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Abstract: Renal failure is a major public health problem that
occurs with high mortality and morbidity in developed and
developing countries. It is a loss of kidney function that starts and
develop slowly and progressive over a period of several years. The
loss of function of kidney may be asymptomatic for several years
until the disease is more advanced, complicated and leads to the
final stage known as end stage renal disease (ESRD) which is goes
to renal replacement therapy. The literature was conducted using
different studies and reviews that reveals renal failure, the
intervention and impact of pharmacist to patients and role of
pharmacists. Pharmacist’s manage lab tests, patients follow up,
management drug dosage according to guidelines and reduce risk
factors to decline in renal function. The research results identified
37 studies (38 articles), involving 4743 participants were shows
pharmacists intervention reduced all cause of hospitalization
mean from 3.1 to 1.8 and cumulative time hospitalized from 16.3
to 14.7 days, anemia improvement from 43.9 to 69.8, blood
pressure (systolic) from 175.8 to 145.3 and (diastolic) from 91.8 to
77.0 mmHg., Calcium and phosphate levels [serum from 2.7 t0 1.81
mmol/litter, LDL from 305.48 to 191.78 mg/dl., and cost reduction
from 15,363 USD to 2,250 USD in between the year of 1992 to
2007. However, all available studies reported some positive impact
resulting from clinical pharmacist involvement and the
intervention of pharmacist is true impact on outcomes of patients
with chronic kidney disease to improve their life and also an
expected objective of pharmacist intervention in the management
of renal failure is to aware the patients to make their lives better
during their life time.
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1. Introduction

At the era of the 20th century the cause of mortality and
morbidity is mostly related to infectious disease in developing
as well as developed countries, but nowadays this is completely
shifted. In the 21% century, the main cause of death around the
world is due to non-communicable or non-infectious diseases
[1]. So renal failure is one of the progressive and emerging
diseases of the century [2]

Chronic renal failure is a critical issue of all peoples in the
world. It is the disease put to death silently and difficult to
prevent or control early [3]. The disease was ranked 27" from

all causes of death globally in the year 1990, eventually, this
rank is rise to 18™ two decades later in 2010 according to the
Global Burden of Disease study 2010 [4]. For several years
glomerulonephritis is one of the most common causes of the
disease but now this is changed and not as such significant,
because of decreasing of infection as a cause of the disease in
the developed countries or western world [5]. Now a day’s
hypertension and diabetes are the major and the leading causes
of renal failure [6]. The nature of the disease is characterized by
symptomatically and also asymptomatically. Due to the
asymptomatic nature of the disease, it becomes difficult to
control at early stage [7].

As the study of Kidney Disease Outcomes Quality Initiative
(K/DOQI) at 2002, Chronic renal failure is defined as total
damage of the kidney or GFR rate below 60ml/min/1.73m? in
the period of 3 months [8]. From 2005 to 2015, the prevalence
of diabetic kidney disease rises by 39.5% globally [3] Latin
America Especially Mexico is the highest CKD death rate in the
world [3]. This increment is due to the cost acquire for of the
renal replacement therapy or dialysis [9]. According to
conventional study at 2010 implicated that more than half of the
population in Latin America needs transplantation or dialysis,
this is also the issue of Middle and East Africa were the
problems is outshine and only 3% of peoples are getting this
service [9].

Depending on the economies and incomes of the peoples of
the country renal failure is treated by dialysis or replacement
therapy. The highest and emerged incidence of ESRD is shown
in developed countries like Europe, Japan, and North America
[10]. In the world, over one million dialysis patients are there
with an occurrence of over a quarter per year. The incidence of
CKD in the USA increased from 12 to 14 % in the year between
1988 and 1994 but stable at 2004 [11], as the US Renal Data
System report in 2003 Shows that there are 93,883 dialysis and
2,412 kidney replacement incident patients with 402,081 end-
stage kidney disease prevalence, this prevalence rate is emerged
to near twofold i.e. a total of 661,000 patient cases [12]. Renal
replacement therapy and dialysis is the only choice to survive.
Some studies in sub-Sharan countries reveal that 2.3 to 3.2
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million peoples are dying with a shortage of dialysis per year
[13]. In some African countries, governments provide services
of dialysis for renal failure patients, some are funded by the
state government at rationing system, and others are provided
free with reducing the frequency of hemodialysis from three to
two times per a week [14]. But the majority of renal failure
patients are cover their cost by themselves [15]. Patients with
chronic kidney disease are must be alert for self-managing,
change and symptoms of the disease, progressive of the
treatment by changing their lifestyle, and ready for
physiological and psychological consequences with other
associated problems [14] and also important to improve their
knowledge about the disease, build self-confidence on medical
aspects, knowing, identifying and activating access of
resources, modify their living styles, this all are included under
self- management [16].

2. Methodology

A literature review was conducted by searching from
different articles like research and review articles, medical
publications, journals, from Googles or Internets, Web of
Science for articles published in English, from sub-Saharan
Africa reporting dialysis outcomes in patients with ESKD
publications, in general about 18 articles which are published in
in the year between 2011 and 2018 are used. Different studies
about current situation in sub-Saharan African countries,
clinical and economic outcomes of pharmacists before and after
management of chronic renal failure, access to dialysis,
mortality, duration of dialysis, and markers of dialysis quality
in patients with ESKD are included. The following words were
used for this search: "chronic kidney (or renal) disease”, kidney
(or renal) disease", "kidney (or renal) dysfunction”, decreased
kidney (renal) function", "glomerular filtration rate".

3. Literature review

A. Chronic kidney failure Definition

Chronic kidney failure is a loss of complete or incomplete
filtration of circulatory fluids and removal of wastes from the
body due to reversible or irreversible dysfunctions of kidney
cells/ glomerulus. These gradual loos of function lead to
filtration rate below15ml/min. and difficult to cure, reversible
to normal situation except renal replacement treatment (RRT).
Generally, renal failure is not only the challenge of some parts
of the world, categories of people’s, and ages, rather the
problems of all over the world and attack any groups of peoples,
ages and gender without discrimination [17].

B. Mortality

According to Global Burden of disease (GBD) 2015 study,
CKD is one of unexpected and observed cause of death, that
responsible for 1.1 million deaths worldwide by increasing
31.7% over the last 10 years [18] and also 10.1 million
Americans [19], 12- 23 % of Sub Saharan Africans is life with
CKD and risk of developing end-stage kidney disease (ESKD)

[20].

C. Incidence and prevalence

In the USA the incidence and prevalence of ESKD are 354
and 1665 p.m.p respectively in the year of 2009, [21] and In
Australia 116 and 822 p.m.p respectively in the year of 2008
[22] and also the prevalence of renal replacement therapies in
Europe in the year 2008 ranged from 421 to 1152 p.m.p. [23].
The rate of infection is more displayed on White Americans,
African-Americans, Asians, and Asian-Americans (61%, 32%,
5%, and 1%) respectively. Africans and Native Americans are
more affected than white Americans, Non- Hispanic are more
affected than Hispanic, not only this but also gender and age
wise males 45- 65 years are more affected than females [17].

D. Causes

Diabetes, Hypertension, and Glomerulonephritis are the
leading causes [24], Poor sanitation, inadequate supply of safe
water, and high concentrations of disease-transmitting vectors
are the other causes of renal failure. Environmental pollution,
pesticides, analgesic abuse, herbal medications, and the use of
unregulated food additives also contribute to the burden of
chronic kidney disease in developing countries [25]. Rapid
urbanization, globalization and [26] Genetic factors also
included [27].

E. Risk Factors

One risk of CRD is hypertension, from 972 Million’s (26%)
populations globally prevalence of hypertension estimated in
2000, 639 million (66%) being in developing countries and
this expected to increase to 1-56 billion by 2025. Worldwide
[28]. In Similar way diabetes is the other risk and the worldwide
prevalence of diabetes in adults is estimated to be 6-4%,
affecting 285 million people, and is projected to rise to 7-7%
(439 million peoples. by 2030 [29]. The largest increases in
prevalence are expected in developing regions (the Middle East,
163%; sub-Saharan Africa, 161%; India, 151%; Latin America,
148%; and China, 104%) [30]. Worldwide an estimation of the
prevalence of obesity is increasing from time to time and being
312 million peoples are under risk of obesity at the binging of
21 century. With the other hand, the increasing of childhood
overweight and obesity is shocking. In between the year 1992
and 2002 in China the prevalence is increased by 49.3% and
categorized as obesity and overweight. Obesity in developing
countries is increasing in wealthy and literate populations as
compared to developed countries [31].

F. Phases of renal failure
e Phase 1. Regular glomerular filtration rate is
90ml/min.

e Phase 2. A modest decrease of glomerular filtration
rate 60- 89 ml/min.

e Phase 3. An averagely decrease in glomerular
filtration rate 45- 59 and 30 to 44 ml/min.

e Phase 4. A critical decrease of glomerular filtration
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rate 15- 30 ml/min. and

e Phase 5. Absolute renal failure step with glomerular
filtration rate is below 15ml/min [32].

G. Role of Pharmacists

e Maximizing the effectiveness of drugs by selection of
an appropriate drug for each patient and minimizing
drug adverse reactions by improving drug handling,
usage with patients by counseling and monitoring
[33].

e Pharmacists have a role with minimizing the cost of
the drug and healthcare depending on patient care [34].

e  Pharmacist’s estimate renal function, refer to literature
references and adjust medication doses for renal
dysfunction and also monitoring drug-related
problems focused, detect and give solution [35].

e Pharmacists devote their time to improving medical
management, education to change the perception
about disease and works on the delivery of medication
and save patients with improving compliance and
communication with other health care professionals.

e Clinical pharmacists advise in correcting and
optimizing drug therapy, making therapeutic
recommendations and cooperating with physicians
and involving in the significant reduction of blood
glucose level.

e Clinical pharmacist involvement is one way to reduce
the mortality and make a significant improvement in
the case of Anemia problem and minimize inpatient
and all cause of hospitalization with minimizing of all
the incidence of ESRD in relation to other [19].

H. Pathophysiology

Renal failure is the disease known by the loss of kidney
function and damage of the kidney slowly through time. The
kidney function is the main and important that removing fluid
wastes from all parts of our circulatory system. Any foreign and
unwanted substances above the limits are excreted through
urination. The kidney is performing the balance of substances
like Sodium, Calcium, Hydrogen, potassium besides removal
of Creatine and uric acid. Kidney also adjusted blood
composition and maintain a volume of blood pressure and
volume®,

I. Dialysis

e The action of reducing some unwanted substances
(minerals) and accumulation of fluids from all over the
body including circulatory system (blood) through
well prepared instruments (Dialyzer).

e Increase the life span of the patients by reduction of
mortality and morbidity.

e Aninstruments (dialyzer) used to filtrate fluids in the
case of irreversible kidney damage or dysfunction of

glomerular filtration rate (GFR) is below 15ml/min.

Types of dialysis:

Primary Dialysis: peritoneal and hemodialysis

Secondary dialysis: Intestinal and hemofiltration [19].

Hemodialysis: Eliminating of harmful and dangerous
materials and fluids from the circulating blood in the form of
filtration by the help of dialysis.

Peritoneal dialysis: Is the process of eliminating an excess
amount of unnecessary fluids in the body absorbed or removes
from the body through a tube which is inserted in the abdomen.
The fluids are filtered by the membrane of the abdominal cavity
and then the dialysis removes the wastes from the body by
transporting system [37].

Renal transplantation therapy is the exchanging of a healthy
kidney by the diseased one by the help of surgical operation for
Chronic kidney patient. Healthy kidney used for transplantation
is gained from donors, and sometimes from persons dead with
an accident. For the last 5 years, the survival of the life
expectancy or survival rate for the transplant patients is 85.5%
and also 35% for the dialysis patients. The therapy is needed for
patients they are under risky condition and patients which their
kidney does not respond to dialysis [38].

J. Management of renal Failure

Hypertension Control: It is important to control the blood
pressure by decreasing the range of Systolic below 120 to 135
mmHg. and diastolic rage 70 to 80 mmHg. Drugs like ACE
inhibitors of a class of antihypertensive are important for the
control of hypertension [37].

High protein restriction: protein-rich foods are increasing
the risk of diabetes problem, rise glomerular filtration rate and
hypertension. Limitation of high protein rich diet is important
for patients based on the nutritional status and glomerular
filtration rate. Not more intake of proteins and also decrease the
progress of damage of kidney by heavy works related to more
excreation [37].

Metabolic acidosis: For buffering of hydrogen ions
production of ammonia is very important, but if the kidney cells
or nephrons are loss their function, production ammonia is
impossible, and bicarbonate is not reabsorbed this leads to the
accumulation of bicarbonate that shows the imbalance presence
of ions or high amount of acid ion formation, this resulting
metabolic acidosis formation [19]. Sodium bicarbonate 650mg
should be prescribed 3 times a day when the level of
bicarbonate is under the level or giving 22mmol/L for
overcoming the problem [39].

Glucose control: Appropriate monitoring of glucose leads to
improving diabetes mellites management and proteinuria, to
decrease glomerular filtration rate, and also reduce the risk of
diabetic nephropathy progress and cardiovascular complication
with other related problems. The current data sows target of
glycemic control is hemoglobin of Alc(HbAlc) of
approximately recommended 7% [40].

Fluid and electrolyte balance: in case of improper activity of
kidney nephrons, fluids and electrolytes are accumulate in our
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body circulatory system, this leads to edema in different parts
of our body, heart failure, arrhythmias. The management of
salts is controls by a fluid of sodium intake and the urine output.
Management is possible by giving loop diuretics in
combination or alone [19].

Hyperkalemia: when renal failure occurs potassium,
excretion is decreases or accumulation of high amounts of
potassium (hyperkalemia) this resulting weakness, confusion,
muscle problem, and heart failure. This is treated or managed
by using appropriate amounts of potassium in the diets, or by
restricting intake of potassium, and also the administration of
calcium in the case of heart failure patients by insulin and
glucose through dialysis [19].

Anemia: Erythropoietin is important for the production of red
blood cells (RBC) in kidneys, Anemia is occurring due to a
reduction of erythropoietic cells. GFR <60ml/min indicates the
presence of anemia. The cause is controlled by iron tablets,
blood transfusions and erythropoiesis-stimulating agents and
confirmation test are performed by ferritin and another
laboratory tests [19].

K. Treatment

Treatment of renal failure is it includes both the management
and medication part. Medication is not as such important when
the disease is at high stage (Stage 4 and 5) except reduce the
complication and progress of the diseases. Some drugs are ACE
inhibitor drugs, ARB, blockers, Calcium channel blockers,
Diuretics, BETA blockers, and Vasodilators [19].

4, Result and discussion

A. Intervention of pharmacist on CKD

The occurrence of chronic kidney disease frequently
increases from time to time*!. The patients suffer from chronic
kidney failure and those who are used dialysis are under
unexpected risk of drug therapy problems (DTPs) [42].
According to the Canadian Journal of Hospital Pharmacy, 2013
controlled trials, clinical pharmacist’s intervention has reduced
the entrance of new patient, readmission, length of stay in
hospital and emergency department visits [43]. The action of
pharmacists highly related with motivated patient results with
participating on rounds, asking and sharing the problems of
patients, awareness creation about medication, guide patients
on removing discharges and post-discharge flow-up [44]. Some
controlled trials also patients with chronic kidney disease that
clinical pharmacist’s intervention reduced returning and stay
length in hospital and occurrence of end-stage renal disease or
death [45]. So many researches are done and recorded
participation of pharmacists’ in identifying drug-related
problems and participation to limit this complication. The
benefit impact has seen in both acute and chronic renal failure
including inpatient [46]. and outpatient care [47]. One of the
most important interventions delivered by pharmacists is
approval or correction about drug adjustment related with
education [48]. There is cost reduction intervention but not

critical as drug adjustment intervention [49]. Generally,
pharmacists have a great, critical and important role in the
health care multidisciplinary group that are well trained related
to drugs prescribed for patients with renal disease. Intervention
delivered by pharmacists mostly include identifying diseases
occur due to drugs [50], not only this, other study shows
pharmacist intervention included adjusting and improving drug
[51], according to the prescription of drug, clear interaction
with other health professional teams [52], perform any
laboratories according to guidelines and procedures[53],
assessing any activities of institution related to medication and
records [54], identify and give solution for drug-record
problems [55], prepare different procedures for mineral
management for anemia [56]. Lipid and [57]. Phosphate [58],
create awareness about disease and drugs for patients [59] and
improve any compliance faced [60]. The contribution of
pharmacists in medical fields is important for different
research’s [51]. and also important for communication of
another multidisciplinary health team [61]. or oral /written
consultation of patients in any conferences [62].

According to the study of (Teresa M. et al., 2011)
randomized controlled study designs of 37 studies (38 articles)
including 4743 participants at baseline, were analyzed in this
review clinical outcomes were reported (55.3%), humanistic
outcomes (13.2%), economic outcomes (31.6%), both clinical
and economic outcomes (26.3%), and also humanistic and
economic outcomes (2.6%) reported [63].

B. Clinical outcomes

According to the study and designs of (Pai AB et al., 2009)
the intervention of pharmacists to indicate significant and
remarkable decrease in all cause of hospitalization means
shows 3.1 to 1.8 as well as the cumulative time hospitalized
mean from 15.5 to 9.7 days [47] and the study by (Bucaloiu ID
et al.,2007) shows that pharmacist intervention resulting a
significant increase in the number of patients meet the target of
hemoglobin and transferrin mean from 43.9 to 69.8% and 40.4
to 64.8% respectively [56] and (Anonymous., 1998) shows that
the overall decrease in percentage of patients with secondary
hyperparathyroidism from 42 to 31% and the percentage of
patients with moderate to severe hyperparathyroidism 23 to 7
% [64]. The other study done by (Yoakum D et al.,2008) also
shows that management of pharmacist’s intervention results a
significant reduction in serum phosphate levels mean 2.07 to
1.81mmol/L, and a greater improvement in calcium-phosphate
product mean 4.80 to 4.43 mmol%L? when compared to
standard practice [65]. And (Leal S et al., 2008) shows
Pharmacist intervention is also an absolute reduction of blood
glucose in chronic kidney disease mean 209 to 163 mg/dL, LDL
mean 107 to 91 mg/dl and cholesterol mean 198 to 170 mg/d L
[53].

Additionally, (Chisholm MA et al., 2007) study clarify that
the LDL value decreases from 305.48 to 191.78 mg/dl total
cholesterol levels 345.83 to 239.91mg/dl., triglycerides mean
from 290.78 to 223.13 mg/dL, a significant decrease in blood
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pressure (systolic) mean from 140.52 to 134.3 mmHg and
(diastolic) blood pressure mean from 79.19 to 77.04 mmHg. and
blood glucose reduction from 129.22 to 112.22mg/dl [66].
Generally the improvement Concluded and shows by a graph as
follows:

Study of Clinical outcomesin USA
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Fig. 1. Clinical Outcomes Before and after Pharmacists Intervention in USA

The other report by (Leung WY et al.,2005 and Pai AB et al.,
2009) done in China show that the decrease stays in
hospitalization from 15.5 to 9.7 days, systolic mean from 148.0
to 139.7, diastolic 71.8 to 67.6, total cholesterol 1 5.0 to 4.4, and
Creatinine serum level from 82.4 to 32.5 micromole/L/year to
show the improvement by the intervention of pharmacists is
valuable in the Chronic renal failure [67], [68]. This is shows
by the graph below:

Study of Clinical outcomes in China
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Fig. 2. Clinical outcomes before and after pharmacist’s intervention in China

C. Humanistic outcomes

As the report of (Teresa M. et al., 2011) reveals that
Intervention of pharmacists shows an increased health-related
quality life as the whole mean 38.57 to 49.47, social functioning
mean 40.02 to 50.4, role emotional mean 38.79 to 41.59, mental
health scales mean 41.81 to 46.72 and on the physical
component summary mean 43.79 to 46.72 and mental
component summary mean 40.61 to 46.14. Additionally, it has
also been reported a statistical improvement in energy mean 3.3

to 7.1, daily activities mean 4.9 to 7.7 and patients general well-
being mean4.6 to 7.5, using linear the help of analog scales [63].

D. Economic outcomes

Based on 12 articles observed by (Teresa M. et al., 2011)
results pharmacist interventions were reported [67]. the amount
of cost shows 15,363 [68]., 172,220 [69]., 1,018,638 USD [70]
reduction in the year of 1992,1992 -1995 and 1995 -1998
respectively and 2,250 USD during a period of 4 months in
2007 [51]. The number of epoetin alpha units decreased non-
significantly from 8.5 to 7.7 million when a pharmacist became
responsible for anemia management [71]. Once the study of
Japanese showed that pharmacist intervention reduced the
monthly costs of erythropoietin from 1.86 to 1.37 million
Japanese yen (equivalent to 22,600 USD and 16,600 USD) in 9
months of the year 2002 [72].

E. Impact of pharmacist interventions

According to (Teresa M. et al., 2011), Most studies reporting
clinical outcomes found hopeful relation between pharmacist
intervention and clinical outcomes improvements such as
reduction in blood pressure, reduction in LDL and total
cholesterol levels decrease in serum phosphate and calcium-
phosphate levels and all reason hospitalizations. The studies
also show pharmacist interventions in anemia not as such
improvement on anemia management and by demonstrate more
studies, also on hemoglobin and transferrin saturation [56] and
hematocrit in time between 4-years [70]. Anemia correction has
been related to an enhancement in health-related quality of life
between dialysis and non-dialysis patients [72] and patients
with better health-care, quality of life have a meaningful and
more favorable survival rate [73]. Anemia adjustments have the
probability to improve other clinical and economic outcomes in
patients with chronic kidney disease [74] like left ventricular
hypertrophy [75], the rate of improvement of chronic renal
failure [76] and death [77].

Pharmacists also play a role in a remarkable reduction in the
number of patients with secondary hyperparathyroidism [64],
as well as a reduction in serum phosphate and calcium-
phosphate level [65]. Serous flow-up and correction of
phosphate and calcium levels in case of serous cause for
cardiovascular death patients under hemodialysis [78]. But
some studies not appreciated results in relation to humanistic
outcomes with controlled and uncontrolled studies and not a
significant difference in relation to quality life after the
intervention of pharmacists [79]. Pharmacist intervention the
best way to perform cost reduction according to some studies
and reports in relation to medication cost also. There is some
study reported a substantial benefit-to-cost ratio resulting from
pharmacists’ interventions [80]. Additionally, hospitalization is
the major component of the cost of care for patients on dialysis
[81], therefore, reducing hospitalization rate [50]is related to
cost reduction. Drug-related problems are the most frequent
result to be studied. There is different argument int related to
the definition of drug-related problems and not been cleared
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demarcation [82]. Increasing of Hospital admissions and
increasing of drug-related problems are its own relatons [83],
health care management improvement [84] increment of
morbidity and mortality because of the cost of drugs [85].

admissions directly connected with drug problems [86].
Generally, drug-related problems are avoided by identifying,
adjusting and correcting the costs with medicinal care for
dialysis patients [87].

According to the report of some other study 28% of hospital

Table 1
Summary of results

R. | Author Country | Study design | Study Setting Aim Intervention | Participants | Outcomes

N

01 | Leung et China Prospective University To develop a disease Pharmacists | 160HD Systolic blood pressure
al.% Cohort Study | based Public management program means from 148.0 to 139.7,

(2 years) hospital for patients with Type 2 diastolic blood pressure
diabetic nephropathy means from 71.8 to 67.6
and evaluate its effects mmHg, total cholesterol level
on the onset of time to decreases from 5.0 to 4.4
ESRD or all-cause death mg/dL.
compared with usual
care.

02 | Paietal.* USA Randomized Non-profit To assess the impact of Clinical 104CKD Significant decrease stays in
Controlled university- patient counselling on Pharmacists hospitalization time from
Study (2 affiliated HRQOL of HD patients. 15.5t0 9.7 days.
years) dialysis clinic

03 | Chisholmet | USA Prospective Tertiary care To study the effects of Pharmacists | 36TX Decreases of LDL from
al.% Uncontrolled | teaching medication assistance 305.48 to 191.78 mg/d| total

Study 2 years | hospital program with cholesterol levels 345.83 to
medication 239.91mg/dl., triglycerides
therapy management on mean from 290.78 to 223.13
the clinical outcomes mg/dL., a significant decrease
and HRQOL of renal in blood pressure (systolic)
transplant recipients. mean from 140.52 to 134.3

mmHg and (diastolic) blood
pressure mean from 79.19 to
77.04 mmHg. and blood
glucose reduction from
129.22 to 112.22mg/dl.

04 | Teresa M. et Controlled Hospital based | To assess the impact of pharmacists | 4743 Shows (55.3%), humanistic
al., 2011% and pharmacists outcomes (13.2%), economic

uncontrolled ‘intervention in patients outcomes (31.6%), both

studies with chronic kidney clinical and economic
disease outcomes (26.3%), and also
humanistic and economic
outcomes (2.6%) reported.

05 | Bucaloiu ID | USA Non- Nephrology To assess the effect of Pharmacists | 134CKD significant increase in the
et al.,2007% randomized department pharmacist-driven number of patients meet the

Controlled of a medical Anaemia management target of hemoglobin and

Study center program in patients with transferrin mean from 43.9 to

(6 months) CKD. 69.8%% and 40.4 to 64.8%
respectively.

06 | Anonymous | USA Prospective Hemodialysis To develop a protocol to | Pharmacists | 335HD Decrease in percentage of
etal., Uncontrolled | unitofa allow for pharmacist patients with secondary
1998% Study tertiary management of the IV hyperparathyroidism from 42

(12 months) medical administration of to 31% and the percentage of

center calcitriol and to manage patients with moderate to
hypocalcemia and severe hyperparathyroidism
hyperphosphatemia. 23 to 7 %9

07 | Yoakum D UK Randomized Hemodialysis To evaluate the Pharmacists | 34 HD Significant reduction in
et al.,2008% Controlled units of effectiveness of a serum phosphate levels mean

Study teaching protocol designed to 2.07 to 1.81mmol/L, and a

(4months) hospital and optimize serum greater improvement in

satellite units phosphate levels in calcium-phosphate product
patients undergoing mean 4.80 to 4.43 mmol2/L2
regular HD. when compared to standard
practice.

08 | Leal Set USA Prospective Community To evaluate pharmacist- | Pharmacists | 601CKD Absolute reduction of blood
al.,2008% Uncontrolled | health based disease-state glucose in chronic kidney

Study center management service to disease mean 209 to 163
improve the care of mg/dL, LDL mean 107 to 91
indigent patients at high mg/dl and cholesterol mean
risk to develop CKD 198 to 170 mg/d.
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5. Conclusion

Pharmacists’ intervention in patients with chronic kidney
disease is a positive impact and acceptable improvements are
displayed, and also variable quality with heterogeneous
outcomes. On the basis of best available evidence, pharmacists’
interventions may have a positive impact on the outcomes of
patients with chronic kidney disease in general, clinical
pharmacist intervention there was a decrease in the hospital stay
of patients, decrease readmission, increase the life expectancy
of the patients or improvement of quality life, decrease cost
effectiveness, increase in the health-related outcomes,
increasing medication adherence, decrease dug related
problems, significant reduction of phosphate level,
hypertension, systolic and diastolic rate, slowing the
progression of their stages of disease to end-stage kidney
disease.

Acknowledgement

First and foremost, |1 would like to take the opportunity to
thank Almighty God for His immense blessings and help
provided to me throughout my life. Without Him, | would not
have had the wisdom or the physical ability to do so.

I am heartily thankful to my Adviser, Professor (Dr.)
Vijender Singh Chairperson, Department of Pharmacy, Sharda
University, whose encouragement, guidance and support from
the beginning to the end, enabled me to develop an
understanding of the subject.

I express my humble gratitude to my co-adviser Mis. Deepa
Shukla (SUPHA Assistance professor, and Lecturer in
department of pharmacy, Sharda University, for tirelessly
guiding me through every step of this work.

Special thanks to all lecturers, and staff members of all
pharmacy department, of Sharda University, and also my
classmates for helping, and supporting by sharing their valuable
idea and also in every step during my work. | am also grateful
to my caring parents for always being supportive in the general
attainment of my education, including this project.

Lastly, I offer my regards and blessings to all of those who
supported me in any respect during the completion of the
project.

References

[1] ‘Yach D, Hawkes C, Gould CL, et al. The global burden of chronic
diseases: overcoming impediments to prevention and control. JAMA.
2004;291(21):2616—2622. 2.

[2] Atkins RC. The epidemiology of chronic kidney disease. Kidney Int
Suppl. 2005;67: S14-S18.

[3] Wang H, Naghavi M, Allen C, et al. GBD 2015 Mortality and Causes of
Death Collaborators. Global, regional, and national life expectancy, all-
cause mortality, and cause-specific mortality for 249 causes of death,
1980-2015: a systematic analysis for the Global Burden of Disease Study
2015. Lancet 2016; 388:1459-544.

[4] Lozano R, Naghavi M, Foreman K, et al. Global and regional mortality
from 235 causes of death for 20 age groups in 1990 and 2010: a systematic
analysis for the Global Burden of Disease Study 2010. Lancet 2013; 380:
2095-128.

[5]
[6]

[7]
(8]
(9]
[10]
[11]

[12]

[13]
[14]
[15]
[16]

[17]

[18]

[29]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

113

Barsoum RS: Chronic kidney disease in the developing world. N Engl J
Med 2006, 354:997-999.

Haroun MK, Jaar BG, Hoffman SC, Comstock GW, Klag MJ, CoreshJ:
Risk factors for chronic kidney disease: a prospective study of 23,534 men
and women in Washington County, Maryland.J Am Soc Nephrol 2003,
14:2934-2941.

Locatelli F, Vecchio LD, Pozzoni P: The importance of early detection of
chronic kidney disease. Nephrol Dial Transplant 2002, 17(Suppl 11):2-7
Levey AS, Coresh J, Balk E, Kausz AT, Levin A, Steffes MW, Hogg RJ,
Perrone RD, Lau J, Eknoy G: National Kidney Foundation practice
guidelines for chronic kidney disease: evaluation, classification, and
stratification. Ann Intern Med 2003, 139:137-147)

Liyanage T, Ninomiya T, Jha V, et al. Worldwide access to treatment for
end-stage kidney disease: a systematic review. Lancet 2015; 385:1975—
82.

https://www.usrds.org/2014/view/img_v2_10.html

National Institutes of Health. Kidney disease statistics for the United
States. Washington, DC. 2016.

National Kidney Foundation: K/DOQI Clinical Practice Guidelines for
Chronic Kidney Disease: Evaluation, classification, and stratification. Am
J Kidney Dis 39:51-S266, 2002 (suppl 1)

Anand S, Bitton A, Gaziano T. The gap between estimated incidence of
end-stage renal disease and use of therapy. PLoS One 2013; 8: e72860.
Elamin S, Obeid W, Abu-Aisha H. Renal replacement therapy in Sudan,
2009. Arab J Nephrol Transplant 2010; 3: 31-36.

Barsoum RS, Khalil SS, Arogundade FA. Fifty years of dialysis in Africa:
challenges and progress. Am J Kidney Dis 2015; 65: 502-12.

Grey M, Schulman-Green D, Knafl K, et al. A revised Self- and Family
Management Framework. Nurs Outlook 2015;63:162—-70.

Papadakis E. Approach of patients with kidney disease and patients with
beta-thalassemia in a general hospital in Crete and investigation of their
quality of life.  Thesis, 2010; available on  website:
http://mph.med.uoc.gr/files/Dissertations/Pa padakis%20Evag_2010.pdf
(19/05/12).

Wang H, Naghavi M, Allen C, et al. GBD 2015 Mortality and Causes of
Death Collaborators. Global, regional, and national life expectancy, all-
cause mortality, and cause-specific mortality for 249 causes of death,
1980-2015: a systematic analysis for the Global Burden of Disease Study
2015. Lancet 2016;388:1459-544.

K. Saisupraja et al. Clinical Pharmacist Intervention in the Management
of Patients with Chronic Renal Failure. Indo American Journal of
Pharmaceutical Research.2016:6(11).

Ene-lordache B, Perico N, Bikbov B, et al. Chronic kidney disease and
cardiovascular risk in six regions of the world (ISN-KDDC): a cross-
sectional study. Lancet Glob Health 2016; 4: e307-19.

USRDS. Atlas of End-Stage Renal Disease. Minneapolis, MN: USRDS;
2009

ANZDATA. Australia and New Zealand Dialysis and Transplant Regis-
try. ANZDATA Registry 2009 Report. http://www.anzdata.org.au/v1l/
report_2009.html

Registry E-E. ERA-EDTA Registry Annual Report 2008. Amsterdam,
The Netherlands: ERA-EDTA Registry; 2009

Engelgau MM, El-Saharty S, Kudesia P, Rajan V, Rosenhouse
S,0Okamoto K. Regional aging and disease burden. In: Capitalizing on the
demographic transition: tackling non communicable diseases in South
Asia. Washington, DC: World Bank, 2011: 15-40.

Ayodele OE, Alebiosu CO. Burden of chronic kidney disease: an
international perspective. Adv Chronic Kidney Dis 2010; 17: 215-24
Agyei-Mensah S, de-Graft Aikins A. Epidemiological transition and the
double burden of disease in Accra, Ghana. J Urban Health 2010; 87: 879—
97.

Kanji Z, Powe CE, Wenger JB, et al. Genetic variation in APOL1
associates with younger age at hemodialysis initiation. J Am Soc Nephrol
2011; 22: 2091-97.

Kearney PM, Whelton M, Reynolds K, Muntner P, Whelton PK, He
J.Global burden of hypertension: analysis of worldwide data. Lancet
2005; 365: 217-23

Shaw JE, Sicree RA, Zimmet PZ. Global estimates of the prevalence of
diabetes for 2010 and 2030. Diabetes Res Clin Pract 2010; 87: 4-14.



L]

Volume-2, Issue-8, August-2019

International Journal of Research in Engineering, Science and Management

IJRESM  www.ijresm.com | ISSN (Online): 2581-5792

[30]

[31]

[32]

[33]

[34]

[35]
[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

Wild S, Roglic G, Green A, Sicree R, King H. Global prevalence of
diabetes: estimates for the year 2000 and projections for 2030. Diabetes
Care 2004; 27: 1047-53.

Wang Y, Mi J, Shan XY, Wang QJ, Ge KY. Is China facing an obesity
epidemic and the consequences? The trends in obesity and chronic disease
in China. Int J Obes (Lond) 2007; 31: 177-88

KDIGO (2013). Kidney Disease: Improving Global Outcomes (KDIGO)
CKD Work Group. KDIGO 2012 Clinical Practice Guideline for the
Evaluation and Management of Chronic Kidney Disease. Kidney inter.,
Suppl. 2013; 3: 1-150

Manitoba Renal Program procedure [60.40.09]: Guidelines for
medication reconciliation. Winnipeg (MB): Winnipeg Regional Health
Authority; 2011 Nov [cited 2013 Mar 27]. Available.

Yahaya Hassan, Rowa’] Al-Ramahi, Noorizan Abd Aziz and Rozina
Ghazali. Drug Use and Dosing in Chronic Kidney Disease. Ann Acad
Med Singapore, 2009; 38: 1095-103.

Deonne Dersch and James McCormack. Estimating Renal Function for
Drug Dosing: Rewriting the Gospel. CJHP, 2008: 61(2): 138-143.

Levey AS, Coresh J. Chronic kidney disease. Lancet.
2012;379(9811):165-180.

Rolfo A, Attini R, Nuzzo AM, et al. Chronic kidney disease may be
differentially diagnosed from preeclampsia by serum biomarkers. Kidney
Int. 2013;83(1):177-181.

National Institutes of Health. Kidney Disease Statistics for the United
States. Washington, DC. 2012.

Susantitaphong P, Sewaralthahab K, Balk EM, Jaber BL, Madias NE.
Short- and long-term effects of alkali therapy in chronic kidney disease: a
systematic review. Am J Nephrol. 2012;35(6):540-547

Inker LA, Astor BC, Fox CH, et al. KDOQI US commentary on the 2012
KDIGO clinical practice guideline for the evaluation and management of
CKD. Am J Kidney Dis. 2014; 63:713-735

Coresh J, Selvin E, Stevens LA, Manzi J, Jusek JW, Eggers P, et al.
Prevalence of chronic kidney disease in the United States. JAMA.
2007;298(17):2038-47

Zillich AJ, Saseen JJ, Dehart RM, Dumo P, Grabe DW, Gilmartin C, et
al. Caring for patients with chronic kidney disease: a joint opinion of the
ambulatory care and the nephrology practice and research networks of the
American College of Clinical Pharmacy. Pharmacotherapy. 2005;
25(1):123-43.

Chisholm-Burns MA, Kim Lee J, Spivey CA, Slack M, Herrier RN, Hall-
Lipsy E, et al. US pharmacists’ effect as team members on patient care:
systematic review and meta-analyses. Med Care. 2010;48(10):923-33.
Kaboli PJ, Hoth AB, McClimon BJ, Schnipper JL. Clinical pharmacists
and inpatient medical care. Arch Intern Med. 2006;166(9):955-64.
Salgado TM, Moles R, Benrimoj S, Fernandez-Llimos F. Pharmacists’
interventions in the management of patients with chronic kidney disease:
a systematic review. Nephrol Dial Transplant. 2012;27(1):276-92.
Gharekhani A, Kanani N, Khalili H, Dashti-Khavidaki S. Frequency,
types, and direct related costs of medication errors in an academic
nephrology unit in Iran. Ren Fail. 2014;36(8):1268-1272.

Pai AB. Keeping kidneys safe: the pharmacist’s role in NSAID avoidance
in high-risk patients. J Am Pharm Assoc. 2015;55(1):e15—25.Pai AB.
Keeping kidneys safe: the pharmacist’s role in NSAID avoidance in high-
risk patients. J Am Pharm Assoc. 2015;55(1):e15-e25.

Gheewala PA, Peterson GM, Curtain CM, Nishtala PS, Hannan PG,
Castelino RL. Impact of the pharmacist medication review services on
drug-related problems and potentially inappropriate prescribing of renally
cleared medications in residents of aged care facilities. Drugs Aging.
2014; 31:825-835.

Balaiche S, Romanet T, Allenet B, Calop J, Zaoui P. Identification of
drug-related problems in ambulatory chronic kidney disease patients: a 6-
month prospective study. J Nephrol. 2012;25(5):782-788.

Pai AB, Boyd A, Depczynski J et al. Reduced drug use and hospital-
ization rates in patients undergoing hemodialysis who received pharma-
ceutical care: a 2-year, randomized, controlled study. Pharmacotherapy
2009; 29: 1433-1440

Hassan Y, Al-Ramahi RJ, Aziz NA et al. Impact of a renal drug dosing
service on dose adjustment in hospitalized patients with chronic kidney
disease. Ann Pharmacother 2009; 43: 1598-1605

Mirkov S. Implementation of a pharmacist medication review clinic for
haemodialysis patients. N Z Med J 2009; 122: 25-37

[53]

[54]

[55]

[56]

[57]

(58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

114

Leal S, Soto M. Chronic kidney disease risk reduction in a Hispanic
population through pharmacist-based disease-state management. Adv
Chronic Kidney Dis 2008; 15: 162-167

Possidente CJ, Bailie GR, Hood VL. Disruptions in drug therapy in long-
term dialysis patients who require hospitalization. Am J Health Syst
Pharm 1999; 56: 19611964

Ledger S, Choma G. Medication reconciliation in hemodialysis pa-tients.
CANNT J 2008; 18: 41-43

Bucaloiu ID, Akers G, Bermudez MC et al. Outpatient erythropoietin
administered through a protocol-driven, pharmacist-managed pro-gram
may produce significant patient and economic benefits. Manag Care
Interface 2007; 20: 26-30

Viola RA, Abbott KC, Welch PG et al. A multidisciplinary program for
achieving lipid goals in chronic hemodialysis patients. BMC Neph-rol
2002; 3: 9.

Chisholm MA, Mulloy LL, Jagadeesan M et al. Impact of clinical
pharmacy services on renal transplant patients’ compliance with
immunosuppressive medications. Clin Transplant 2001; 15: 330336
Thomas D, Joseph J, Francis B et al. Effect of patient counseling on
quality of life of hemodialysis patients in India. Pharm Pract 2009; 7: 181—
184

Thomas D, Joseph J, Francis B et. al. Effect of patient counseling on
quality of life of hemodialysis patients in India. Pharm Pract 2009; 7: 181—
184

Manley HJ, Drayer DK, Muther RS. Medication-related problem type and
appearance rate in ambulatory hemodialysis patients. BMC Nephrol 2003;
4:10

Tang I, Vrahnos D, Hatoum H et. al. Effectiveness of clinical pharma-cist
interventions in a hemodialysis unit. Clin Ther 1993; 15: 459-464,
discussion 32

Teresa M. et al., Pharmacists’ interventions in the management of patients
with chronic kidney disease: a systematic review Nephrol Dial Transplant
(2012)1527: 276-292

Anonymous. Pharmacist-run program optimally manages secondary
hyperparathyroidism. Hosp Formul 1998; 33: 1217-1218

Yokum D, Glass G, Cheung CF et al. Evaluation of a phosphate
management protocol to achieve optimum serum phosphate levels in
hemodialysis patients. J Ren Nutr 2008; 18: 521-529

Yokum D, Glass G, Cheung CF et al. Evaluation of a phosphate
management protocol to achieve optimum serum phosphate levels in
hemodialysis patients. J Ren Nutr 2008; 18: 521-529

Kimura T, Arai M, Masuda H et. al. Impact of a pharmacist-implemented
anemia management in outpatients with end-stage renal disease in Japan.
Biol Pharm Bull 2004; 27: 1831-1833

Golightly LK, O’Fallon CL, Moran WD et al. Pharmacist monitoring of
drug therapy in patients with abnormal serum creatinine levels. Hosp
Pharm 1993; 28: 725-727, 30-2

Soler Company E, Faus Soler MT, Olivas Ferrandis JL et al. Intervention
of the service of hospital pharmacy for the rational use of erythropoietin:
clinical and economic assessment of its dispensing and administration to
hemodialyzed patients. Farm Hosp 1996; 20: 381-386

Quercia RA, Abrahams R, White CM et al. Cost avoidance and clinical
benefits derived from a pharmacy-managed anemia program. Hosp Pharm
2001; 36: 169-175

To LL, Stoner CP, Stolley SN et al. Effectiveness of a pharmacist-
implemented anemia management protocol in an outpatient hemodialysis
unit. Am J Health Syst Pharm 2001; 58: 2061-2065

Alexander M, Kewalramani R, Agodoa | et al. Association of anemia
correction with health-related quality of life in patients not on dialysis.
Curr Med Res Opin 2007; 23: 2997-3008

Simic-Ogrizovic S, Jemcov T, Pejanovic S et. al. Health-related quality
of life, treatment efficacy, and hemodialysis patient outcome. Ren Fail
2009; 31: 201-206

Dowling TC. Prevalence, etiology, and consequences of anemia and
clinical and economic benefits of anemia correction in patients with
chronic kidney disease: an overview. Am J Health Syst Pharm 2007; 64
(13 Suppl 8): S3-S7; quiz S23-S25

Ayus JC, Go AS, Valderrabano F et al. Effects of erythropoietin on left
ventricular hypertrophy in adults with severe chronic renal failure and
hemoglobin <10 g/dL. Kidney Int 2005; 68: 788-795



IJR

)

Volume-2, Issue-8, August-2019

International Journal of Research in Engineering, Science and Management

ESM www.ijresm.com | ISSN (Online): 2581-5792

115

[76]

(771

[78]

[79]

[80]

[81]

Jungers P, Choukroun G, Oualim Z et. al. Beneficial influence of
recombinant human erythropoietin therapy on the rate of progression of
chronic renal failure in predialysis patients. Nephrol Dial Trans-plant
2001; 16: 307-312

Fink J, Blahut S, Reddy M, et. al. Use of erythropoietin before the
initiation of dialysis and its impact on mortality. Am J Kidney Dis 2001,
37:348-355

London GM, Guerin AP, Marchais SJ et al. Arterial media calcification
in end-stage renal disease: impact on all-cause and cardiovascular
mortality. Nephrol Dial Transplant 2003; 18: 1731-1740

Pai AB, Boyd A, Chavez A et. al. Health-related quality of life is
maintained in hemodialysis patients receiving pharmaceutical care: a 2-
year randomized, controlled study. Hemodial Int 2009; 13: 7279
Chisholm MA, Vollenweider LJ, Mulloy LL et al. Cost-benefit anal-ysis
of a clinical pharmacist-managed medication assistance program in a
renal transplant clinic. Clin Transplant 2000; 14 (4 Pt 1): 304-307
O’Connor AS, Wish JB, Sehgal AR. The morbidity and cost impli-cations
of hemodialysis clinical performance measures. Hemodial Int 2005; 9:
349-361

[82]

[83]

[84]

[85]
[86]

[87]

Fernandez-Llimos F, Tuneu L, Baena Ml et. al. Morbidity and mortal-ity
associated with pharmacotherapy. Evolution and current concept of drug-
related problems. Curr Pharm Des 2004; 10: 3947-3967

Somers A, Robays H, Vander Stichele R et. al. Contribution of drug
related problems to hospital admission in the elderly. J Nutr Health Aging
2010; 14: 477-482

Fick DM, Mion LC, Beers MH et al. Health outcomes associated with
potentially inappropriate medication use in older adults. Res Nurs Health
2008; 31: 42-51

Ernst FR, Grizzle AJ. Drug-related morbidity and mortality: updating the
cost-of-illness model. J Am Pharm Assoc (Wash) 2001; 41: 192-199
Johnson JA, Bootman JL. Drug-related morbidity and mortality. A cost-
of-illness model. Arch Intern Med 1995; 155: 1949-1956

Manley HJ, Carroll CA. The clinical and economic impact of
pharmaceutical care in end-stage renal disease patients. Semin Dial 2002;
15: 45-49



