. 24, No 1 / Pharmaceutical Journal of Kenya / 2019

Conclusion
The findings of this study showed that, aqueous and
methanolic extracts of R. prostrata have a potential
anticancer activity against cancer of breast, prostate and
human hepatocellular carcinoma. It is suggested that
flavonoids and phenols identified could be responsible for
the observed anticancer activity. Therefore, further research
on extracts from this plant should be done in order to
evaluate maximum potential of R. prostrata in management
of cancer. Further studies to isolate and characterize the
bioactive costituents from the plant with a view of
identifiation of lead compounds for novel anticancer drug
development are required.

Acknowledgment
Authors are grateful to Kenya Medical Research Institute for
technical support. Special thanks also goes to Research,
Production and Extension (RPE) Division of Jomo Kenyatta
University of Agriculture and Technology.

Conflict of Interest
Authors have declared no conflict of Interest.

References
1.

Nagarjuna R, Nagarathna PKM, Divya M. Evaluation of
anti-cancer activity of Ruellia tuberosaon EAC induced
mammary tumor. International Journal of
Pharmacology and Toxicology. 2013; 1(2):36-42.

2.

Xia M, Wang D, Wang M. Dracorhodin perchlorate
induces apoptosis via activation of caspase and
generation of reactive oxygen species. Journal of
PharmacolSci. 2004; 95: 273-83.

3.

Kim JB, Koo HN, Joeng HJ. Introduction of apoptosis by
Korean medicine Gagam-whanglyunhaedoktang
through activation of capase-3 in human leukemia cell
line, HL-60 cells. Journal of Pharmaceutical Sciences.
2005; 97.

4.

Inda MA, Radhika S, Motiwale L, Rao, KV. Quercetin:
antitumor activity and pharmacological manipulations
for increased therapeutic gains. Indian Journal of
Pharmaceutical Sciences. 2006; 68(4): 465.

5.

Costa-Lotufo LV, Khan MT, Ather A, Wilke DV, Jimenez
PC, Pessoa C, de Moraes MO. Studies of the anticancer
potential of plants used in Bangladeshi folk medicine.
Journal of Ethnopharmacology. 2005; 99(1): 21-30.

6.

Kintzios SE. Terrestrial plant-derived anticancer agents
and plant species used in anticancer research. Critical
reviews in plant sciences. 2006; 25(2): 79-113.

7.

Unny R, Cauwan A, Joshi Y, Dobhai M, Gupta R. A revas
the source of contraceptive principles.iew on
potentiality of medicinal plants. International Journal
of phytotherapy and phytopharmacology. 2003;

7

10(2-3):233-260.
8.

Kalia A, Borar R, Thakar J. Anti-oxidant potential
fractionation from methanol extract of aerial parts of
Ruellia prostrata poir (Acanthaceae). International
Journal of Pharmaceutical Sciences and Research. 2011;
2(4):1015-1022.

9.

Jeyachandran RB, Cindrella L. In vitro antibacterial
activity of three Indian medicinal plants. International
Journal of Biological Technology. 2010; (1):103-106.

10. Kokwaro JO. Medicinal plants of East Africa Kenya: East
Africa Literature Bureau. Genus Ruellia: pharmacological
and phytochemical Importance in ethnopharmacology.
2009.
11. Wangia O, Jennifer A, Francis W, Patrick G, Cheruiyot K,
Japheth K. Anti-oxidant activity of aqueous and organic
extracts from Kenyan Ruellia prostrata. IJPSR, 2017:8(3),
1282-1286.
12. Mosmann T. Rapid colorimetric assay for cellular growth
and survival: application to proliferation and cytotoxicity
assays. Journal of immunological methods. 1983;65(1-2),
55-63.
13. Patel S, Gheewala N, Suthar A, Shah A. In-vitro
cytotoxicity activity of Solanum nigrum extract against
Hela cell line and Vero cell line. International journal of
pharmacy and pharmaceutical sciences. 2009;
1(1):38-46.
14. Mantani N, Imanishi N, Kawamata H, Terasawa K, Ochiai
H. Inhibitory effect of (+)-catechin on the growth of
influenza A/PR/8 virus in MDCK cells. Planta Med,
200167, 240-243.
15. Berridge MV, Herst PM,Tan, AS. Tetrazolium dyes as tools
in cell biology: new insights into their cellular reduction.
Biotechnology annual review, 2005; 11:127-152.
16. Rasineni GK, Siddavattam D, Reddy AR. Free radical
quenching activity and polyphenols in three species of

Coleus. Journal of Medicinal Plants Research. 2008;
2(10):285-291.
17. Otang W, Grierson D, Ndip R. Phytochemical studies and
antioxidant activity of two South African medicinal
plants traditionally used for the management of
opportunistic fungal infections in HIV/AIDS patients.
Alter. Med. 2012; 12(10):12-43.
18. Balasundram N, Sundram K, Samman S. Phenolic
compounds in plants and agri-industrial by-products:
Antioxidant activity, occurrence, and potential uses.
Food chemistry. 2006; 99(1):191-203.
19. Chu YF, Sun J Wu XZ, Liu RH. Antioxidant and antiproliferative activities of common vegetables. Journal of
Agricultural and Food Chemistry. 2002; 50: 6910-6916.
20. Pin KY, Chuah AL, Rashih AA, Mazura MP, Fadzureena J,
Vimala S, Rasadah M.A. Antioxidant and anti-inflammatory activities of extracts of betel leaves (Piper betle)
from solvents with different polarities. J. Trop. For. Sci.
2010; 22: 448-455.
21. Khurram A, Muhammad U, Bashir A. Anticancer activity
of Ruellia squarrosa against human prostate cancer cell
line. Bangladesh Journal of Pharmacology. 2015; 10,
97-99.
22. Suffness M, Pezzuto JM (). Assays related to cancer drug
discovery. In: Hostettmann K, (ed.). Methods in Plant
Biochemistry: Assay for Bioactivity. Vol, London:
Academic Press, pp. 1990; 6:71-133.
23. Wu J, Wu Y, Yang BB. Anticancer activity of Hemsleya
amabilis extract. Life Sci, 2002; 71 (18):2161-2170.
24. Balakrishnan N, Sharma A. Preliminary phytochemical
and pharmacological activities of Luffa cylindrical fruit.
Asian J Pharm Clin Res. 2013; 6, 851-856.
25. Houghton, P. Chromatography of the chromone and
flavonoid alkaloids. Journal of Chromatography, 2002;
75-84.

Prevalence of Nutritional and Herbal Medicine use
and its Impact on Warfarin Dose and Response in a
Tertiary Referral Hospital in Kenya
1*

2

2

3

Nyamu D. G , Guantai N.A. , Osanjo G.O. , Aklilu E. , Tele A.K.

4

1Department of Pharmaceutics & Pharmacy Practice, School of Pharmacy, University of Nairobi.
2Department of Pharmacology & Pharmacognosy, School of Pharmacy, University of Nairobi.
3Division of Clinical Pharmacology, Huddinge University, Karolinska Institute, Sweden.
4Kenyatta University, Department of Statistics & Actuarial sciences.
*Corresponding Author

Abstract
Background: Warfarin is the most extensively prescribed
oral anticoagulant drug in Kenya and the rest of the world,
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owing to its demonstrated efficacy and affordability. Dosing
and the response to warfarin are complicated by the fact
that it is affected by nutrition status as well as commonly
used herbal products.
Vol. 24, No 1/ Pharmaceutical Journal of Kenya / 2019

Objective: To determine the prevalence of nutritional and
herbal medicine use and its impact on warfarin dose and
response among outpatients on anticoagulation therapy.

Study Area and Setting: Kenyatta National Hospital
Anticoagulation Clinics.

Study Designs: Cross-sectional study.
Participants and Sample sizes: One hundred and

eighty patients aged ≥18 years, who voluntarily signed
informed consent to participate. Patients had to be on long
term warfarin therapy (≥ 28 days), did not suffer from
uncontrolled hypertension, peptic ulcer, and inherited
coagulopathies or liver diseases. Mentally challenged
patients and pregnant women were excluded.

Methods: The participants’ clinical data such as details of

sociodemographic characteristics and dietary habits such
as type of food consumed, frequency of consumption,
herbal and nutritional supplementation were obtained
through direct patient interviews. The data on clinical
indication and warfarin doses were acquired from patients’
medical records. Warfarin response was determined by
measurements of international normalized ratios (INRs),
whose therapeutic range was set at 2-3 as recommended in
the international guidelines.

Data Management: Data was analyzed using IBM

Statistical Package for Social Sciences version 23.
Frequencies were done to describe the prevalence of use of
the nutritional and herbal substances. Student t-test and
Chi-square tests were used to determine the strength of
associations between warfarin maintenance doses and
consumption of various foods or nutritional supplements
as well as INR therapeutic levels, while setting the threshold
for statistical significance at p≤0.05.

Results: Patients were generally middle aged at 43.4

(±13.2) years, and majority, 77.0 %( n=138) were females
and in the 3rd to 5th decades (55.5 %) of their lives. The
median duration of warfarin therapy was 753 (range
31-11433) days. The mean maintenance dose of warfarin
was 6.17 ±2.75mg per day. The prevalence of use of garlic
and ginger herbal medicine was 18.9% and 12.2%,
respectively. Majority of patients (70 %) were consuming
vegetables and fruits for 3-7 times in a week. Dietary and
herbal medicine use did not significantly impact on
warfarin doses and level of anticoagulation (P>0.05).

Conclusion: The prevalence of herbal medicine use

among the patients on long term warfarin therapy is low.
Dietary habits did not affect warfarin dose and response.
Similar correlation studies with the inclusion of
conventional drugs and comorbidities may improve
warfarin dosing and determine anticoagulation response
among patients.
Keywords: Anticoagulation, herbal medicine use, nutritional
supplements, warfarin response, warfarin dose, Kenya.
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Introduction
Warfarin interacts with many commonly used medicines
and some foods when co-administered [1]. Studies have
indicated that the pharmacokinetics or pharmacodynamics
effects of warfarin may be altered by consumption of some
foods or herbal medicine [2]. The interactions observed
may necessitate warfarin dose titrations or cause harmful
consequences ranging from minor changes in international
normalized ratios (INRs) to fatal effects such as gastrointestinal haemorrhage [3] or other forms of bleeding [4].
Some foods such as green leafy vegetables have been
reported to interact with warfarin [5]. Furthermore, foods
that contains large quantities of vitamin K reduce the
anticoagulant effects of warfarin [1]. Warfarin also interacts
with many herbs such as Ginkgo, Ginseng, Ginger and
Garlic, when supplemented in the diet [6]. Similar effects
have been reported with starflower oil or fish oils and St.
John’s Wort [7] as well as cranberry juice [8,9]. These
products may necessitate lowering of warfarin dose as they
are known to increase bleeding episodes in patients taking
warfarin (10). As such, studies have recommended that
healthcare workers and patients be made aware of these
interactions for optimal anticoagulation control [5].
Despite its effectiveness, dosing of warfarin is complex
because it is known to interact with many commonly-used
herbs and some foods [1]. In addition, warfarin has a
narrow therapeutic index and hence high propensity to
cause drug-food interactions. Consequently, in order to
optimize the therapeutic effect, especially in patients who
are taking herbs or certain foods, without risking
dangerous side effects such as bleeding, close monitoring
of the degree of anticoagulation is required [11] by
frequent blood testing for the INRs [12,13]. As such patients
should be screened for use of herbs or certain foods before
initiating therapy so as to achieve optimal anticoagulation.
Information on the effects of use of some foods and herbs
among patients on warfarin therapy would reduce
healthcare costs associated with the management of the
disease [14] through patients advice and optimal anticoagulation. The magnitude of utilization of the various
dietary intake as well as the nutritional remedies requires to
be estimated.

Methods
Study Design and Area
This was a cross-sectional study carried out at Kenyatta
National Hospital (KNH) from January 2018 to December
2018. KNH is the largest teaching and referral hospital in
Kenya. The study was conducted among adult outpatients
on long term warfarin therapy at the specialized anticoagulation clinics. These clinics are the focal points for all
patients requiring coagulation management at the hospital
including those who have been discharged at the referrals
from peripheral health facilities. The clinics comprised of
cardiothoracic surgery, haemoto-oncology as well as
cardiac. The sites formed the ideal catchment area for the
study population.
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Study Population
Patients’ aged ≥18 years on warfarin and undergoing long
term anticoagulation management at the specialized
clinics, were eligible. Patients who switched to other
treatments such as rivaroxaban and fondaparinux or were
advised not to take warfarin by their physicians at the time
of the study were not entitled to participate. Patients who
were not adhering to warfarin therapy were not eligible.
Healthy volunteers, pregnant mothers and mentally
challenged patients were also excluded.
Sample Size and Sampling Method
The primary outcome was the prevalence of herbal
medicine use among patients with chronic diseases.
Related studies have shown varying prevalence of use of
herbal supplements in such patients. For instance, previous
studies had indicated that the prevalence of herbal
medicine use among patients on chronic diseases such as
diabetes mellitus was at 7.2%[15]. In USA, the prevalence of
use of herbal medicine among patients on warfarin
anticoagulation therapy was at 17% [16]. Using the average
(12.1%) of the two prevalence and related equation [17] for
estimation of sample size for such epidemiological surveys,
a minimum sample of 163 participants was calculated.
However, a 10% was added to cater for the data losses to
get a sample size of least 180 participants. Convenient
sampling was used to recruit participants until the number
required was achieved.
Study Methods
Study approval under reference number KNH-ERC/A/569
was granted by Kenyatta National Hospital/University of
Nairobi-Ethics and Research Committee (KNH/UoN-ERC).
Authority to conduct research at the anticoagulation clinics
was also approved by the respective departments before
commencement of the study.
Participants were taken through the screening for eligibility
and then detailed consenting process informing them
about the study. The eligible participants signed the
informed consent after which they were taken through the
questionnaire to capture their demographic characteristics
including age, weight, occupation, marital status,
denomination, smoking and alcohol consumption status.
Patients were also interviewed on the details of type of diet
and the frequency of consumption per week as well as
information on use of herbal and nutritional supplements.
The nutritional and herbal products assessed included
Vitamins E, K and C as well as garlic, ginger, red clover,
sweet clover, St. John’s Wort, glucosamine & chondroitin,
Coenzyme Q10, alfalfa, aloe vera gel or Ginkgo biloba
extracts. Information which the patients could not provide
such as the clinical indication of warfarin therapy, doses
and duration of use were retrieved from the medical
records and medication charts. To determine the level of
response to warfarin therapy, venous blood samples were
drawn for the determination of INRs at UoN’s Department
of Haematology and Blood Transfusion Laboratory.
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Therapeutic response of warfarin was assumed when INR
was in the range of 2-3 as recommended in international
guidelines [18].
Data Entry and Statistical Analysis
A database, resembling the questionnaire, was created
using the IBM Statistical Package for Social Science version
23 computer software, where all the raw data was entered,
cleaned and analyzed. Each questionnaire had a unique
alphanumerical number which was linked to the database
to avoid confusion and duplication of data. Preliminary
analysis was done by determining the distribution structure
of the variables so as to eliminate the outliers or the
unusually entered values. Frequencies were then run for
socio-demographic characteristics such as participants’ age,
gender, body mass index, occupation and marital status as
well as the nutritional and herbal medicine use. Proportions
were computed for the frequencies of consumption of
various food types as well as the outcome variable of the
INRs.
Associations were done between the predictor variables
(frequency of consumption of foods, herbal medicine use)
and the outcome variables (warfarin maintenance doses
and level of INRs) using students t-tests and Pearson’s or
Spearman’s correlation tests. P-values and Chi square tests
were used to estimate the strength of association between
predictor and outcome variables. The threshold for
statistical significance was set at P ≤0.05 with values whose
p ≤0.05 being considered statistically significant.

Results
A total of two hundred and nine participants were
screened. However, data were analyzed from 180
participants because twenty-nine were not eligible due to:
age <18 years (n=2), declined to participate (n=5), missing
data in files (n=15) and non-adhering to warfarin (n=7).
The sociodemographic characteristics of the study
population are presented in Table 1.
Table 1. Characteristics of the Study Participants (N=180)
Variable

Category

Frequency
(N=180)

Mean
(%)

Sex

Male
Female

42
138

23.0
77.0

Age categories (years)

19-30
31-50
51-64
65 and above

31
100
37
12

17.2
55.5
20.6
6.7

Mean Age(±SD) years; Range

43.4(±13.2); 19-87

Body Mass Index

≤25
>25
Missing data

58
90
32

32.2
50.0
17.8

Marital status

Single
Married
Divorced
Widowed

39
118
11
12

22.0
66.0
6.0
7.0
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Employment status

Unemployed
Salaried
Self employed
Student

55
53
64
8

31.0
29.0
36.0
4.0

Highest academic level

College/ University
Secondary
Primary
Non-formal

35
81
41
23

19.0
45.0
23.0
13.0

Clinical indications of
Warfarin

Heart Related Diseases 75
VTEs
101
Both Heart Disorders
4
and VTEs

41.7
56.1
2.2

Doses of Warfarin
Prescribed

Mean initial dose (mg)
(SD)
Mean maintenance
dose (mg)(SD)

6.03 (SD±4.90)

Duration of Warfarin
Therapy(Days)

Mean(range)

753 (31-11433)

Table 3. Types and Frequency of Dietary intake by the Study
Patients (N=180)
Dietary Type

Frequency of
Consumption

n

Percentage

Vegetables (N=135))

<3 Times a Week
3-7 Times a Week
>7 Times a Week

31
102
2

23.0
75.6
1.5

Proteins (N=78)

<3 Times a Week
3-7 Times a Week
>7 Times a Week

21
56
1

26.9
71.8
1.3

Carbohydrates
(N=73)

<3 Times a Week
3-7 Times a Week
>7 Times a Week

7
60
6

9.6
82.2
8.2

Fruits
(N=124)

<3 Times a Week
3-7 Times a Week
>7 Times a Week

19
103
2

15.3
83.1
1.6

6.17 (SD±2.75)

Key: SD Standard Deviation; VTEs-Venous Thromboembolic
Events
The mean age of the study participants was 43.4 (±13.2),
with a range 19-87 years. Approximately three-quarters of
the study participants were females and two-thirds were
married. More than half (55.5%) were aged between 31-50
years and half had exceeded their ideal body weights.
Patients had been on warfarin for a median duration for
approximately two years. The mean initial and maintenance
daily warfarin doses were 6.03 mg (±4.90) and 6.17 mg
(±2.75), respectively. The main clinical indication for anticoagulation was VTEs at 56.1% (Table 1).
Table 2. Prevalence of nutritional and Herbal Supplements
in the Study Population (N=180)

Most of the patients were moderating consumptions of
various food types as over 70% were consuming either food
type (vegetables, proteins, carbohydrates or fruits) for 3-7
times per week. Higher frequencies of intake of any food
type for >7 times per week were rare (Table 3).
Associations between the frequencies of consumption of
various food types as well as herbal supplements and the
mean daily maintenance doses of warfarin across the
clinical conditions of the patient are shown in Table 4.
Table 4: Associations between frequency of consumptions
of food types, herbal supplements and Mean maintenance
doses of warfarin across the clinical conditions.
Clinical
Condition

Nutritional supplements
and herbal preparation

Use

Frequency
(n)

Percentage

Vitamin E (Greater than 400 IU
per day)

No
Yes

179
1

99.4
0.6

Vitamin C (greater than 500
mg per day)

No
Yes

177
3

98.3
1.7

VTEs

Vitamin K supplements

No
Yes

178
2

98.9
1.1

Vegetables

Garlic herbal

No
Yes

146
34

81.1
18.9

Ginger herbal

No
Yes

158
22

87.8
12.2

Green tea herbal

No
Yes

179
1

99.4
0.6

Approximately ninety percent of the study patients were not
using herbal or nutritional supplements which are likely to
interact with warfarin. However, 18.9 % and 12.2 % of the
study participants were using garlic and ginger, respectively.
Additionally, none of the patients was using supplements
such as red clover, sweet clover, St. John’s Wort, glucosamine
& chondroitin, Coenzyme Q10, alfalfa, aloe vera gel or
Ginkgo biloba extracts which were investigated in the study
(Table 2).

n

Mean
Warfarin
maintenance
dose,

Group
Difference

<3 Times a Week
3 Times and above /Week
<3 Times a Week
3 Times and above /Week

12
47
9
58

5.20±1.9
5.78±1.8
5.61±2.2
6.63±3.0

t(57)=-0.99;
P=0.3284
t(65)=-0.96;
P=0.3390

<3 Times a Week
3 Times and above /Week
<3 Times a Week
3 Times and above /Week

15
51
17
54

6.21±1.7
5.46±1.8
6.28±3.9
6.47±2.5

t(64)=1.40;
P=0.1665
t(69)=-0.23;
P=0.8181

<3 Times a Week
3 Times and above /Week
<3 Times a Week
3 Times and above/ Week

12
25
10
33

5.40±1.3
5.44±1.8
5.60±2.3
6.33±2.5

t(35)=-0.07;
P=0.9459
t(41)=-0.83;
P=0.4116

<3 Times a Week
3 Times and above /Week
<3 Times a Week
3 Times and above/ Week

3
30
4
38

5.42±1.9
5.08±1.5
4.38±1.3
6.37±2.3

t(31)=0.36;
P=0.7191
t(40)=-1.67;
P=0.1028

64
13
84
21

5.66±2.1
5.57±2.1
6.11±2.6
6.39±2.8

t(75)=0.14;
P=0.8898
t(103)=-0.44;
P=0.6597

Fruits
Heart Diseases

Heart Diseases
VTEs
Proteins
Heart Diseases
VTEs
Carbohydrates
Heart Diseases
VTEs

Garlic Supplements
Heart Diseases
VTEs
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Consumption

No
Yes
No
Yes
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Ginger supplements
Heart Diseases
VTEs

No
Yes
No
Yes

68
9
92
13

5.69±2.1
5.27±1.6
6.17±2.6
6.17±2.6

t(75)=0.57;
P=0.5687
t(103)=-0.01;
P=0.9925

were no statistically significant associations between the
use of various nutritional supplements and level of INRs
(p>0.05) (Table 5).

Discussion

The present study explored the prevalence and
relationship between consumption of foods, nutritional
supplements and herbal remedies versus warfarin response
as measured by maintenance dose requirements and level of
INRs. The prevalence of herbal products use was low as
almost a fifth (18.9 %) and 12.2 % of our study population
was using garlic and ginger supplements, respectively.
Studies have indicated varying prevalence of use of herbal
products among patients on warfarin anticoagulation. For
example, in USA, the prevalence of use of herbal medicines
among similar patient population was 17% (16). Related
studies have reported higher prevalence of up to 50%[19].

Key: SD-Standard Deviation; t- Student-t-test; VTEs-Venous
thromboembolic Events
The frequency of consumption of the various food types did
not statistically significantly impact on warfarin maintenance
doses (P >0.05). However, patients consuming vegetables at
varying frequencies per week required higher warfarin
maintenance doses than other category of foods across the
clinical conditions. In addition, patients suffering from VTEs
and consuming various food types for 3 or more times per
week required slightly higher mean warfarin maintenance
doses per day compared to those presenting with heart
diseases (Table 4).

Several herbal supplements have been implicated in the
action and response to warfarin therapy [20–23]. For
instance, use of ginger [22] and garlic [23] have been
associated with over-anticoagulation in patients using
vitamin K antagonists. Another study indicated that users of
herbal remedies were more likely to have INRs outside range
than non-users [19]. Despite their consumption by few
patients in our study, there were no statistically significant
Some foods may also interact with warfarin and thereby
associations between their use and warfarin maintenance
affect its response, in terms of the measured INRs. As such,
doses as well as the response as measured by the level of
associations between frequency of consumption of foods
INRs. Perhaps the proportions of patients using the herbal
and the level of INRs were determined.
supplements were relatively small to elicit statistically
significant associations with warfarin response. There is also
Table 5. Association between the frequency of
a possibility that the previous studies done on patients’
consumption of food types, nutritional supplements and
knowledge on anticoagulation [24,25] and adherence [26] in
Level of INRs
the same study setting had significant improvement on
Type of
Consumption
INR Range
Group
Food/Supplement
Difference
the dietary measures to undertake to improve on
<2 2
-3 >
3
warfarin anticoagulation therapy.
n (%)
n (%)
n (%)
There were no statistically significant associations between
consumption of garlic and ginger supplements with warfarin
maintenance doses (P >0.05). However, participants with
VTEs and using either of the supplements required slightly
higher maintenance doses than their counterparts suffering
from heart diseases (Table 4).

Fruits

<3 Times a Week

9(52.9)

4(23.5)

4(23.5)

3 Times and above /Week

46(46.5) 3

8(38.4)

15(15.2)

<3 Times a Week

15(55.6) 7

(25.9) 5

2

(2, 116 )

=1.63;

Studies have indicated that some diets may interact
with warfarin [27–29] and their frequency of
consumption among patients using warfarin is
3 Times and above /Week
46(47.9) 3
6(37.5)
14(14.6) P=0.5308
<3 Times a Week
9(47.4)
6(31.6)
4(21.1)
=1.63;
Proteins
important for counseling purposes. In particular,
3 Times and above /Week
23(43.4) 2
4(45.3)
6(11.3)
P=0.4418
frequent consumption of vegetables and fruits with
<3 Times a Week
3(50.0)
2(33.3)
1(16.7)
=0.38;
Carbohydrates
high levels of vitamin K, such as green leafy vegetables,
3 Times and above /Week
27(45.8) 2
6(44.1)
6(10.2)
P=0.8268
may interact with warfarin necessitating higher warfarin
No 6
5(48.1%) 4 7(34.8%) 2 3(17.0%)
=0.80;
Garlic herbal
maintenance doses. Although there were no statistically
preparations
Yes
15(51.7%)
11(37.9%) 3(10.3%) P=0.6695
No 7
0(48.3%)
52(35.9%) 23(15.9%)
=0.15; significant associations between the frequency of
Ginger herbal
preparations
Yes
10(52.6%)
6(31.6%) 3 (15.8%) P=0.9266
consumption of various food types and warfarin doses,
the data revealed that patients with VTEs and taking
Key: INRs-International Normalized Ratio; χ2-Chi-Square
various food types for more than three times per week
required higher mean warfarin maintenance doses. This
There were no statistically significant associations between
suggested that there were possible minor interactions
the frequency of consumption of various food types and the
between the various food types and warfarin.
patients’ level of INRs (P >0.05). The proportions of patients
Generally, compared to other food types, patients who were
with therapeutic response to warfarin therapy remained
taking vegetables at varying intervals per week, required
below 40% regardless of the frequency of consumption of
higher warfarin maintenance doses across the clinical
any particular food type (Tables 5).
indications of warfarin anticoagulation. Most green leafy
Approximately a third of the patients had INR of 2-3 across
vegetables contain vitamin K, which is an antagonist to the
the use of the nutritional supplements. Additionally, less
action of warfarin. As such, patients consuming high levels
than 20% were over-anticoagulated (INR>3) while almost
of green leafy vegetables were likely to require higher
half were under-anticoagulated (INR<2). However, there
warfarin maintenance doses to achieve sufficient anticoaguVege tables

(18.5)

P=0.4417
2

2

2

2

2

12

(2, 123 )

=1.27;

(2, 72)

(2, 65)

(2, 164 )

(2, 164 )
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lation. This may explain why patients who were regularly
consuming vegetables generally required higher warfarin
doses than the ones taking other food types.

Conflict of interest

It is unclear why patients with VTEs and consuming garlic or
ginger supplements required slightly higher warfarin
maintenance doses than their counterparts suffering from
heart diseases (>6.2 vs. <5.6 mg per day). Probably these
were the general findings for patients with VTEs.
Additionally, the frequencies of their consumption and the
quantities consumed thereof were not measured to assess
the degree of any possible clinical significance with warfarin
maintenance doses as well as level of anticoagulation. It is
possible that the quantities consumed as well as the
frequencies of consumption were not significantly impacting
on warfarin maintenance doses and the level of anticoagulation.
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Herbal supplements such as gingko biloba [21,23] and
ginseng [23] as well as red clover, St John’s Wort , alfalfa, aloe
vera, vitamin C, E and K have been shown to interact with
warfarin thereby producing varying response but the use of
these products among our study patients was infrequent. As
such, there were no statistically significant differences with
warfarin maintenance doses or the response as measured by
INRs. Besides, patients may have forgotten to give adequate
information because the data collected relied upon recalling
on their use of herbal remedies. However, it is worth noting
that use of herbal remedies is increasingly becoming
common in developing countries among patients with
chronic diseases [30] and therefore, this finding should not
be underestimated.
The major limitation in this study is that data on nutritional
and herbal medicine use was collected through direct
patients’ interviews and the participants could have
overrated or underrated their experiences.

Conclusion and Recommendations
The frequency of herbal medicine use among patients on
long term warfarin therapy was less than 20%. There were
no statistically significant associations between foods,
nutritional and herbal supplements with warfarin dosing
and response among patients on anticoagulation therapy.
Further studies should correlate other conventional drugs
and comorbidities with warfarin doses as well as response.
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patient–centered healthcare system: Re-aligning
healthcare to people’s needs
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Abstract
Background: Patient-centered care model of healthcare
acknowledges inter-profession team-based care and the
need of care that is respectful of and responsive to
individual patient preferences, needs and values. The
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contribution of the pharmacist in this paradigm can
provide important benefits within primary healthcare
systems through collaborative medication therapy
management, providing education and drug information,
promotion of patient self-management, improved effective
communication and personalized medicine.
Vol. 24, No 1/ Pharmaceutical Journal of Kenya / 2019

Aim of the Review: The main aim of this review was to
assess the impact of the pharmacist in a collaborative
patient centered healthcare system.
Method: The review involved keyword searches of
electronic databases, including MEDLINE, PsycINFO and
Google Scholar. Review search terms included ‘patient
centered healthcare’, ‘role of pharmacist in patient centered
healthcare’, ‘impact of pharmacists’ intervention on
medication discrepancies’ and ‘collaborative healthcare’.
Using the search outputs, the impact of pharmacists in
collaborative patient–centered healthcare system is
described.
Results: Inclusion of pharmacists in collaborative
healthcare programs have shown improved management
of chronic diseases and reduced healthcare cost. A number
of publications reported the importance of the pharmacist
as valuable health care personnel in the collaborative
healthcare model albeit others recognizing limitations and
the need for the pharmacist to know more about the
patient population and the unique healthcare provider
needs of every team.
Conclusion: Contributions of pharmacists to the Health
Care team is essential toward improving the quality of
patient care, improving the coordination of medicines and
pharmaceutical care, ensuring rational use of medicines
and reducing medicines waste. The pharmacist being able
to identify distinctiveness of every heath provider in a team
and patient needs to facilitate improved participation may
well be a stimulus for further research.

Introduction
Health systems are moving toward a more inter-professional approach to primary care. Patient-centered care is a
model of health care delivery that facilitates comprehensive
and coordinated care. The model supports active
involvement of patients and their families in decision-making about individual options for treatment. As the third
largest professional group in national health systems, the
pharmacy profession has a significant and unique role to
play in the healthcare of the people of a nation and in
re-engineering healthcare services to deliver more patientcentered care. The Pharmacist provides care through
patient encounter, documentation and evidence-based
practice [1]. Integration into team-based primary health
care provides both challenges and fresh opportunities.
Pharmacists’ professional identities develop into valued role
models contributing concretely to patient care even
though occasionally they feel underutilized [2].

Patient-Centered Care
Patient-Centered Care advocates have described patientcentered care as that which honors patients’ preferences,
needs, and values; applies a biopsychosocial perspective
rather than a purely biomedical perspective; and forges a
strong partnership between patient and clinician [3, 4].
Similarly, Greene et al (2012) describes patient-centered
care as care that “honors and responds to individual patient
Vol. 24, No 1 / Pharmaceutical Journal of Kenya / 2019

preferences, needs, values, and goals” [5].
Contributions of pharmacists to the inter-professional
team-based care activities that support and strengthen the
patient-centered care model in areas such as collaborative
drug therapy management; health information technology;
personalized medicine; and the integration of advocacy
and community-engagement into the profession are
essential toward improving the quality of care, cost-effectiveness, and the patient experience [6]. It is essential for
patients that their medicines and pharmaceutical needs are
overseen and coordinated at all points of the health and
social care pathway to ensure they can benefit from their
medicines and suffer no harm. Since medicines are one of
the most common interventions today, used in pain control
and disease management, patients must access the
pharmacy team, with the pharmacy profession taking
greater responsibility for medication outcome. This is only
possible when they work in partnership with patients to
coach them to achieve their health goals at all points of
their care journey. Furthermore, given that the role of the
pharmacist has evolved from that of a compounder and
supplier of pharmaceutical products towards that of a
provider of services and information and ultimately that of
a provider of patient care; it is imperative that pharmacists
become patient-centered and collaborative towards
re-aligning pharmaceutical practice to meet people’s
needs.

Inclusion of pharmacist in Patient-Centered
Care health systems
The changing role of pharmacy practice have seen a trend
for pharmacy practice move away from its original focus on
medicine supply towards a more inclusive focus on patient
care. As Health systems move toward a more inter-professional approach to primary care, this team-based paradigm
has had a significant impact on the role of pharmacists
within primary health care systems. Pharmacist-provided
direct patient care has favorable effects across various
patient outcomes, health care settings, and disease states.
Incorporating pharmacists as health care team members in
direct patient care provide viable solution to help improve
health care. Consequently the America pharmacists are
included as part of the healthcare workforce that focuses
on preventive medicine, health promotion, disease
prevention, and patient self-management [7, 8].
Clinical pharmacists are integrated into many Primary Care
Trusts in the United Kingdom [9, 10] and similar practice
settings around the world [11, 12, 13]. These practices have
seen Pharmacists bring value to these teams by improving
medication use through individual patient assessments and
population-based interventions, providing education and
drug information to other team members and enhancing
public health and emergency preparedness practice [11]. At
the same time physicians appreciate the benefits of
working with pharmacists’ colleagues to provide reliable
drug information thus leading to increased security in
prescribing [14]. The role of specialist pharmacists as
collaborative prescribers in mental health and as integral
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members of the multidisciplinary team is also recognized
and accepted [15].

Medication therapy management and
improved healthcare cost
Research has shown that patient-centered interactions
promote adherence and lead to improved health outcomes
[16]. Preventable adverse drug events that lead to hospital
admissions occur due to inappropriate use of medica¬tions,
contributing to increased health cost. Pharmacist-led
Medication therapy management (MTM) can be applied to
many medical conditions and can provide long-term cost
saving to the health care system [17]. Particularly because
they empower patients to optimize their medication use.
Pharmacists providing medication therapy management
are able to identify and resolve drug therapy problems
through medication therapy review, personal medication
record, medication-related action plan, intervention,
referral, documentation and follow-up. Besides, they
provide services that seek to enhance patient care by
improving communication and collaboration among
pharmacists and other health care professionals.
In Canada, research show that Pharmacists provide care for
patients with diabetes improving patient outcomes such as
glycemic control [18] and blood pressure control [19] in
patient-centered MTM program. Such improvements tend
to decline 3 months after an intervention has been
completed [20] corroborating the value of the pharmacist
in the team. A study by Moore et al, 2013 emphasizes that t
pharmacist-managed medication therapy management
program to reconcile the medication therapies of high-risk
patients and improve adherence, as measured by
medication possession ratios (MPR), is effective in reducing
total health care costs. The participants in this patient-centric, high-touch MTM program significantly increase
medication adherence levels and reduce the use of
inpatient hospital services, as compared with a matched
control group [21]. Patient outcomes can also be improved
through one-on-one medication counseling by specially
trained clinical pharmacists [22].
A controlled study to evaluate the effect of adding
pharmacists to primary care teams on the management of
hypertension and other cardiovascular risk factors in
patients with type 2 diabetes shows that significantly more
patients with type 2 diabetes achieve better blood pressure
control when pharmacists are added to primary care teams
[23, 24]. This suggests that pharmacists can make important
contributions to the primary care of these patients. Another
study by Al Mazroui et al (2009) demonstrates that the
pharmaceutical care programme results in better glycaemia
control and reduces cardiovascular risk scores in Type 2
diabetes patients over a 12-month period [25].
A systematic review assessing team-based care for Blood
Pressure (BP) control supplemented with a Community
Guide update also suggest that team-based care is
effective in improving BP outcomes. Team-based care
increase the proportion of people with controlled BP and
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reduce both systolic and diastolic BP, especially when
pharmacists and nurses are part of the team [26].
Pharmacist interventions alone or in collaboration with
other healthcare professionals improve BP management;
Systolic blood pressure improves with pharmacists’
interventions. Other outcomes may also improve however
more high-quality studies are needed for a comprehensive
quantitative assessment. Further research may address the
most efficient, cost-effective, and least time-consuming
intervention [27, 28].

Barriers of inclusion
Pharmacists commonly encounter barriers to integrating
into primary care teams; some may experience a lack of role
clarity, for example, other team members’ expectations
regarding the pharmacists’ responsibilities are frequently
unclear [12, 15, 29]. In addition, patients often do not
understand the role of the pharmacist in this setting [30].
Pharmacists are also typically unfamiliar with the roles of
other team members creating difficulties in the
collaboration. They often rely on other team members to
assist in their integration, creating additional work for
nurses and physicians [31]. Other barriers include physician
resistance, lack of pharmacist assertiveness, inadequate
pharmacist support, lack of space and inadequate
pharmacist training [15, 29, 31].

Aim of the review
This review article aims to establish the impact of
pharmacist in a collaborative patient centered healthcare
system and investigates the state of knowledge by
healthcare team on the role of the pharmacist in a patient–
centered healthcare system.

Method
This was a narrative review of existing articles selected from
reviews and original works published in open journals in
the internet. The review involved keyword searches of
electronic databases, including MEDLINE, PsycINFO
(psychology and related behavioral and social sciences),
and Google Scholar. Review search terms included ‘patient
centered healthcare’, ‘role of pharmacist in patient centered
healthcare’, ‘impact of pharmacists’ intervention on
medication discrepancies’ and ‘collaborative healthcare’. The
review included case studies, descriptive studies, systematic
reviews describing role of pharmacists in patient centered/
collaborative care, as well as meta‐analysis of randomized
controlled trials narrating the effect of pharmacists’ as team
members on patient care.
Studies reporting integration of pharmacists in home based
care, physicians’ family practice teams and the need for
collaborative care in healthcare systems as well as
publications focusing on patient centered-care as a method
of satisfying the needs of the patient were reviewed and
summarized. The impact of pharmacist in collaborative
healthcare systems and the knowledge of other members
of healthcare teams on the role of the pharmacist in a
Vol. 24, No 1/ Pharmaceutical Journal of Kenya / 2019

patient–centered healthcare system are described.

Results
The studies in the review included a wide range of
health-related research, including basic and biomedical
research, clinical trials, as well as public health research.
Contribution of the pharmacist in patient centered care is
recognized widely and healthcare systems are glad to
include pharmacists in the healthcare team. Physicians also
appreciate the role and value pharmacists bring to clinical
practice. The present review demonstrates the involvement
of pharmacists in hospital care and medication
reconciliation may improve the quality of the patient
medical care and reduce healthcare cost. The importance of
integrating a pharmacist into an interdisciplinary team for
medication management is adequately reported in
literature [32 – 35]. However, Pharmacists occasionally
encounter barriers to integrating into primary care teams
due to lack of role clarity as pharmacists themselves and
other team members are often unclear on what impact to
expect in collaborative healthcare as regards the
pharmacists’ responsibilities. Other notable barriers include
physician resistance, lack of pharmacist assertiveness,
inadequate pharmacist support, lack of space and
inadequate pharmacist training.

Discussion
Pharmacy is an ancient and honorable profession that deals
with the latest, up-to-date technological advances for the
benefit of mankind. Today’s status of the profession results
from an evolution over thousands of years. Pharmacists are
healthcare professionals who, through the training they
undergo, are empowered to dispense prescription
medication, provide information about the drugs and
ensure patients can use medications safely and effectively.
For these reasons, pharmacists are able to make major
contributions in Patient-centered health care delivery to
facilitate comprehensive and coordinated care that
supports collaborative involvement of Healthcare providers
and, Patients & their families in decision-making about
individual options for treatment. Patient-centeredness has
been recognized as a desirable attribute of health care and
collaborative drug therapy management as well as
personalized medicine addressing pharmacogenomic
research. These are among the activities that support and
strengthen Patient-Centered Care model [5]. Information
technology systems that create bidirectional data flow and
facilitate communication enhance pharmacist collaboration
and communication with other care team members on
behalf of a patient to ensure safe, effective, and coordinated
care.
Interestingly, majority of studies reviewed were conducted
in Australia, United Kingdom, America and Canada. There is
paucity of information on the African region although in
Kenya, for example, the universities embrace clinical
pharmacy education and major hospitals in the country
now appreciate the inclusion of clinical pharmacists in
Vol. 24, No 1 / Pharmaceutical Journal of Kenya / 2019

collaborative healthcare management systems. As with any
healthcare system, limitations to the effectiveness of
collaborative care are expected to occur due to the
different practice areas of the team members and different
patient needs. This may slow down efforts of team
members in collaborating successfully.

Conclusion
This review demonstrates the positive impact of
pharmacists working in collaboration with patients and
physicians who appreciate the value of including a
pharmacist in a patient–centered healthcare system.
Inclusion of pharmacists in collaborative healthcare
programs is necessary for improved management of
chronic diseases and reduced healthcare cost.
Contributions of pharmacists to the Health Care team is
essential toward improving the quality of patient care,
improving the coordination of medicines and
pharmaceutical care, ensuring rational use of medicines
and reducing medicines waste. This is because Pharmacists
are healthcare professionals who, through the training they
undergo, are empowered to dispense prescription
medication, provide information about the drugs and
ensure patients can use medications safely and effectively.
In the case of screening and prescribing however
Pharmacists need to exploit their own strengths and the
potential opportunities for these services, and reduce any
weaknesses and threats possibly by including effective
communication, piloting services, and the integration of
some services into medical practices [15, 36].
Overall, improving the uptake of patient-centred services
must begin with government policy makers, pharmacy
organizations and employers recognizing pharmacists’
career preferences and shap¬ing future opportunities in
the best interests of pharmacists [37].
It is recommended that as every team has unique provider
needs and patient populations, pharmacists should invest
time and energy learning about the team they are joining.
Determining the specific medication-related needs of the
team and patient population will make it easier to provide
pharmacist services that add value. This is also an important
step necessary to develop a pharmacist’s job description
[22].
To create patient-centered professionals, students should
train in a patient-centered curriculum that is rich with
patient care experiences. Similarly, to create team-ready
professionals, students should train extensively in interprofessional health care teams. Expanded experiential
education can help student pharmacists prepare for
increased patient care roles in settings such as the patientcentered medical home and also help as practitioners
advance the profession of pharmacy.
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HERBAL MEDICINES REQUIRE REGULATION LIKE
CONVENTIONAL MEDICINES
Stanley Ndwigah

The use of herbal medicines is increasing and gaining
popularity throughout the world. People take herbal
remedies to treat various diseases ranging from malaria, to
diabetes and cancer. Their use is not regulated in many
low-income countries, including Kenya. The herbal
products are freely available, thus people are more liable to
self-medicate and neglect to inform their doctors, even
though herbal remedies can cause side effects or react with
prescription drugs. This is because consumers have a
widespread misconception that “natural” always means
“safe” and a common belief that herbal remedies are
harmless and carry no risk, because they are “not chemicals”
like conventional medicines. These herbal medications
must be regulated and the population must be informed
about their risks.
The quality and safety of herbal medicines is poorly
understood. Several studies have reported that herbal
medicines have various toxic and pathogenic
contaminants. In this context the term “contaminants” can
be defined as the intentional or unintentional presence of
undeclared ingredients which impact adversely on the
safety of the product.
Among the potential contaminants are toxic botanicals,
microorganisms (germs), microbial endotoxins, mycotoxins,
pesticides, fumigation agents, toxic metals and animal
substances. Potential harmful germs include Staphylococcus
aureus, Escherichia coli, Salmonella typhi and Pseudomonas
aeroginosa. Other detrimental effects are attributable to
problems of quality, for example, adulteration with
undeclared pharmaceutical substances such as sildenafil
(Viagra®) for aphrodisiacs and amoxicillin for antibiotics.
Adverse events may also arise from the mistaken use of the
wrong species of medicinal plants, incorrect dosing, and
errors in the use of herbal medicines by both health-care
providers and consumers.
Herbal medicines have side effects, because plants have
“active ingredients” just like conventional medicines. For
example coffee contains caffeine which keeps people
awake and is the primary reason why we drink coffee.
Similarly, all herbs contain compounds which are also used
in traditional medicines. A good example is Cinchona
species which contains quinine, an antimalarial used for
treatment of severe malaria; at high doses it can cause
cardiac arrhythmias, blindness and even death. The fact
that it is a plant does not make Cinchona any safer!
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Other plants are inherently toxic and can kill due to the
molecules they contain. Abrus precatorius has attractive
seeds which contain abrin, which is a very potent poison
and causes nausea, vomiting, convulsions, liver failure, and
death. Ingesting a single seed can kill an adult human.
Abrin is classified as a “select agent” under U.S. law, and it
has no antidote.
In Kenya, the Pharmacy and Poison Board (PPB), which is
the Government drug regulatory body, doesn’t register all
herbal medicinal products. Some are listed as food
supplements by Kenya Bureau of Standards. This is partially
because some people market these products as food
supplements and also stiff opposition from some especially
traditional health practitioners who think that herbal
medicine practice is a cultural practice that should be
regulated by Ministry of Culture and Social Services. Hence,
herbal medicines can be purchased from outlets ranging
from health food stores, roadside stalls to retail outlets, and
even herbalists homes thus relevant and important
evaluation of their safety lacks.
A lot of unethical practices have been documented, such as
advertising in print and electronic media, peddling of
products with no therapeutic benefits, and unsubstantiated
medicinal claims.
For these reasons, the PPB needs full support from
stakeholders in healthcare and all Kenyans to ensure that
only good quality, safe and efficacious herbal products are
marketed. The PPB can contribute towards their
accessibility, cost effectiveness and appropriate use within
the current state of knowledge. Although it is hard (as
many argue) to determine efficacy of herbal medicines, the
PPB needs support at least to ensure safety of herbal
products.
My advice to Kenyans is to avoid unlicensed herbal
medicines, particularly those sold on the streets, unlicensed
shops and the internet. Secondly you should completely
avoid any drug claiming to be “100 % safe” or “safe because
it is natural”. Herbs can have side effects and some even kill!
And lastly consult your doctor or pharmacist in case you are
in doubt about any product you buy.
Stanley Ndwigah is a senior lecturer, Department of
Pharmaceutical Chemistry, School of Pharmacy, University of
Nairobi.
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