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Vice Chancellor’s Message To DDT academics 
Family and the Nation at large During this 
COVID-19 Pandemic
The whole world has been affected by Coronavirus, economies 
have shrunk, loved ones lost but our good lord has sustained us. I 
encourage everyone to consider research as a priority in order to 
come up with solutions to fight this pandemic.

The struggle you are in today is developing the strength you need 
for tomorrow. Being challenged in life is inevitable, but you have the 
choice to decide how you will react to the situation. Especially now, 
in this time of  covid-19 crisis and uncertainty, change the changeable 
and accept the unchangeable. We may not be able to see it in the 
moment, but everything happens for a reason. Use this time to make 
a difference in your life or in the lives of someone else. Work on all 
areas of personal growth, spend quality time with family, and focus 
on goals for the future.

Train yourself to find a blessing in everything, Someone once said 
these words to me, which have stayed in my mind throughout my 
life. I truly believe that we are not put into a situation that we cannot 
conquer. Seeing the light in the midst of darkness is a lesson we all 
should learn, not only during this difficult time, but all the time. Stay 
focused on the good and making it better. It can only go up from 
here.

It’s tough to see the light in times of darkness. My advice for all 
researchers and students is to continue to be positive and never 
give up hope. It’s when we start to lose hope that we begin to struggle 
mentally. Lend a listening ear to everyone; sometimes all someone 
needs is a person willing to listen. We all need to come together in 
this time and continue to check on loved ones, friends, teammates, 
roommates, and classmates. You never know the impact of what a 
simple 5 minute phone call could do for someone. Spread that love 
each and every day.

“Life throws you curves but you learn to swerve.” No one is ever 
really prepared for God’s greater plans, but we figure it out, taking it 
one day at a time. During my time at university, there were some 
unfortunate events, but we always came together as a community 
to get it through it as one. Now more than ever, we need to take 
care of each other. Luckily we live in a world we can talk with friends 
and family virtually. Take care of yourself and your loved ones. We’ll 
all look back on this time and remember the ones who helped us 
through this challenging time.

"Nothing in life is to be feared, it is only to be understood. Now is the 
time to understand more, so that we may fear less."

"A life lived in fear is a life half lived." 

VC

Dr Tumelo Tlhoiwe
VICE CHANCELLOR



Chancellor’s Message
 
To all academic fraternity of DDT College of medicine and beyond, 
I would like to thank every one of you for your contribution in building 
Our University  college. Thank you for believing in our vision.
 
DDT continues with its vision as the top medical university in               
Botswana and draws inspiration from the government of Botswana 
which has encouraged every citizen to migrate  from a minerals-led 
to a knowledge-based economy, DDT aspires to bring knowledge 
to Batswana by engaging in state of the art research work and bring 
solutions to challenging health problems such as the covid-19      
pandemic.

Yes our journey has not been smooth, we all understand, “The size of 
your success is measured by the strength of your desire; the size of 
your dream; and how you handle disappointment along the way.” 
Disappointments are just God’s way to saying ‘I’ve got something 
better’. Be patient, live life, have faith.” We shall overcome every 
barrier ahead of us for ours is a noble task of improving the lives of 
Batswana.

I encourage everyone of you to commit to research work, Desire to 
face the challenge in solving the unsolved problems,  concern over 
practical problems initiates research; Desire to get intellectual joy of 
doing some creative work; Desire to be of service to society; Desire 
to get respectability due to your creativity and innovation.

Covid-19 has ravaged many economies, I therefore encourage 
everyone of you to dedicate considerable amount of time in 
coming up with solutions to curb this pandemic.  

DDT will set aside substantial amount of resources to go into each 
faculty research work. Your commitment to research will also build 
your promotion ladder to senior lecturer, assistant professor to full 
professor. 

Last but not the least, I encourage you once again to remember 
that, The road to success and the road to failure are almost exactly 
the same it depends on the one you want embrace,  Success is not 
final; failure is not fatal: Opportunities don't happen. You create 
them , It is the courage to continue that counts. It is better to fail in 
originality than to succeed in imitation. There are two types of 
people who will tell you that you cannot make a difference in this 
world: those who are afraid to try and those who are afraid you will 
succeed.

Chancellor 

Dr Derrick D. Tlhoiwe
 CHANCELLOR
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ANALYSIS OF COVID-19 FIRST GENERATION VACCINES 
DESIGN VIRAL PLATFORMS USED.

Author: Dr. Larry Mweetwa  
 
1. Department of Pharmacy and Pharmaceutical Sciences 

Corresponding Author Dr. Larry Mweetwa
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Abstract: 

Severe Acute Respiratory Syndrome Coronavirus 2 
(SARS-CoV-2) or Coronavirus was initially detected in 
Wuhan, China in December 2019 and has                
subsequently resulted in the COVID-19 pandemic. 
The disease presents asymptomatically in some of 
individuals yet   also causes symptoms ranging from 
those associated with influenza and pneumonia, 
acute respiratory distress syndrome (ARDS) and even 
death. The world is currently relying on physical 
(social) distancing, hygiene and repurposed        
medicines; however, it is predicted that an effective 
vaccine will be necessary to ensure comprehensive 
protection against COVID-19. There has been a 
global effort to develop an effective vaccine against 
SARS-CoV-2 with approximately 300 vaccines in 
clinical trials, and over 200 more in   different stages 
of development.  This review provides insight in 
respect of vaccines, which are in clinical use as of 
December 2020 and focusses on the Pfizer/ BioN-
Tech/Fosun, Moderna mRNA-1273 and AstraZene-
ca/Oxford AZD1222 vaccines.

Keywords: Coronavirus; Vaccines; AstraZeneca; 
Moderna (mRNA-1273); Pfizer, Johnson and Johnson, 
Gamaleya, Sinopharm, Viral Vector, Sputnik.

1.Introduction

In December 2019 a Coronavirus (COVID-19) 
outbreak was identified in Wuhan, China which 
subsequently spread across the globe. The 
COVID-19 pandemic has been attributed to the 
acute respiratory syndrome coronavirus-2 
(SARS-CoV-2) and exhibits a range of the clinical 
symptoms some of which are similar to influenza, 
include acute respiratory distress syndrome (ARDS) 
and pneumonia in addition to presenting with 
asymptomatic patients and all may ultimately result 
in mortality [1].  Initially the pandemic was perceived 
to be simple to manage with interventions such as 
physical (social) distancing, use of masks, adequate 
use of other personal protective approaches   
including hand sanitizer and face mask use however, 
at the same time and it was anticipated that the use 
of existing and new antiviral drugs, and effective 
vaccines would reduce mortality rates of COVID-19. 
Perhaps the initial naïve perception that the            
development of herd immunity through natural 
development of immunity through infection was the 
contributor to significant loss of life due to death  [1]. 
By way of example, in Sweden, the authorities 
presumed that if 60% of the total population had 
been infected the resultant herd immunity would be 
adequate to 



electroporation of DNA plasmid encoding S 
protein, inactivated virus following viral propaga-
tion in cells with a SARS-CoV-2 clinical strain, lentivi-
ral vector dendritic cells modification (LV-DCs and 
antigen-specific cytotoxic T lymphocytes (CTL) 
approaches and are schematically represented  in 
Figure 1, the SARS-CoV-2 spike protein binds to 
ACE2 receptors in order to enter and infect human 
cells. 

The production of a vaccine using spike protein 
may prime the immune system to attack the      
coronavirus in subsequent infections.

The spike protein is a major surface protein on the 
CoV virion and is the primary target for neutralising 
antibodies [7]. The S-protein undergoes dramatic 
structural re-arrangement when fusing the virus to 
the cell membrane of the host for viral genome 
delivery into the target cell. The 2 proline substitu-
tions (2P) on the apex of the central helix stabilises 
the MERS-CoV, SARS-CoV and HCoV-HKU1 S 
protein [7].  

The release of the SARS-CoV-2 sequence into the 
hose cell immediately triggers the manufacture of 
mRNA which expresses the prefusion-stabilised 
SARS-CoV-2 spike material (fig. 1) [8]. The 
mRNA-1273 induces potent neutralising antibodies 
and CD8 T-cell responses and provides protection 
against SARS-coV-2 [8]. Therefore mRNA-1273 
detects and encodes the SARS-CoV-2                     
prefusion-stabilised spike protein.

 BNT162b2 is lipid-nanoparticle formulation containing 
5 nucleoside-modified RNA (modRNA) 6 which 
facilitates encoding of the full-length spike of 
SARS-CoV-2 [9]. The encoding is modified by two 
proline mutations for locking into the prefusion   
confirmation. The doses of BNT162b2 used result in 
high SARS-CoV-2 neutralising antibody levels in 
addition to responses from antigen-specific CD8+ 
and Th1-type CD4+ T-cells as depicted in Figure  

The comparison of number of infections eliminated by use 
of the vaccine in the other group was carried out by 
analysing the difference between r2 and r1 and in this 
case, it was established that the AstraZeneca vaccine 
was 73% effective and facilitates removal of 73% of cases 
which would otherwise occur.

protect the population [1,2].

However, this presumption failed, and a significant 
number of the Swedish population have since lost 
their lives due to COVID infection [2]. Consequently, 
the development of an efficient vaccine has been 
perceived as the only practical way to ultimately 
establish herd immunity on the globe.  Researchers 
across the globe have been developing a vaccine 
for COVID-19 resulting in many vaccine candidates 
e in different stages of development of which some 
are in Phase 1 clinical trials [3].
  
The development of a safe and effective vaccine 
requires pre-clinical and clinical trials be conducted 
to minimize the potential of severe adverse effects 
when used on a large scale [3]. This review will focus 
on the current vaccines in which a summary of the 
biological and immune responses observed from 
previous COVID-19 infections and SARSCoV-2 is 
provided. In addition, this review describes exploratory 
and pre-clinical stages of SARS-CoV-2 vaccine 
development and a discussion regarding the target 
platform for designing an effective and safe 
COVID-19 vaccine with relevant clinical trial data. 
Furthermore, the ethical concerns surrounding the 
development and production of these vaccines is 
considered.

2. Immunogenicity to SARS-CoV-2 

Recovery following SARS-CoV-2 infection requires a 
strong immune response and individuals infected 
with COVID-19 exhibit a strong immune response to 
the virus which also facilitates their convalescence 
[4,5]. Current evidence suggests that helper T cells 
in COVID-19 infected individuals recognise e spike 
proteins on the SARS-CoV-2 viral architecture.     
Consequently, T cells play a significant role in       
elimination of SARS-CoV-2 from the human body 
[5]. Moreover, the structure of SARS-CoV-2 includes 
a major trimeric glycoprotein envelope or S-protein 
located on the surface of the virus facilitating     
binding to host cells making it a primary target for 
the development of a successful vaccine.

The AstraZeneca COVID-19 (AZD1222) coronavirus 
vaccine has been developed from a version of the 
common cold adenovirus [6]. The vaccine contains 
ChAdOx1, which includes the genetic sequence of 
the SARS-CoV-2 surface spike (S) protein.The S-pro-
tein located on the surface of SARS-CoV-2  is    
essential for  the SARS-CoV-2 virus to infect host cells 
[6]. Most of the vaccines currently in clinical use  
have been developed using  lipid nano particle- 
encapsulated mRNA, adenovirus 5 vector that 
expresses S-protein DNA, nucleoside modified RNA 
(modRNA) uridine containing Mrna (saRNA), 
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3. Exploratory and Pre-Clinical Studies of SARS-CoV-2 
Normally the development of new vaccines usually 
takes between 10 and 15 years whereas the             
development of a vaccine for COVID-19 over 12-24 
months was astounding . The initial vaccine              
development phase or exploratory stage includes 
fundamental laboratory research augmented with 
computational modelling [11] to facilitate identification 
of natural or synthetic antigens which can be used 
as vaccine candidates. The second stage of the 
process includes pre-clinical studies in which cell or 
tissue culture and human model-based trials are 
used to establish the safety and immunogenicity of 
the test vaccine and/or an ability to provoke an 
immune response [12]. Initially safety, efficacy and 
immunogenicity are demonstrated in animal models 
after which clinical trials in small cohorts of human 
subjects are undertaken [12].
  
Due to the urgent need to  develop  prophylactic 
approaches against COVID-19, several vaccine 
candidates progressed to the clinical trial stage of 
development prior to demonstrating efficacy in 
animal models and provided the idea of pre-clinical 
research data were used to evaluate the Moderna 
mRNA vaccine candidate [13]. Vabret et al., the 
immunisation of mice with mRNA encoding alleviated 
perfusion and mediates CD8+ T cell response, whilst 
exhibiting dose-dependent neutralisation 
SARS-CoV-2 spike trimers by antibodies [14]. Two 
doses of the mRNA provided in a prime-boost     
combination to the mice prevented nasal mucosa 
and lung infections, after challenging SARS-CoV-2 
infected mice, however, the trial did not show 
enhancement of immunopathology in animals 
receiving sub-protective doses [14].

4. Technology for COVID-19 Vaccine Design 

There are many technologies being considered for 
COVID-19 vaccine development, including DNA, 
RNA, non-replicating viral vectors and inactivated 
vaccines [15].  DNA and RNA based vaccines were 
not developed aggressively nor licenced for human 
use previously therefore DNA and RNA based 
vaccines may not be an advantage during a      
pandemic situation [15]. However, in the light of 
available evidence DNA and RNA platforms do not 
require bioreactor culture techniques for production 
of an inactivated vaccine, and are easily developed 
in a laboratory  as they are based on the  genetic 
sequence of the virus [16]. For this reason DNA and 
RNA based vaccines for Covid management are 
under investigation [16]. In contrast non-replicating 
viral vaccines have been proven safe and effective 
and can be manufactured on a large scale [17]. As 
there is an urgent need for a COVID-19 vaccine in 
the current pandemic situation several DNA, RNA 
and non-replicating vaccines have been investigated 
using DNA and RNA platforms.

4.1 RNA Based Vaccines
4.1.1 Moderna mRNA-1273
 

Moderna is a US-based company that has developed 
a mRNA-based vaccine referred to as mRNA-1273 
[18]. This vaccine codes for the production of spike 
proteins and administration of the vaccine results in 
immune cells present in the lymph nodes performing 
processing of mRNA, resulting in the marking of the 
protein in humans. The protein is subsequently 
recognised and marked for destruction. [18]. The 
Moderna vaccine forms part of the Operation Warp 
Speed initiative for accelerating the production of a 
usable vaccine. The preliminary Phase I trial data 
released by Moderna revealed that the vaccine, 
tested on mice by immunising them with the doses of 
0.01, 0.1  

or 1 µg,   demonstrated a high pseudovirus NAb 
response with the 1 µg dose [13]. Moreover, the 
pseudovirus NAb response was also observed in 
mice who expressed a mutated form of the spike 
protein viz., D614G. The 1 µg dose demonstrated a 
robust and cytotoxic response by T-cells, and 
balanced responses of Th1/Th2 [13]. The mice did not 
exhibit increased pathology following administration of 
the 1 µg dose of vaccine. The Nab levels in mice in 
response to the 1 µg dose were comparable to that 
of a 100 µg dose in human subjects with the result 
that a 100 µg dose was considered necessary for 
carrying large scale efficacy trials.

4.1.2 BioNTech BNT162

The collaboration between the German company 
BioNTech and American company Pfizer resulted in 
the development of an mRNA-based vaccine for 
encoding the RBD domain of the SARS-CoV-2. The 
BNT162 product incorporates modified mRNA and 
includes a trimerisation domain derived from T4 
fibritin [19].  For the phase I trial 45 healthy volunteers 
who were separated into groups to receive 10 µg, 30 
µg, and 100 µg doses, were recruited and 9            
participants received a placebo dose [19]. On the 
basis of the interim data, the participants         
demonstrated an increased level of IgG, which 
increased   and remained elevated for 14 days 
following the second dose [19]. Individuals who 
received the 100 µg dose did not exhibit an increase 
for one day after vaccination, and exhibited peak 
IgG levels at 21 days following the initial dose [19]. 
The individuals who received the 100 µg dose did not 
receive the second booster dose and based on this 
information no difference between the health 
outcomes of individuals who received doses of 30 µg 
and 100 µg were observed [19].

4.2 Non-Replicating Viral Vectors Vaccines

The University of Oxford in partnership with AstraZeneca, 
a British pharmaceutical company, developed a 
viral vaccine, previously referred to as ChAdOx1. The 
pre-clinical trials for this vaccine were undertaken in 
a porcine model with a large antibody response 
observed [20]. A randomised controlled trial with 
1077 healthy individuals was performed in the UK 
with participants receiving either 5 × 1010 vaccine 
particles or the meningococ

7



5. Unpacking clinical trials data for SARS-CoV-2  
vaccines currently under investigation

5.1 mRNA-1273

The primary endpoint for establishing the efficacy of 
the mRNA-1273 vaccine is the prevention of 
COVID-19 symptoms within at least 14-days following 
a second injection [24]. The efficacy levels of the 
mRNA-1273 were analysed and the consistency of 
the vaccine at the primary endpoint evaluated in 
subgroups for age, e health-related risk for severe 
disease, gender, race, and ethnic groups in addition 
to risk for COVID-19 [24]. A secondary endpoint was 
defined in terms of mRNA-1273 efficacy in preventing 
severe COVID-19, with reference to pre-defined 
criteria which included a respiration rate of > 30 
breathes per minute, heart rate of > 125 beats per 
minute, oxygen saturation of 93% or lower less (the 
oxygen partial pressure to the oxygen reaction 
inspired ratio of < 300 mm Hg), acute respiratory 
distress syndrome and respiratory failure [24]. The 
criteria used included clinically significant               
neurologic, hepatic, renal dysfunction in addition to  

Where, 
    n1= Number of individuals in control group
    n2= Number of individuals in vaccinated group
   x1= Number of individuals in control group infected by     
   virus
   x2= Number of individuals in vaccinated group infected   
   by virus
   r1= Ratio of individuals in control group infected by virus    
  to the total number of individuals in the control group
  r2= Ratio of individuals in vaccinated group infected by      
  virus to the total number of individuals in the vaccinated    
 group
 E= Difference in the ratios of infected individuals in the        
 control and vaccinated groups.

admission history to the intensive care unit. Some 
additional secondary endpoints included the efficacy 
of the vaccine to prevent COVID-19.Of interest solic-
ited adverse events at the injection site were more 
frequent in the mRNA-1273 group compared to the 
placebo group [24]. Following the first dose, solicited 
adverse events totalled 84.2% in the mRNA-1273 and 
19.8% in the control groups whereas, following the 
second dose the solicited adverse events were 
88.6% in the mRNA-1273, and 18.8% in the control 
groups. The severity of injection site events in the 
mRNA-1273 group were reported as grade 1 and 
grade2 and observed more frequently in individuals 
who were SARS-CoV-2 positive at baseline when com-
pared to subjects who were negative at the base-
line [24].

 The efficacy of mRNA-1273 vaccine was calculated 
by determining the difference in ratio of infected 
individuals in the control and vaccinated groups, 
respectively.

The number of individuals in the vaccine group was 
n1= 15000 and in the control group n2= 15000. In the 
vaccinated group, x1=11 individuals were infected 
by the virus, whereas in the control group x2=185 
individuals were infected by the virus during the 
study [24]. The ratios of the infected individual within 
the vaccine group, ‘r1’ was 0.000733, whereas the 
ratios of the infected individual within the control 
group, ‘r2’ was 0.012333. The analysis of ratio of 
infection in the mRNA-1273, and placebo group 
revealed that a greater number of individuals were 
infected in the control group. Efficacy was determined 
by considering the difference in the ratios ‘r1’and 
‘r2’, which revealed that mRNA-1273, vaccine was 
94% effective and facilitates removal of 94% of cases 
which would otherwise occur.

cal vaccine MenACWY [21]. The participants were 
further subdivided and categorised on the basis of 
paracetamol prophylaxis as this was used as a to 
reduce adverse events. The production of a recombinant 
adenovirus for ChAdOx1 nCoV-19 was undertaken 
and administered at a dose of 5 × 1010 viral particles 
dose by intramuscular injection [21]. Local and systematic 
events were fewer in individuals in the paracetamol 
group when compared to those individuals who 
received no prophylaxis [21]. However, liver enzyme 
upregulation through paracetamol use was not      
considered in this evaluation.

4.3 DNA-Based Vaccines

The American company Inovio developed the 
DNA-based INO-4800 vaccine. which is injected into 
the dermis after which electroporation is applied to 
ensure uptake into cells. The participants were divided 
into two groups who were administered a high (2mg) 
or low (1mg) dose [22]. The analysis of adverse events 
revealed that 28% of the individuals experienced 
Grade I adverse events after two months [22].

r1=x1/n1
r1=11/(15000 )
r1= 0.000733

r2=x2/n2
r2=185/15000
r2= 0.012333
E=(r2-r1)/r2

E=(0.012333-0.000733)/0.012
333

E=0.94
E=94%

Figure 3: Vaccine platforms and candidates for SARS-CoV-2 
and the COVID-19 (Adapted from Funk et al. [23])
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Where,
n1= Number of individuals in control group
n2= Number of individuals in vaccinated group
x1= Number of individuals in control group infected 
by virus
x2= Number of individuals in vaccinated group 
infected by virus
r1= Ratio of individuals in control group infected by 
virus to the total number of individuals in the control 
group
r2= Ratio of individuals in vaccinated group infected 
by virus to the total number of individuals in the 
vaccinated group
E= Difference in the ratios of infected individuals in 
the control and vaccinated groups.

Where,
n1= Number of individuals in control group
n2= Number of individuals in vaccinated group
x1= Number of individuals in control group infected 
by virus
x2= Number of individuals in vaccinated group 
infected by virus
r1= Ratio of individuals in control group infected by 
virus to the total number of individuals in the control 
group
r2= Ratio of individuals in vaccinated group infected 
by virus to the total number of individuals in the 
vaccinated group
E= Difference in the ratios of infected individuals in 
the control and vaccinated groups.
 

5.2 BioNTech BNT162

The efficacy of the BNT162b2 vaccine by considering 
primary and secondary endpoints was reported by Polack 
et al. [9]. The primary endpoint was efficacy of BNT162b2 
against confirmed cases of COVID-19 within at least 7 days 
onset following administration of the second dose and 
secondary endpoints included the efficacy of BNT162b2 
against severe COVID-19 infection [9]. The effectiveness of 
the vaccine was estimated using,

Where,
      IRR is the ratio of confirmed cases of COVID-19 illness          
      per 1000 individuals. 

Analysis of reactogenicity revealed that recipients of the 
BNT162b2 vaccines exhibited more local reactions and 
mild to moderate pain at the site of injection within seven 
days of treatment when compared to the placebo group 
[9]. Analysis of systemic reactogenicity revealed that 
events including headache and fatigue were                      
experienced by 59% and 52% of the younger participant in 
the BNT162b2 group, whereas the event rate in the placebo 
group was comparatively lower after the first and second 
doses [9]. 

The number of individuals in the vaccine group was n1= 
21720 and the control group n2= 21728. In the treatment 
group x1=8 individuals were infected by the virus, whereas, 
in the control group x2=162 individuals were infected by 
the virus [9]. The ratios of the infected individual within the 
vaccine group, ‘r1’ was 0.000368, whereas, the ratios of 
the infected individual within the control group, ‘r2’ was 
0.007456. Analysis of the ratio of infection in the BNT162b2, 
and placebo groups revealed that a greater number of 
individuals were infected in the control group. In the analysis 
of data if the control group provides the rate of infection in 
the absence of using a vaccine, the number of infections 
eliminated by use of the vaccine in the other group is 
established by comparing the difference between r2 and 
r1 and in this case, it was found that the BNT162b2 vaccine 
was 95% effective and facilitates removal of 95% of cases 
which would otherwise occur

5.3 AstraZeneca

According to the MHRA Information for Healthcare          
Professionals [25], the levels of protection following a single 
dose of the AstraZeneca vaccine were evaluated by 
exploratory data analysis by including participants who 
had received one dose of the vaccine [25]. Participant 
data were removed from the analysis performed as soon 
as possible following administration of the second dose, 12 
weeks after the first dose [25]. 

Vaccine efficacy analysis revealed that 22 days 
post-dose, efficacy of the vaccine was 73% with 95% CI 
limits of 48.79 and 85.76 [25]. It was also observed that 
hospitalisation was reduced from 21 days after the first 
dose up to two weeks after the second dose. Consequently, 
it is likely that a single dose of the AstraZeneca vaccine will 
provide short-term protection against COVID-19 infection 
[25]. Protective immunity from the first dose was reported 
to last for up to 12 weeks. Exploratory analyses suggest that 
increased immunogenicity was highly correlated to a 
longer dose interval.  In this exploratory trial the number of 
individuals in the vaccine group was n1= 7998 and the 
control, group n2= 7982 [25].

 In the vaccinated group x1=12 individuals were infected 
by the virus following treatment whereas, in the control 
group, x2=44 individuals were infected by the virus. The 
ratio of infected individual within the vaccine group, ‘r1’ 
was 0.001500, whereas the ratio of the infected individual 
within the control group, ‘r2’ was 0.005512. Analysis of the 
ratio of infection with the AstraZeneca vaccine and 
placebo groups revealed that a greater number of 
individuals were infected in the control group. 

r1=x1/n1
r1=8/(21720 )

r1=0.00036
r2=x2/n2

r2=162/21728
r2=0.007456
E=(r2-r1)/r2

r2=(0.007456-0.000368)/0.00
7456

E=0.95
E=95%

r1=x1/n1
r1=12/(7998 )
r1=0.001500

r2=x2/n2
r2=44/(7982 )
r2=0.005512
E=(r2-r1)/r2

E=(0.005512-0.001500)/0.005
512

E=0.72786
E=73%
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6. Uncovering Clinical Data 
      6.1 Johnson and Johnson
 
The efficacy and safety of the Janssen COVID-19 
candidate vaccine  for protection against  moderate 
to severe COVID-19 was evaluated in a phase 3 
clinical trial by considering co-primary endpoints of 
14 and 28 days after vaccination [26]. It was found 
that the Janssen candidate was 66% effective for 
the prevention of moderate to severe COVID-19 at 
28 days after vaccination. A single dose of the Johnson 
& Johnson vaccine showed a 66% percent               
effectiveness at preventing moderate to severe 
disease from COVID-19 and 85% at preventing 
severe disease. However, there were variations in 
efficacy in regional clinical trials when evaluated for 
moderate to severe COVID-19 with a 72% effectiveness 
in the United States, 57% in South Africa and 66% in 
Latin America reported. The vaccine also exhibited 
good results when multiple variants of COVID-19, 
such as B.1.351 variant found in South Africa were 
tested. 

Johnson and Johnson [27]  reported that the onset  
of protection was also observed as early as the 14th 
day of infection. The Janssen COVID-19 vaccine 
provided complete protection against COVID-related 
hospitalisation and death 28 days after vaccination. 
The vaccine was reported to have a clear effect on 
the number of COVID-19 cases requiring                    
extracorporeal membrane oxygenation (ECMO), 
mechanical ventilation, or other medical interventions.

6.2 Gamaleya

The Sputnik V vaccine developed by Gamaleya is 
based on a human adenoviral vector platform and 
makes use of adenovirus 26 (Ad26) and 5 (Ad5) as 
vectors to express the genetic sequence of severe 
acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) spike protein [28]. Logunov et al. [28] 
reported the interim results from a phase 3 clinical 
trial of the Sputnik V COVID-19 vaccine and the 
results revealed that the vaccine provided strong 
protection in all age groups that participated [29]. 
The efficacy of the vaccine established by monitoring 
confirmed cases of COVID-19 from 21 days after 
vaccine administration revealed 91.6% efficacy 
(95% CI 85•6–95•2) [29] and was equally effective in 
individuals in all age groups.

6.3 Sinopharm

Sinopharm, a pharmaceutical company based in 
the Republic of China, have developed an               
inactivated SARS CoV-2 vaccine, which has been 
administered to approximately 1 million individuals 
[30]. Additional phase 3 trials of the vaccine are 
currently being undertaken in Indonesia and Turkey 
[30]. In Brazil, the vaccine has been administered 
intramuscularly to participants in two different doses 
provided at an interval of 14 days [30]. The               
Sinopharm vaccine has been reported to be 79% 
effective [31] however,  efficacy trials on the same 
product have p

roduced efficacy data of 50%, 65%, 78% and 91% 
[32].

7.Ethical Considerations Surrounding Vaccine 
Development and Production 

A concerted application of science and technolo-
gy is required to ensure that the research undertak-
en in respect of the COVID-19 outbreak includes risk 
assessment, management, vaccine development, 
and production whilst always promoting human 
rights. The development and production of an 
effective vaccine for dealing with the pandemic is y 
dependent on the outcomes of appropriately 
designed clinical and non-clinical trial outcomes 
performed in vitro, in animal and human subjects 
[33]. For this reason, there is a bioethical debate 
surrounding the trials conducted in respect of these 
vaccines developed during the pandemic. In 
respect of the COVID-19 situation, no vaccine has 
been proven to be effective for treatment of the 
disease and therefore an ethical dilemma when 
including healthy subjects for testing the efficacy of 
the vaccine exists [34]. The development and 
production of vaccines during pandemics is always 
likely to raise ethical concerns.

8.  Challenges of Acquisition and Distribution of 
SARS-CoV-2 Vaccine in Middle- and Low-Income 
Developing Nations.

The rapid spread of the contagion crosses the globe 
and within less developed countries in Asia and 
Africa has resulted in a significant global health 
emergency. Countries require context-specific 
responses dependent on the prevailing situation 
such as number of COVID-19 cases ranging from 
none to a limited number or increased number of 
cases [32]. Decisive actions are required and effective 
physical (social) distancing, use of quarantine 
and/or lockdowns, implementation of widespread 
testing, contact tracing in a systematic manner are 
necessary to reduce the risk of further spread of the 
disease [32]. In combination with extensive testing 
the distribution of vaccines in low income developing 
counties is a significant challenge due to conflict, 
over population in rural and urban areas, and lack 
of accessibility to basic health services [30]. In 
developing countries, the most significant             
challenge includes the need for systematic             
decontamination measures and massive testing to 
reduce the risk of a devastating outbreak. The 
acquisition of COVID-19 vaccines requires an 
in-depth analysis of the changing epidemiology of 
the disease including the period of incubation 
between appearance and duration of symptoms 
[35].

The distribution of a vaccine is currently determined 
by considering an ability to develop and initiate 
testing and purchase vaccines [35]. A small number 
of multinational companies produce most of the 
vaccines globally and are also involved in negotiating 
with the private and public[36] sectors to sell their 
vaccines. In this respect developed countries of the 
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world attempt to purchase access to vaccine    
candidates well in advance whereas due to a lack 
of resources, developing countries are unlikely to 
have early access the vaccines [35]. Consequently 
there is likely to be inequitable access and an 
unethical allocation of vaccines, depending on the 
ability of countries to pay for vaccines and              
distributive justice is one of the fundamental         
considerations necessary when distributing 
vaccines during such a pandemic so as to ensure 
that the principles of distributive justice are met and  
the allocation of scarce resources are applied 
equally to all viz.,  local, national and global       
communities [35]. However, the limited supply of 
vaccines and the mass demand during pandemic 
situations is a challenge when aspiring to equal 
distribution of resources.

The lack of accessibility to vaccines and storage 
conditions required may result in failure to achieve 
desired clinical outcomes even if bulk distribution of 
vaccines to developing countries was successful 
[31]. The inadequate refrigerated cold chain 
network in many developing countries therefore 
poses a significant challenge. Consequently        
vaccine candidates for COVID-19 requires that 
require long term storage at -20 °C to -70°C are likely 
to result in the loss of vaccine particularly if inadequate 
refrigerated cold chain networks exist [32].         
Therefore, the acquisition, distribution and successful 
clinical application of SARS-CoV-2 vaccine in      
low- and middle-income developing nations may 
be extremely challenging.

9. Conclusions
In light of the analysis and review of the vaccines 
that have been developed and approved for 
emergency use in many countries it is evident that 
grey areas exist and scientists are yet to establish 
conclusive solutions to ensure successful treatment 
strategies. Similar concerns are shared by the World 
Health Organization (WHO) in that assurance of 
long-term immunity or estimated time of immunity 
protection with the current vaccines are not yet 
known. In addition, there is no certainty of immune 
response or durability thereof. Evidence from the 
clinical trial data has revealed that the current 
vaccines have a e capability to protect some 
individuals against disease but are not conclusive in 
respect of an ability to prevent transmission and 
subsequent infection following exposure to the 
COVID-19 virus.

Furthermore, there is a dearth of evidence regarding 
the age-related use of these vaccines as, by way of 
example, the use of the vaccine in paediatric 
subjects has not yet been undertaken and efficacy 
established and as such these populations remain 
at risk to transmission and infection by the virus.

An additional concern relates to the availability of 
the sufficient vaccine doses to cater for entire   
communities and/or populations so as to ensure 
protection to a significant number and wide range 
of individuals, which may reduce confidence in the 

current intervention strategy and fight against 
COVID-19.

Consequently, it is recommended that adherence 
to COVID-19 protocols such as hand sanitization, 
physical distancing and wearing of masks is main-
tained despite the state of vaccination of an 
individual or population as the COVID-19 pandemic 
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EVALUATION OF FACTORS THAT INFLUENCE TUBERCULOSIS 
PREVALENCE GLOBALLY

Abstract

Tuberculosis (TB) is an infectious disease induced by different Mycobacterium strains. According to Sharma 
and Bhatia, (2004) Mycobacterium tuberculosis (MT) is the most prevalent type of TB. Tuberculosis continues 
to be a major public health problem          worldwide. WHO estimates, in 2017 there were 10.0 million new 
cases of tuberculosis (TB) and 1.6 million deaths. Despite all the significant effort to control, treat and new 
diagnostic method, TB remains a human threat and is of public health importance. Several studies have 
reported that the high burden of TB is increased by factors such as diabetes, HIV, nutrition, smoking, alcohol, 
poverty and overcrowding (Millet et al., 2011, Narasimhan et al., 2013).

Key words: Tuberculosis, Systematics review, Global, Risk factors, Prevalence

Background

Tuberculosis (TB) is an infectious disease induced by 
different Mycobacterium strains. According to 
Sharma and Bhatia, (2004) Mycobacterium tuberculosis 
(MT) is the most prevalent type of TB. Because of its 
serious psychological and social expenses,              
Mycobacterium tuberculosis has always been a 
constitutive challenge throughout human history, 
and they also hypothesized that the genus               
Mycobacterium originated more150 million years 
ago (Barberis et al., 2017).
According to Tang et al., (2006) like the common 
cold, TB is spread through aerosolized droplets after 
infected people cough, sneeze or even speak. 
When a person with a good immune system 
breathes TB bacteria, they will have 10% opportunity 
of developing TB in their lifetime (Millet et al., 2013). 
However if a person's immune system is compromised/ 
becomes compromised, the bacteria will begin to 
multiply. Bacteria from the lungs can migrate 
through the blood to other components of 

the body like the kidney, spine, and brain.  
Epidemiology of tuberculosis
 
Tuberculosis continues to be a significant cause of 
morbidity and mortality worldwide. It is one of the 
top 10 death causes and the leading cause of a 
single infectious agent worldwide. Tuberculosis         
influences all ages and all genders. In 2015, it was 
estimated that 10.4 million individuals globally 
suffered from TB with 1.4 million TB deaths (Global 
Tuberculosis Report 2016). In 2016, the same amount 
of TB diseases recorded globally was estimated at 
10.4 million and India (25%), Indonesia (16%) and 
Nigeria (8 %) were the top three among ten nations, 
accounting for 76% of the total incidence difference 
between TB and reported instances (Global Tuberculosis 
Report 2017). According to the 2018 Global Tuberculosis 
Report, however, 10 million individuals developed TB 
disease in 2017; 5.8 million were males, 3.2 million 
were females and 1.0 million were children. Of the 
approximately 10 million individuals infected with TB 
in 2017, 1.6 million died. TB cases          

12



were reported in all countries and age groups but 
generally 90% were adults (aged >15), 9% were 
individual living with HIV (72% in Africa), and two 
thirds were in eight nations; India (27%), China (9%), 
Indonesia (8%), the Philippines (6%), Pakistan (5%).

World Health organization, (2009) state that for the 
first half of the 20th century X-ray was the number 
one tool worldwide for the diagnosis of TB, particularly 
pulmonary tuberculosis. Although X-ray was the 
number one tool worldwide Ryu, (2015) state that it 
lacks specificity hence it can be normal even when 
the disease is present.  Diagnostic method of TB 
include sputum smear microscopy with Ziehl-Neelsen 
(ZN) staining, which is the widely used tool in 
resource limited settings .It is highly specific but has a 
variable sensitivity (20%–80%) (Kivihya-Ndugga et 
al.,2003).

Although the culture technique is deemed the gold 
standard for the diagnosis of tuberculosis, it requires 
a long time of 4-8 weeks for the final outcome to be 
obtained, causing a delay in the diagnosis and 
treatment. It also needs appropriate infrastructure 
and technical knowledge (Norbis et al., 2014).Liquid 
culture has the advantages of a shorter time 
required and its ability to perform drug susceptibility 
testing; it also requires a well-equipped laboratory, 
besides its increased tendency for contamination 
(Batz et al., 2011).

Molecular method Xpert MTB RIF assay provides 
results directly from sputum in less than 2 hours 
(Piatek et al., (2013). Xpert MTB/RIF detects both TB 
and rifampicin resistance in a single test. It can 
detect drug-resistant and HIV associated TB, in 
particular with regard to speed, standardized 
testing, potential for high throughput, and reduced 
biosafety needs (Steingart et al., 2013). WHO          
recommends that Xpert MTB / RIF be used as an 
initial diagnostic test in people suspected of MDR-T B 
or HIV-associated TB rather than standard microscopy, 
culture and substance susceptibility testing (DST). 
However, Xpert MTB / RIF technology does not 
exclude the need for standard culture of microscopy 
and DST to monitor the progress of therapy and 
detect drug resistance other than rifampicin         
(Steingart et al., 2013).

In 1993, WHO's Global Tuberculosis Programme (GTB) 
established the Directly Observed Treatment 
Short-course) (DOTS) as a strategy to control TB. The 
DOTS strategy combines 5 elements, 1.Government 
commitment to sustained TB control activities, 2. 
Case detection by sputum smear microscopy 
among symptomatic patients self-reporting to 
health services, 3.Standardized treatment regimen 
of six to eight months for at least all confirmed 
sputum smear positive cases, with directly observed 
treatment (DOT) for at least the initial two months, 4. 
A regular, uninterrupted supply of all essential anti-TB 
drugs, 5.A standardized recording and reporting 
system that allows assessment of treatment results for 
each patient and of the TB control programme overall.    

The effective drug treatments were first developed 
in the 1940s, and the most effective first line anti-TB 
drug, rifampicin, became available in the 1960s 
(Global tuberculosis Report 2015). A six-month 
regimen of four first-line drugs is presently suggested 
for fresh drug susceptible TB instances: isoniazid, 
rifampicin, ethambutol and pyrazinamide. Multidrug 
resistant TB (MDR-TB) is defined as resistance to drug 
isoniazid and rifampicin (the two most powerful 
anti-TB drugs). According to Hayward et al., (2018) 
the bacilli Calmette Guérin (BCG) vaccine, which 
was developed almost 100 years ago and has been 
shown to prevent severe forms of TB in children, is still 
widely used. There is currently no vaccine that is 
effective in preventing TB disease in adults, either 
before or after exposure to TB infection (Global 
Tuberculosis Report 2018).

RESEARCH AIM

The research aim of the study is to carry out a system-
atic review in order to evaluate factors that influ-
ence TB prevalence globally

OBJECTIVES

1. To identify factors that influence tuberculosis   
prevalence globally
2. To assess how the factors influence tuberculosis 
prevalence globally

METHODOLOGY

 In order to answer the aims and objectives of the 
research topic, secondary data was systematically 
reviewed. The databases used for attaining the   
information included PubMed, Google scholar. The 
utilization of the multiple databases presented the 
opportunity to gain accurate and reliable information 
that signified the primary aspects of the study. Also, 
the research study used the PRISMA tool for screen-
ing the research resources. 

RESULTS

Out of 70 studies identified, 58 were left after            
duplicates were removed. 38 were excluded due to 
having abstracts only, poor methodology, means of 
comparison were inappropriate. Out of the 20 
selected, 10 were further excluded due to year of 
publication and from the 10 left 5 were excluded 
due to unsatisfactory results and conclusion. Only 5 
were finally used.
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DATA ANALYSIS AND INTERPRETATION

Disease related factors

The bar graph in Fig 2 indicates that disease related 
factors are the major predisposing factors for TB. This 
study supports the fact that diseases such as HIV and 
diabetes represent a major risk for TB occurrence.
HIV coinfection is the most potent immunosuppressive 
risk factor for developing active TB disease         
(Shanmuganathan et al., 2015). HIV greatly increases 
the chances of reactivation of latent infection of TB 
and increases the rapid TB progression following 
primary infection or reinfection with TB (Narasimhan 
et al., 2013). Studies in countries with high HIV prevalence 
have also shown that TB incidence is strongly associated 
with the prevalence of HIV infection (Kaplan et al., 
2018, Saad et al., 2014).
 
DM is another major risk factor TB. Diabetic patients 
have been found to be about a threefold increased 
risk of developing TB when compared to those     
without diabetes (Shetty et al.,2006). Hayward et al., 
(2018) did a similar study and found out that DM 
increases the risk of active TB 3.11-fold. 

Diabetes leads to increased susceptibility to              
tuberculosis through direct effects of hyperglycemia 
and inadequate secretion of insulin at the cellular 
level, as well as indirect effects on specialized anti-TB 
immune cells (macrophages and lymphocytes), 
where chemotaxis, phagocytosis, activation and 
antigen presentation by macrophages are impaired 
(Ogbo et al., 2018). Silva et al., (2018) found that the 
odds ratio of developing tuberculosis is 2.44 to 8.33 
times higher in patients with DM than in those without 
as active tuberculosis develops most frequently in 
patients with poor glycemic control.

Malnutrition (both micro- and macro-deficiency) 
increases the risk of TB because of an impaired 
immune response which will be unable to fight infection 
and also stated that TB disease itself can lead to 
malnourishment because of decreasing appetite 
and changes in metabolic processes (Lonnroth et 
al., 2010, Cegielski et al., 2004)
The use of antimicrobials and low adherence and 
completion of treatments, together with poor TB 
control programs and lack of access to drugs have 
been appointed as associated factors in the 
increase of MDR-TB (Millet et al., 2013). Only one in 
ten MDR-TB patients receive an appropriate treatment 
and the poor implementation of efficacious and 
rapid diagnostic methods for resistance detection 
hinders the correct treatment of MDR-TB (Creswell et 
al., 2014).

Lifestyle related factors

The role that cigarette smoke plays in the pathogenesis 
of tuberculosis is related to ciliary dysfunction, to a 
reduced immune response, and to defects in the 
immune response of macrophages, with or without a 
decrease in the CD4+ count, increasing susceptibility 
to infection with Mycobacterium tuberculosis (Van 
et al., 2010). Lin et al., (2007) in their analysis of six 
studies specifically examining tuberculin reactivity 
among smokers, that pooled OR for latent TB infection 
(LTBI) was 2.08 and 1.83 at 5 and 10mm in tuberculin 
skin tests cutoff points and the effect of smoking on 
LTBI remained even after adjustment for alcohol.

Alcohol use is another life style factor to TB prevalence. 
Previous research has shown that approximately 10% 
of all tuberculosis cases are attributable to alcohol 
use and also indicated that alcohol abuse influences 
not only the incidence of tuberculosis but also its 
clinical evolution and outcome. Silva et al., (2018) .It 
has conclusively been shown that that the risk of 
active tuberculosis is substantially elevated among 
people who drink more than 40 g alcohol per day 
and/or have an alcohol use disorder and reasons for 
increased risk include alteration in the immune 
system, specifically in altering the signaling             
molecules responsible for cytokine production      
(Lonnroth et al., 2008). Ogbo et al., (2018) highlighted 
similar findings that the lifetime prevalence of alcohol 
use was 57.9%, while the overall prevalence of 
current alcohol use ranged from 15 to 24% which 

Fig 1.0 | Prisma Flow Chart    

Fig 1.2| KEY RESULTS AND DISCUSSION 
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Social economic factors

As illustrated in fig 1, socio economic factors are the 
third most important factors in driving TB prevalence. 
Socio-economic factors, such as poor living conditions, 
homelessness, confinement and poverty are at a 
more risk of developing TB (WHO 2018 Global    
Tuberculosis Control).

More countries are moving from low income status 
to developing countries hence growing economy 
which leads to better lives of people living in those 
countries. Because of factors such as poverty and 
political instability in some developing countries 
people will migrate from low and middle income 
countries were TB is prevalent to developed         
countries; thus increasing the risk of TB transmission 
(Pareek et al., 2016). 

A study carried by Hayward et al., (2018) in UK stated 
that TB cases among the homeless were 20 times 
higher than the general population at 300 cases per 
100,000. In a study of London districts, the TB notification 
rate increased by 12% for every 1% rise in the number 
of people living in overcrowded conditions. The 
difficulties faced during and shortly after migration 
may increase risk of progression to active disease by 
compromising immunity, including poor nutrition, 
concurrent poor health, socioeconomic marginalization, 
and the stress of relocation (Hayward et al., 2018).

Drug related factors

Drug related factors comes second least after 
biological related factors and this could be due to 
the fact that indulging in drugs is a choice.                
Epidemiological data suggest that the relationship 
between tuberculosis and illicit drug use is increasing, 
leading to a public health problem because it involves 
political, human, social, and economic aspects (Silva 
et al., 2018). The researcher found that smear positivity 
at the time of diagnosis of pulmonary tuberculosis 
was 2.4 times and 1.6 times more likely in patients 
who were crack cocaine users and in patients who 
hard drug users were not known to use crack 
cocaine, respectively, than in their non-drug-using 
counter parts. Also Millet et al., (2013) described 
drug use as an important TB risk factor for LTBI and 
incidence of TB disease.

Biological related factors

Figure 1 present the biological factors as the least of 
all factors compared to the other existing factors the 
reason being there are few researches carried out 
concerning genetic factors. There are several lines 
of evidence suggesting that host genetic factors 
may contribute to TB susceptibility and resistance. 
Abel et al., (2018) demonstrated that monozygotic 
twins have a higher risk of developing active TB com-
pared with dizygotic twins, and several relevant loci 
have since been identified using candidate gene 
studies and genome-wide association studies. 

 

CONCLUSION 

Tuberculosis represents a health problem with a very 
high prevalence and associated deaths worldwide. 
However, a global decrease in TB has been 
observed during the last decade as a consequence 
of hard work in implementing prevention and control 
campaigns. Despite all this hard work to prevent and 
treat tuberculosis it still remains an important Public 
Health problem in both developing countries and 
developed countries. 
Other components to reduce or stop tuberculosis 
should be addressing factors that predispose a 
person to develop TB disease.  Disease related 
factors are major predisposing factors for TB          
prevalence in both developing and developed 
countries because of HIV prevalence in Africa and 
high number of people living with diabetes in          
developed countries. Alcohol and smoking which 
are life style related factors also contributes to TB 
prevalence, China and India having the highest 
percentage of those people. Migration, overcrowding 
and poverty are recognized risk factors which are 
confounded with the socioeconomic status of a 
setting. Rapid migration of people from their country 
which are less developed to developed increase 
the chance of transmitting tuberculosis. Drugs and 
biological related factors are less important            
predisposing factors because they contribute less to 
tuberculosis prevalence.
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A SYSTEMATIC REVIEW OF FACTORS INFLUENCING
 PREVALENCE OF STIs IN SOUTH AMERICA  

Abstract
 

Sexually transmitted infections are 
among the most common acute  
conditions in the world. There are over 
30 infections that can be transmitted 
sexually but this research will only 
focus on four sexually transmitted 
diseases namely; chlamydia, HIV, 
gonorrhea and syphilis (WHO 2016). 
Sexually transmitted disease add a 
significant disease burden to the 
disease burden of the world in general 
and South America in particular. The 
major factors that influence the    
prevalence of STIs were identified to 
be high risk behavior and socioeconomic 
status. These factors lead to high  
prevalence rates of STIs because they 
facilitate the spread and transmission 
of STIs. Low prevalence rates were 
associated with condom use, better 
healthcare and the availability of 
HIV/STI testing centers.

Keywords: Sexual Transmitted infections, 
Prevalence, HIV, Syphillis.

Background

Sexually transmitted infections affect 
all population groups, regardless of 
gender and age although they are 
more prevalent in certain population 
groups than others (WHO 2013).These 
infections when diagnosed early, 
except for HIV, they are curable. 
Today, even HIV, can be slowed 
down by the use of antiretroviral ther-
apy, once diagnosed. With delayed 
diagnosis or no treatment, STIs can 
cause preventable complications 
(Aral et al., 2007). Up-to-date information 
on factors influencing the prevalence 
of STIs under study across the different 
population groups through a systematic 
review of literature was undertaken.

Transmission and causes of the STIs  
Chlamydia is a common bacterial 
infection caused by obligate intracellular 
Gram negative bacteria, Chlamydia 
trachomatis, it is transmitted through 
unprotected sexual contact 

either vaginally, anally or orally with another person who has      
Chlamydia (Rowley J et al., 2016). 

Gonorrhea is a sexually transmitted infection (STIs) caused by 
oxidase positive intracellular gram negative diplococcic bacteria, 
Neisseria gonorrhea or gonococcus which is common among 
people of ages between 14 and 24 years (Gottlieb et al., 2014 ). 
Syphilis is a really common STI spread through vaginal, anal, and oral 
sex. Syphilis is caused by motile spirochetes Treponema palladium 
which is isolated from the serous fluids from lesions. The sores are 
usually painless, but they can easily spread the infection to other 
people (Newman L 2012). Human Immunodeficiency Virus (HIV) is 
an infection caused by an enveloped virus of retroviridae family 
that attacks and destroys the CD4 cells thus weakening the immune 
system (Horton R 2010). The virus is transmitted through unprotected 
sex either vaginally, anally or orally, transfusion of infected blood 
and blood components, from infected mother to the child either 
through breastfeeding or during pregnancy or birth, sharing of    
needles with the infected individuals (Cheesebrough 2006).

Complications caused by the STIS 

Gonorrhea, syphilis and chlamydia may cause acute conditions 
such as cervicitis, urethritis and genital ulcerations which can also 
lead to severe complications that tend to affect patients or different 
individuals in the long term sequelae. These complications may 
include pelvic inflammatory disease, ectopic pregnancy, infertility, 
chronic pelvic pain and cardiovascular disease in adults, premature 
delivery, blindness or severe disability in infants and increased risk of 
HIV acquisition and transmission (Rowley J et al., 2016). Sexually 
transmitted diseases can also impact those who are affected 
socially as they frequently result in stigma, stereotyping, vulnerability 
and shame they have also been associated with gender based 
violence.  
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reviewers vetted through the study based on the 
topic and abstracts that met the inclusion criteria. 
Studies selected after the first screening were further 
screened through a detailed full text browsing, to 
further exclude studies that had some of the             
exclusion criteria. Out of 26 studies identified, 5 were 
excluded due to year of publication. Out of the 21 
selected, 16 were further excluded due to unsatis-
factory results and conclusion. Only 5 were finally 
used

Fig 1.0 | Prisma Flow Chart

 

STIs are among the well most established risk factors 
for HIV infection. STIs facilitate HIV transmission by 
breaching protective mucosal barriers and recruiting 
susceptible immune cells e.g. CD4 T helper cells and 
macrophages to the site of infection (Berman et al., 
2007) 

Ulcerative and non-ulcerative STIs also create portals 
of entry for HIV to access susceptible cells. STIs can 
also cause bleeding and thus further increasing the 
risk for exposure to HIV during sexual activity (Sexton 
J 2005). The effects of HIV infection on immunity can 
increase susceptibility to other STIs as individuals who 
are immune compromised are less able to mount a 
protective response against sexually transmitted 
pathogens (Myer L 2006). 

Sexually transmitted co-infections pose considerate 
health threats to people living with HIV/AIDS. Syphilis 
is related to both increased concentrations of HIV 
RNA in blood plasma and decrease CD4 cells (Hor-
ton R et al., 2012). Viral STIs and genital ulcer diseases 
are also linked to increased concentrations of HIV in 
blood plasma and genital fluids. In addition STIs 
appear to have a bidirectional pathogenic relationship 
with HIV (Holmes K 2010). HIV can accelerate 
disease progression of other viral infections when 
individuals are immune compromised. 

Co-occurring STIs are more difficult to treat and 
symptomatic periods may linger.  

The South American region is not immune to the 
effects of STIs hence the need to determine 
up-to-date prevalence rates to help direct health 
service delivery and interventions to the most 
deserving population groups (s) in a timely manner.

RESEARCH AIM

The aim of this study is to conduct a systematic 
review of factors influencing the prevalence of STIs.
 
OBJECTIVE 

1. To identify factors that influence the spread of STIs 
2. To evaluate the factors that influence the spread 
of STIs 

METHODOLOGY

 In order to answer the aims and objectives of the 
research topic, secondary data was systematically 
reviewed. The databases used for attaining the  
information included PubMed, Google scholar. The 
utilization of the multiple databases presented the 
opportunity to gain accurate and reliable information 
that signified the primary aspects of the study. Also, 
the research study used the PRISMA tool for screening 
the research resources. 

RESULTS

Identified studies were uploaded into endnote (Tho-
mas Reuters) and duplicates were removed. 4 

DATA ANALYSIS AND INTERPRETATION

High risk behaviour  

Engaging in high risk behaviour was found to be the 
leading factor that affects prevalence of STIs in 
South America. High risky behaviours include having 
unprotected sex, unprotected mouth to genital  
contact (oral sex) and anal sex, these behaviours 
facilitate the spread and transmission of STIs (Morales 
et al., 2008 

Fig 1.2| KEY RESULTS AND DISCUSSION 
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Socioeconomic status  

Socioeconomic status contribute to the likelihood of 
contracting an STI. Socioeconomic problems 
include poverty, lack of education and social           
inequity. These problems lead to high prevalence 
rates of STIs (Nunes et al., 2007). Thesis reviews found 
prevalence rates of chlamydia were greater than 
syphilis and gonorrhoea. The chlamydia rates were 
reported to be 41.5% in adolescents aged 14-19. 
Chlamydial infections have high asymptomatic 
rates in women and men making clinical diagnosis 
difficult. Diagnostic methods are costly and South 
American countries cannot afford these diagnostic 
tools due to the low socioeconomic status of the 
countries. The unavailability of sensitive diagnostic 
tests accounts for the high prevalence rates of   
chlamydia.

Availability of HIV/STI testing centres 
 
The 2015 global estimates of STI reported low prevalence 
rates of STI. Syphilis rates ranged from 0.2% to 1.8% in 
different regions of South America while gonorrhoea 
rates ranged from 0.1% to 1.3%. Access to Syphilis 
antenatal screening contributed to syphilis prevalence. 
The availability of HIV/STI testing centres help to curb 
the spread of STIs by providing timely diagnosis and 
treatment.

Condom use by MSM 
 
Condom use was linked with low prevalence rates 
because it lowers the risk of getting infected with an 
STI. A study by Baral S (2007) found the sero-incidence 
of HIV infection per 100 person years by LS-EIA assay 
for 975 MSM was 5.1% and it ranged from 2.1% in 
Guatemala to 2.7% in Panama, 3.6% in El Salvador, 
4.9% in Honduras, and 14.4% in Nicaragua (WHO 
2010).

Condom use by sex workers  

FSW had low HIV seroincidence which ranged from 
0% in panama, 1.8% in El Salvador, 3.2% in Nicaragua 
and 3.2% in Honduras. Factors that led to this findings 
were correct knowledge on HIV prevention methods 
in FSW, consistent condom use with new and regular 
clients and FSW having access to condoms in their 
workplaces e.g. in brothels.  The use of condoms 
help to reduce the risk of getting an STI. When used 
consistently and correctly condoms are highly effective 
in preventing STIs (Ambrosioni et al., 2011).

Better primary healthcare  

Better primary health lead to reduced rates of STIs. 
With better healthcare STIs are easily controllable. 
Primary healthcare helps to provide early diagnosis 
and timely commencement of treatment and this in 
turn prevents complications.

                                       

CONCLUSION 

The major factors that influence the prevalence of 
STIs were identified to be high risk behavior and 
socioeconomic status. These factors lead to high 
prevalence rates of STIs because they facilitate the 
spread and transmission of STIs. This findings highlight 
the urgent need for the public health community to 
ensure that well-recognized effective interventions 
for STI prevention, screening, diagnosis, and treat-
ment are made more widely available. Improved 
estimation methods are needed to allow use of 
more varied data and generation of estimates at 
the national level. 
Low prevalence rates were associated with condom 
use, better healthcare and the availability of HIV/STI 
testing centers. This shows that these factors are 
effective in curbing the spread and transmission of 
STI. 
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A SYSTEMATIC REVIEW OF FACTORS INFLUENCING 
PREVALENCE OF IRON DEFICIENCY ANEMIA IN 
THE ELDERLY IN WEST AFRICA  

Abstract
 
Iron deficiency is highly prevalent in most developing countries. Its detection is often obscured by infections 
and inflammatory disorders that are common in the same populations. The prevalence of iron deficiency 
anaemia increases with age. According to data from the World Health Organization (WHO), anaemia is 
defined as haemoglobin (Hb) value under 12 g/dL in women and 13 g/dL in men. In community-dwelling 
elderly individuals, anaemia increases fatigue, dementia, falls ,decreases mobility and life quality, while in 
hospitalized elderly patients it increases the incidence of delirium and thereby morbidity; in both the community 
dwelling elderly and those residing in nursing homes, iron deficiency anaemia results in higher mortality rates 
by exacerbating existing diseases such as heart and kidney failure.  
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Background

Anaemia is a global public health problem affecting both developing and developed countries with major 
consequences for human health as well as social and economic development. It occurs at all stages of the 
life cycle, but is more prevalent in pregnant women and young children. In 2002, iron deficiency anaemia 
(IDA) was considered to be among the most important contributing factors to the global burden of disease 
(WHO.,2005).

Aetiology of iron deficiency anaemia

Anaemia is a decrease in red blood mass or haemoglobin (Hb), leading to decreased ability to carry oxygen 
to the tissues. The World health Organization (WHO) recommendation, defines anaemia as Hb level < 12.0 g/dL 
for women and <13.0 g/L for men however the appropriateness for the elderly has yet to be established 
(WHO., 2004). Anaemia develops gradually and does not have clinically apparent symptoms until anaemia 
becomes severe. Anaemia can be classified into several categories depending on the cause of the decrease 
in haemoglobin. The occurrence of anaemia is due to the various red cell defects such as production defect 
(aplastic anaemia), maturation defect (megaloblastic anaemia), defects in haemoglobin synthesis (iron 
deficiency anaemia), genetic defects of haemoglobin maturation (thalassemia) or due to the synthesis of 
abnormal haemoglobin (haemoglobinopathies, sickle cell anaemia and thalassemia) and physical loss of red 
cells (haemolytic anaemia’s) Ghosh et al., 2012).
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The aetiology of iron deficiency anaemia during 
puberty might be due to increased iron 
demand/loss or decreased iron intake, chronic blood 
loss, iron malabsorption (celiac disease), pregnancy,         
or parasitic infection (helminthiasis), (Al-Alimi et al., 
2018). Iron deficiency anaemia is a common           
nutritional deficiency disorder and global public 
health problem which affects both developing and 
developed countries with major consequences on 
human health and social and economic development 
(WHO., 2005). According to WHO (2004) reports, one 
third of the global populations (over 2 billion) are 
anaemic due to imbalance in their nutritious food 
intake. Iron deficiency occurs when an insufficient 
amount of iron is absorbed to meet the body's 
requirements. This insufficiency may be due to    
inadequate iron intake, to reduced bioavailability of 
dietary iron, to increased needs for iron, or to chronic 
blood loss. Iron deficiency is by far the commonest 
nutritional cause of anaemia; it may be associated 
with a folate deficiency, especially during pregnancy 
(Ezzati et al., 2002).

World Health Organisation estimates that among the 
South Asian countries, India has the highest prevalence 
of anaemia. More importantly about half of the 
global maternal deaths due to anaemia occur in 
South Asian countries and India contributes to about 
80 per cent of the maternal deaths. (Ezzati et al., 
2002). Iron deficiency anaemia is a serious public 
health problem given its impact on psychological 
and physical development, behaviour, and work 
performance (Ezzati et al., 2002). It is the most prevalent 
nutritional problem in the world today despite 
affecting more than 700 million persons. 

Other nutrient deficiencies such as vitamin B, 
pyridoxine and copper are of little public health 
significance because of their infrequency. Infants, 
preschool children, adolescents and women of 
childbearing age, particularly pregnant women, are 
at greatest risk of developing iron deficiency anaemia. 
However, adult males may also be at risk, especially 
where there is inadequate food intake or frequent 
parasitic infestation (DeMaeyer., 1985).Poor iron 
supply for erythropoiesis results in microcytic red 
blood cells that contain depleted amounts of       
haemoglobin (Hussain., 2015).

Iron deficiency can be defined as the reduction of 
iron stores that precedes overt iron deficiency anaemia 
or persists without progression (McKenzie., 2015). Iron 
deficiency manifests in three stages, iron depletion, 
iron-deficiency erythropoiesis and the last stage of 
iron deficiency anaemia which can be explained as 
a long-standing negative iron flow in the body  
(McKenzie., 2015).Iron deficiency anaemia (IDA) has 
also been shown to produce oxidative stress on cells 
that results in production of a substance called 
malondialdehyde (Selvaraj et al., 2008). Clinically, 
IDA patients may present with pica which is an 
unusual craving for eating unnatural substances 
such as soil (geophagia), ice (phagophagia) and 
starch eating (amylophagia) (McKenzie., 2015). 

 

TOther presentations may include koilonychias 
(spoon shaped nails), poor muscle function, erectile 
dysfunction in males and inability to regulate body 
temperature when stressed or cold (McKenzie., 
2015).

Iron metabolism is controlled by absorption rather 
than excretion (McKenzie., 2015). Iron absorption is 
only 5 to 10 percent of dietary intake. Absorption 
can increase three to fivefold in states of depletion 
(McKenzie., 2015). Dietary iron is available in two 
forms: heme iron (found in meat and minimally 
affected by dietary factors) and non-heme iron 
(found in plant foods) (McKenzie., 2015).

Dietary iron bioavailability is low in populations     
consuming monotonous plant-based diets (Hurrel., 
2007). The high prevalence of iron deficiency in the 
developing world has substantial health and        
economic costs, including poor pregnancy 
outcome, impaired school performance, and 
decreased productivity. Recent studies have    
reported how the body regulates iron absorption 
and metabolism in response to changing iron status 
by up regulation or down regulation of key intestinal 
and hepatic proteins. Targeted iron supplementa-
tion, iron           fortification of foods, or both, can con-
trol iron deficiency in populations. (Zimmermann., 
2007).

Although technical challenges limit the amount of 
bioavailable iron compounds that can be used in 
food fortification, studies show that iron fortification 
can be an effective strategy against nutritional iron 
deficiency. Specific laboratory measures of iron 
status should be used to assess the need for fortification 
and to monitor these interventions. Selective plant 
breeding and genetic engineering are promising 
new approaches to improve dietary iron nutritional 
quality (Zimmermann., 2007).

The prevalence of iron deficiency anaemia increases 
with age. According to data from the World Health 
Organization (WHO), anaemia is defined as haemoglobin 
(Hb) value under 12 g/dL in women and 13 g/dL in 
men. In community-dwelling elderly individuals,   
anaemia increases fatigue, dementia and falls and 
decreases mobility and life quality, while in hospitalized 
elderly patients it increases the incidence of delirium 
and thereby morbidity; in both the community  
dwelling elderly and those residing in nursing homes, 
iron deficiency anaemia results in higher mortality 
rates by exacerbating existing diseases such as heart 
and kidney failure (Sahin., 2015).The reported      
prevalence of iron deficiency anaemia among the 
elderly varies between 2.9 and 61 % depending on 
the study population(Sahin .,2015).
Older patients with IDA are often asymptomatic and 
the diagnosis is made during a routine blood analysis. 
Symptoms and signs can be a specific as a result of 
anaemia, such as fatigue, paleness, dyspnea, 
angina pectoris and edema, or more specifically 
related to IDA, such as koilonychia, pica and        
atrophic glossitis(Joosten., 2017).  
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There is also some evidence that IDA is associated 
with restless legs syndrome in geriatric patients. 
Chronic blood losses, such as haematuria, and    
haemorrhoidal and gynaecological blood loss, are 
mostly obvious causes associated with IDA. In specific 
cases, the combination of symptoms and clinical 
signs, such as melena and abdominal pain or 
malabsorption and diarrhoea, are suggestive for a 
specific underlying cause, such as colonic cancer or 
celiac disease, respectively(Joosten., 2017).

RESEARCH AIM

The aim of this research was to assess and analyse 
the prevalence of iron deficiency anaemia in the 
elderly in West Africa.

OBJECTIVE 

1. To identify factors responsible for the prevalence 
of iron deficiency anaemia in the elderly. 
2. To evaluate factors responsible for the prevalence 
of iron deficiency anaemia in the elderly.
 
RESULTS

Identified studies were uploaded into endnote   
(Thomas Reuters) and duplicates were removed. 4 
reviewers vetted through the study based on the 
topic and abstracts that met the inclusion criteria. 
Studies selected after the first screening were further 
screened through a detailed full text browsing, to 
further exclude studies that had some of the exclusion 
criteria. Out of 73 studies identified, 21 were excluded 
due to having abstract only. Out of the 52 selected, 
42 were further excluded due to unsatisfactory 
results and conclusion. Only 5 were finally used

 

 

METHODOLOGY

In order to answer the aims  and objectives of this 
research, due to constraint of time and limited financial 
resources, a systematic review approach was 
adopted, this methodology fitted in well in our 
research design. Data was collected from academically 
reputable data bases and studies were selected 
using the PRISMA tool approach for inclusion and 
exclusion. Five articles were selected in the final 
analysis of the findings.

 KEY RESULTS AND DISCUSSION 
          

DATA ANALYSIS AND INTERPRETATION

Malabsorption

Iron is very important in maintaining many body 
functions, including the production of haemoglobin, 
the molecule in your blood that carries oxygen. Iron 
is also necessary to maintain healthy cells, skin, hair, 
and nails. Iron from the food you eat is absorbed into 
the body by the cells that line the gastrointestinal 
tract; the body only absorbs a small fraction of the 
iron you ingest. (Saboor et al.,2015). The iron is then 
released into the blood stream, where a protein 
called transferrin attaches to it and delivers the iron 
to the liver. Iron is stored in the liver as ferritin and 
released as needed to make new red blood cells in 
the bone marrow. (Saboor et al.,2015). 
When red blood cells are no longer able to function 
(after about 120 days in circulation), they are re-ab-
sorbed by the spleen. Iron from these old cells can 
also be recycled by the body. H. pylori infection like 
other malabsorption diseases may also cause IDA 
(Saboor et al.,2015)..H. Pylori usually cause gastric 
ulcer or gastric malignancy. Studies have shown that 
it may cause extra gastric disease such as H. pylori 
associated anaemia. Mechanism of H. pylori associated 
anaemia is unknown. H. pylori associated iron 
deficiency anaemia is mainly present in those 
individual who have increased demand for iron as in 
children and in pregnant, postpartum and 
premenopausal women (Saboor et al.,2015).        
Malabsorption of iron is an uncommon cause of iron 
deficiency anaemia. Most of the cases are secondary  
to some underline pathological process in the 
gastrointestinal tract.
However cases of primary malabsorption of iron do 
exist although their incidence is rather small ( Saboor 
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et al., 2015). Dufour et al first reported that H. pylori 
eradication had a positive effect on sideropenic 
refractory anaemia, indicating a possible underlying 
association between H. pylori and IDA. A large     
population-based study from the USA reported that 
H. pylori infection was an independent risk factor for 
IDA in adults. This research reported that H. pylori 
infection was associated with an increased risk of 
IDA.

Cancer

All cancer types are associated with an increased 
risk of developing iron deficiency anaemia, though 
the risk is higher with certain types of cancer. And 
the consequences of iron deficiency anaemia can 
be particularly severe in people with cancer,   
potentially interfering with treatment and lowering 
the odds of survival (Phillips.,2017). In a study pub-
lished in July 2013 in the Annals of Oncology, iron 
deficiency was most commonly seen in people with 
pancreatic cancer (present in 63 percent of          
participants), followed by colorectal cancer (52 
percent) and lung cancer (51 percent). In forms of 
cancer with solid tumours, later stages of the cancer 
were associated with a higher risk of iron deficiency. 
For blood cancers, the prevalence of iron deficiency 
was similar across all cancer stages (Phillips.,2017). In 
a study published in 2015 in the journal Blood, 75 
percent of people on chemotherapy for various 
cancer types were found to be iron deficient, with 60 
percent showing signs of absolute iron deficiency. 
The researchers noted that chemotherapy can 
cause iron deficiency due to a reduced appetite 
and poor nutrition, gastrointestinal mucosal damage 
that results in blood loss, or the release of chemicals 
known as cytokines.

Chronic inflammation

It is characterized by hypoferremia due to iron 
sequestration that eventually results in iron-restricted 
erythropoiesis. During the last decade, the               
molecular mechanisms of iron sequestration have 
been found to centre on cytokine-stimulated      
overproduction of the iron-regulatory hormone    
hepcidin. The inflammatory cytokine interleukin-6 
(IL-6) is a particularly prominent inducer of hepcidin, 
but other cytokines are likely to contribute as well 
(Goodnough.,2014). Hepcidin excess causes the 
endocytosis and proteolysis of the sole known        
cellular iron exporter, ferroportin, trapping iron in 
macrophages and iron-absorbing enterocytes. The 
supply of iron to haemoglobin synthesis becomes 
limiting, eventually resulting in anaemia. Depending 
on the details of the underlying disease, other  
inflammation-related mechanisms may also         
contribute to anaemia (Goodnough .,2014.The  
prevalence of inflammation or infection, which was 
indicated by elevated CRP concentrations, was 
high in all the population groups, especially in the 
women (12%) and men (16%). CRP was positively 
correlated with the malaria parasite load in men 
(Asobayire et al., 2001).                           

The effects of chronic inflammation on intestinal 
absorption are just beginning to unfold. Another 
acute phase response includes an increase in hepcidin 
production by the liver, subsequently reducing the 
intestinal absorption of iron.Hepcidin is a small         
circulating antimicrobial peptide synthesized by the 
liver that regulates iron absorption (Clark.,2008). The 
overproduction of hepcidin prevents mobilization of 
iron and contributes to the pathophysiology of 
anaemia. All of these factors collectively or individual-
ly can alter iron status and mediate the                       
development of anaemia (Clark.,2008). Inflammatory 
bowel disease (IBD): Iron deficiency anaemia in IBD 
occurs due to chronic blood loss from GIT and poor 
absorption through the small intestinal mucosa. IBD 
includes Crohn’s disease and ulcerative colitis.   
Prevalence of iron deficiency anaemia in IBD is 
about 63%. Diagnosis of IBD is based on a combination 
of clinical, endoscopic and histological features 
(Saboor et al.,2015).

Malaria

Traditionally, the prevalence of anaemia was used 
to estimate the prevalence of iron deficiency and 
IDA. However, in many developing countries, anaemia 
can also result from infections such as malaria. The 
prevalence of malaria infection was very high in 
women (19%) and the men (17%). (Asobayire et 
al.,2001). In malaria-endemic countries, malaria is a 
major contributor to anaemia at the population 
level, the authors estimated that in sub-Saharan 
African, 24.7% of anaemia is attributable to malaria 
(Kassebaum et al., 2014). The relationship between 
malaria control and anaemia risk may be partially 
dependent on hepcidin and its effects on iron 
absorption and utilization (as well as by reducing the 
well-known inhibitory effects of malaria on           
erythropoiesis). The hepcidin increases associated 
with malaria infection prevent efficient iron uptake. 
Iron supplementation has been shown to be less 
effective in areas with high malaria transmission 
(Geraet et al., 2007).

Chronic heart failure

Seminal studies on iron supplementation in CHF 
patients, most of them being elderly, used a broad 
definition of IDA, that is, ferritin levels <100mg/L, or up 
to 300mg/L if concomitant transferrin saturation was 
<20%.While the main goal was to correct tissue IDA 
(cardiac and muscular, not necessarily the         
anaemia), a sub analysis on patients who were 
anaemic at baseline showed significant amelioration 
of anaemia after intravenous iron (Girelli.,2008). 
Patient, suffering from
CHF among the other comorbidities, there is 
sufficient evidence that IDA correction could actually 
improve the overall prognosis .During adulthood, 
some of the increase can likewise be attributed to 
population growth, while a portion may also be the 
result of enhanced survival among those with chronic 
conditions known to cause anaemia (Kassebaum.,2013) 
.The main causes for IDA in older patients are chronic 
blood loss and iron malabsorption .
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(Joosten .,2017). Gastrointestinal bleeding is the 
predominant cause to explain IDA (Joosten., 2017).If 
absolute iron deficiency is diagnosed, in the elderly 
postmenopausal population it is mandatory to rule 
out gastrointestinal (GI) pathology, including         
malignancy as a source of chronic blood loss 
(Goodnough.,2014). When serum ferritin and      
transferrin saturation values are inconclusive, further 
evaluation is necessary to rule out absolute iron 
deficiency (Goodnough., 2014)

Chronic kidney disease
                
Anaemia is a common comorbidity of CKD and is 
often ignored or left untreated. It is estimated that 
more than 40% of CKD patients are anaemic, yet 
more than likely, it is much higher, especially in the 
elderly population, in part because of age-associated 
renal impairment(Clark.,2008). Anaemia from CKD 
increased with age in an accelerating fashion for 
both sexes, culminating as the most prevalent cause 
of anaemia in the 80+ year’s age group(Kassebaum.,2013) 
Overall, these studies strongly suggest that ferritin 
thresholds for IDA in people aged >65 years should 
be reconsidered. In our opinion, it could be reasonable 
to consider a threshold of at least 45mg/L, if not 
100mg/L, particularly when certain comorbidities 
occur, such as stage 3 to 5 CKD or CHF (Girelli.,2008). 
Serum creatinine and GFR must be determined in 
order to evaluate for CKD (Goodnough., 2014). The 
incidence of anaemia in individuals living in skilled 
nursing homes has been reported to be 48% and is 
also often left untreated. A deficiency of erythropoietin 
production and iron deficiency are considered the 
primary factors contributing to anaemia in CKD.The 
diseased kidney loses some functional capacity 
related to iron metabolism (Clark.,2008). Causative 
factors include impaired intestinal absorption of iron 
with uraemia, limited production of erythropoietin 
essential to make haemoglobin, and shortened 
erythrocyte survival (Clark.,2008). The evaluation of 
anaemia must also consider unexpected diagnoses 
including CKD (Goodnough., 2014).

CONCLUSION 

Out of the 5 articles, chronic kidney disease and chronic 
heart failure factors were the most common risk factors 
influencing prevalence of iron deficiency anaemia in 
West Africa, followed by chronic inflammation,               
malabsorption, cancer and malaria.
In conclusion, IDA is highly prevalent and considered as 
serious health problems among the elderly, in West Africa. 
My findings showed that more cases of IDA were caused 
by chronic kidney diseases. Most of cases IDA were 
occurring due to chronic kidney disease, chronic     
inflammation, chronic heart failure, malaria, cancer and 
malabsorption all of those were identified as the               
significant risk factors increasing the prevalence of IDA 
among the elderly. To prevent the prevalence of IDA 
among the elderly, a proper health education to increase 
knowledge about anaemia and its causative factors, 
benefits of taking iron-rich food, and avoiding unhealthy 
food and drink intake is needed. 
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Abstract| 

HIV/TB co-infection remains a global concern in 
most of the developing countries worldwide. These 
diseases are well-known for their high morbidity and 
mortality rates both as separate entities and as a 
co-infection. However as comorbidity, these diseas-
es have killed an estimated 0.77 million people 
worldwide with Africa taking up 72% of the global 
burden in 2017. Interestingly, recent evidence 
suggests that the high mortality rates can be attribut-
able to other risk factors such low CD4 count, treat-
ment non-compliance socioeconomic and other 
lifestyle issues. These have warranted further investi-
gation.
 
Key words| TB/HIV co-infection, Prevalence, Risk 
factors, Systematic Review, Africa

Background 

Tuberculosis (TB), is an air-borne disease caused by 
various strains of acid fast bacilli (AFB) belonging to a 
genus known as Mycobacterium from the                
Mycobacteriacea family (Kayser et al., 2005). The 
Mycobacteriacea family consists of clinically significant 
species such as M. tuberculosis, M. bovis, Bacillus 
Calmette-Guerin (BCG), M. africanum, M. caprae, 
M. microti, M. cannettii, and M. pinnipedii (Hossain 
and Ahmed, 2013). All these species form the M. 
tuberculosis complexes which consist of all               
Mycobacterium species capable of causing TB in 
humans (Caulfield et al., 2016). The most important 
and most common is the Mycobacteruim tuberculosis 
(WHO Global TB Report, 2018) and it is the main 
perpetrator in majority of the recorded pulmonary TB 
cases (Caulfield et al., 2016). TB infects all age groups 
and both sexes (Rhines, 2013).It is a communicable 
disease transmitted to other people air when the sick 
expel the bacteria into the air mostly through  
coughing and sneezing in the vicinity of those          
uninfected hence it is classified as an air-borne 
disease (Millet et al., 2013). These acid fast bacilli are 
capable of remaining dormant (Latent TB) in one’s 
lungs until they become immunosuppressed by 
somewhat an underlying infection such as HIV/AIDS 
or by other risk factors such as tobacco smoking, 
alcohol and malnutrition resulting in the development 
of active TB (Basera et al., 2019). The symptoms of TB 
include constant cough lasting up to three weeks or 
more, night sweats, moderate fever, anorexia,   
unexplained weight loss, thoracic pain and lethargy 
(Shoukrie et al., 2018).

Epidemiology 

According to WHO Global TB Report (2018), TB 
disease is ranked among the top 10 causes of death 
worldwide and is the leading cause from a single 
infectious agent above HIV/AIDS. It is estimated that 
1.6 million people died from TB in 2017 (WHO Global 
TB Report, 2018). TB also boasts the highest morbidity 
worldwide. It is estimated that 10.0 million people 
developed TB disease in 2017 worldwide with a 
further 1.7 million people more with latent TB are 
predicted to develop active TB (WHO Global TB 
Report, 2018). However, it is the coinfection with HIV 
that warrants more scrutiny. UNAIDS (2019), indicated 
that approximately 37.9 million people globally are 
living with HIV and 1.9 million of them were newly 
diagnosed cases in 2018. Furthermore an estimated 
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0.77 million died from HIV/AIDS-associated illnesses 
such as TB (UNAIDS, 2019).HIV infection has long 
been linked with difficulty in control and reduction of 
TB worldwide (Gjergji et al., 2017). Globally in 2017, 
WHO indicated that 464 633 cases of TB/HIV         
co-infection were recorded with approximately 84% 
of these cases notified to be on anti-retroviral therapy.

The most commonly used diagnostic method of TB is 
sputum smear microscopy (Adam et al., 2016) which 
is the first line of diagnosis of pulmonary TB 
(Magalhães et al., 2018). Other TB detection methods 
include culture and Xpert/MTB RIF technology. The 
culture which considered is the gold standard for 
diagnosis is also highly sensitive with the ability to 
detect as low as 10 AFB/mL of sputum (Magalhães 
et al., 2018). However it is tedious and takes much 
longer (4-6 weeks) to produce final results

HIV

HIV/AIDS is transmittable from person to person, 
through coming into contact with body fluids with 
broken skin and sharing needles among drug abusers 
with an HIV-positive person (Beyrer et al., 2013).Risky 
sexual behaviours such as unprotected sex and 
having multiple sex partners are confirmed key risk 
factors behind the rapid spread of the HIV epidemic 
worldwide (Peltzer et al., 2018). The virus integrates its 
viral genome into host cell DNA and use reverse  
transcriptase mechanism to replicate and produce 
multiple virions which move on to infect other host 
cells (Venturini et al., 2014).It attacks mostly the 
CD4+ cells which are part of the cell mediated 
immunity directed against intracellular pathogens. 
Over time, the progression of HIV to full blown AIDS is 
hastened by decreasing immunity compounded by 
opportunistic infections such as TB and result in 
death (Pawlowski et al., 2012).

 HIV/TB co-infection 

Tuberculosis is the main opportunistic disease in the 
course of HIV (Tavares et al .,2017) The HIV/TB       
coinfection has been reported by a number of     
previous studies to be a known cause of death 
worldwide (WHO Global TB Report., 2018, Gjergi et 
al., 2017, Hua and Nhung et al., 2019). It has been 
reported that TB is the main cause of mortality 
among 26% of HIV associated deaths worldwide (Ji 
et al., 2018). Regionally, Africa topped Southeast 
Asia to first place with a total incidence rate TB 
among HIV patients of 27% and 3% respectively in 
2017 (McNeil et al., 2019). The HIV virus attacks the 
immune system of the host thereby promoting the 
activation and proliferation of latent TB bacilli in the 
patient’s lungs and body consequently developing 
into active TB (Trinh et al., 2015, Gunda et al., 2018).

To control TB and HIV WHO in conjunction with the 
Stop TB Partnership and the Global Fund to Fight 
AIDS launched the Find, Treat, All initiative (WHO 
Global TB Report, 2018). Healthcare workers are 
expected to screen HIV seropositive patients for any 

symptoms of active TB upon initiation of ART (Bisson 
et al., 2017). Timely initiation of ART, HIV testing for 
those with TB, use of Isoniazid Preventive therapy (IPT) 
(Churchyard and Swindells., 2019) and consistent 
treatment compliance are highly recommend by 
WHO to help reduce the spread of the HIV/TB co-in-
fection (Trinh et al., 2015). Directly Observed Treatment 
Strategy (DOTS) has also been established as ways of 
controlling the TB epidemic by ensuring treatment 
compliance (Ruru et al., 2018). Adhering to the 
directly observed treatment therapy has been in 
recent years linked with reduced number of treatment 
failures, relapses and the development of multi-drug 
resistant TB (Ajao et al 2014). However the effectiveness 
of this initiative has been limited by non-compliance 
to both HIV and TB treatment (Duarte et al., 2018)

RESEARCH AIM

The aim of this study was to conduct a systematic 
review to evaluate the factors influencing the prevalence 
of HIV/TB co-infection in Africa.

OBJECTIVES

1. To identify risk factors influencing the prevalence 
of HIV/TB in Africa.
2. To evaluate the risk factors influencing the        
prevalence of HIV/TB in Africa.

METHODOLOGY

 In order to answer the aims and objectives of the 
research topic, secondary data was systematically 
reviewed. The databases used for attaining the  
information included PubMed, Google scholar. The 
utilization of the multiple databases presented the 
opportunity to gain accurate and reliable information 
that signified the primary aspects of the study. Also, 
the research study used the PRISMA tool for screening 
the research resources. 

RESULTS

 Out of 41 studies identified, 37 were left after duplicates 
were removed. 15 were excluded due to having 
abstracts only, poor methodology, means of       
comparison were inappropriate. Out of the 22 
selected, 10 were further excluded due to year of 
publication and study location, from the 12 left 5 
were excluded due to unsatisfactory results and 
conclusion. Only 7 were finally used. 

However, despite the availability of revolutionary 
tests that allow for faster diagnosis and of new drugs 
and regimens that offer better and safer treatment 
the prevalence of HIV/TB remains high in most 
regions due to a host of other risk factors such as low 
CD4 count, treatment non-adherence and other 
socio-environmental factors including smoking, 
excessive alcohol and air pollution (Cui et al. 2018).

Fig 1.0 | Prisma Flow Chart
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DATA ANALYSIS AND INTERPRETATION

Existing data based on the study of the 7 selected 
systematic reviews indicated the risk of developing 
active TB is much higher among the HIV positive than 
their counterparts. This is supported by the 56.7% 
prevalence reported in South Africa (Phetlhu et al., 
2018). Contrastingly a study in Nigeria found a much 
lower prevalence rate of 17%. Moreover Aliyu et al., 
(2017) determined a prevalence rate of 23.9% of TB 
patients were HIV co-infected which falls between 
the already reported co-infection rates in their study 
in the Sub-Saharan Africa. The high prevalence of TB 
among people with HIV in Africa may be attributable 
to culture, high migration rates, mining, overcrowding 
and engaging predisposing sexual behaviour. As the 
CD4+ count decreases the viral load increases   
(Winter et al., 2018). The CD4+ cells are part of the 
protective cell mediated immunity responsible for 
the protection against the TB bacilli. The two articles 
reviewed reported the risk of TB development is  
highest when CD4+ count is as low as 168 cells/µL 
(Nagu et al., 2017).

Another comorbidity studied by 29% of the total 
number of articles is diabetes mellitus. Diabetes as a 
trio comorbidity with HIV and TB has associated with 
high morbidity in Africa. Alebel et al., (2019) found a 

prevalence rate of 8.9% DM among HIV infected TB 
patients. Oni et al., (2017) also discovered a significant 
risk of TB among diabetic HIV infected patients with 
HbA1c the main driver of the co-infection Timely 
Initiation into ART has been observed to be a          
paramount predisposing factor for HIV/TB. Moreover 
treatment adherence is crucial in the control of the 
spread of the TB infection and reduces the number 
of TBassociated deaths (Nagu et al 2017, MItku et al., 
2016). The former author indicates Low use of ART in 
Tanzania has been reported to exacerbate the 
prevalence of HIV/TB. These findings are consistent 
with Hermans et al., (2015) who insists that the use of 
ART has resulted in decreased the HIV/TB notification 
rate in South Africa.

However not all HIV patients can adhere to both HIV 
and TB treatment prescribed consistently. Treatment 
noncompliance is also associated with lifestyle 
factors such as smoking and excessive alcohol    
consumption. (Nagu et al., 2017) insists that smoking 
and high alcohol intake instil further impaired           
immunity hence predisposing the patient to the 
development of active TB and multi-drug resistant TB 
on HIV-infected patients. These patients are also 
prone to forgetting to take their medication when 
drinking. Also late treatment seeking behaviour have 
been found be affected by these lifestyle factors 
(Habteyes et al., 2017).

This delay in seeking treatment may be attributed to 
misdiagnosis and human perception. Patients often 
misdiagnose the chronic TB cough for a mild flu 
cough symptom perceived as unworthy of seeking 
medical care for (Mavhu et al., 2010). These diseases 
are often associated with stigma and fear instilled by 
community on those with confirmed HIV and TB 
diagnosis. Only 14% of the articles of the articles  
studied investigated misdiagnosis as a risk of HIV/TB 
in Africa.  This misdiagnosis and low treatment seeking 
behaviour is closely related with inaccessibility of 
health facilities in most developing countries (Ajao et 
al., 2014).

Moreover, the spread of the HIV/TB co-infection may 
be associated with socioeconomic factors such as 
migration from high incidence areas to low 
incidence areas, poverty and differences in social 
and cultural norms (Tavares et al., 2017).  The latter’s 
systematic review study revealed a high prevalence 
rate of HIV/TB coinfection of 2.8% to 85% among 
migrants in Europe from Africa. This may be associated 
with also other risk factors. Similarly, Collinson, (2010) 
observed that 48% of all reported mortality cases 
among migrants was due to HIV/TB co-infection.

Our studies show that a mere 29% of the research 
studies reviewed  in this study indicated poor    
knowledge of health education is a significant 
predisposing factor of TB among ART non- compliant 
and misdiagnosed HIV infected patient. However of 
the 2 studies, 1 assessed knowledge among           
participating patients and the other among the 
HIV/TB patient 
 

Fig 1.2| KEY RESULTS AND DISCUSSION 
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attending nurse. The sick with poor knowledge on the need for treatment are more likely to be HIV/ TB         
co-infected and not knows it until the symptoms have worsened (Bissalla et al., 2018) and by the time they seek 
treatment they have already infected their contacts. This may be due to low health education provision in 
most developing countries with limited resources.

CONCLUSION 

The prevalence of the HIV/TB co-infection in Africa remains high due to a host of other predisposing factors 
such as lifestyle, socioeconomic factors, treatment non-compliance low CD4 count and lack of health           
education. These factors have each constantly contributed to the ever so high morbidity and mortality rates 
of TB among HIV-infected patients in Africa despite efforts by WHO to curb the syndemic. Comorbidities, low 
CD4+ count, non-compliance and poor health education are the most important. The afore mentioned risk 
factors were found to contribute more in terms of the development active TB among HIV-infected patients. 
Whereas lifestyle, socioeconomic factors and misdiagnosis are the least talked of factors. These risk factors are 
known to contribute less towards the risk of active TB development as compared to the former factors.

31



REFERENCES

Aliyu, G., El-Kamary, S.S., Abimiku, A.L., Blattner, W. 
and Charurat, M., 2018. Demography and the 
dual epidemics of tuberculosis and HIV: Analysis of 
cross-sectional data from Sub-Saharan Africa. PloS 
one, 13(9), p.e0191387.

Ajao, K.O., Ogundun, A.O., Afolabi, O.T., Ojo, T.O., 
Atiba, B.P. and Oguntunase, D.O., 2014. Treatment 
compliance and challenges among tuberculosis 
patients across selected health facilities in Osun 
State Nigeria. Afr J Med Med Sci, 43(s21-9).

Basera, T.J., Ncayiyana, J. and Engel, M.E., 2017. 
Prevalence and risk factors of latent tuberculosis 
infection in Africa: a systematic review and 
meta-analysis protocol. BMJ open, 7(7), p.e012636
Beyrer, C., Sullivan, P., Sanchez, J., Baral, S.D., 
Collins, C., Wirtz, A.L., Altman, D., Trapence, G. and 
Mayer, K., 2013. The increase in global HIV 
epidemics in MSM. Aids, 27(17), pp.2665-2678.

Bisson, G.P., Ramchandani, R., Miyahara, S., 
Mngqibisa, R., Matoga, M., Ngongondo, M., 
Samaneka, W., Koech, L., Naidoo, K., Rassool, M. 
and Kirui, F., 2017. Risk factors for early mortality on 
antiretroviral therapy in advanced HIV-infected 
adults. AIDS (London, England), 31(16), p.2217
Bultum J.A., Yigzaw N., Demeke, W and 
Alemayehu, M., 2018. Alcohol use amog Human 
Immunideficiency Virus infected patients attend-
ing antiretroviral therapy clinic in Bushoftu General 
Hospital, Oromiya region, Ethopia. PLoS ONE 
13(3);e0189312.doi:10.1371/journalpone.018931.

Caulfield, A.J. and Wengenack, N.L., 2016. 
Diagnosis of active tuberculosis disease: From 
microscopy to molecular techniques. Journal of 
Clinical Tuberculosis and Other Mycobacterial 
Diseases, 4, pp.33-43.

Campbell, G.R. and Spector, S.A., 2019. DIABLO/S-
MAC mimetics selectively kill HIV-1-infected resting 
memory CD4+ T cells: a potential role in a cure 
strategy for HIV-1 infection. Autophagy, 15(4), 
pp.744-746
Castañeda-Hernández, D.M. and Rodriguez-Mo-
rales, A.J., 2013. Epidemiological Burden of 
Tuberculosis in Developing Countries. In Current 
Topics in Public Health. IntechOpen
Castelnuovo B., 2010. A review of compliance to 
anti tuberculosis treatment and risk factors for 
defaulting treatment in Sub Saharan Africa. 
African Health Sciences. 10 (4). Pp 320 – 324
Chatterjee, D. and Pramanik, A.K., 2015. Tubercu-
losis in the African continent: a comprehensive 
review. Pathophysiology, 22(1), pp.73-83
Chaudhary, S.K. and Mishra, B.M., An Alternative 
Technique of Sputum Concentration by Hyperton-
ic SalineSodium Hydroxide Method for Increased 
Sensitivity of Sputum Smear Microscopy. EDITORIAL 
COMMITTEE, p.1
Check, J. and Schutt, R.K., 2011. Research 
methods in education. Sage Publications
Churchyard, G.J. and Swindells, S., 2019. 
Controlling latent TB tuberculosis infection in 
high-burden countries: A neglected strategy to 
end TB. PLoS medicine, 16(4), p.e1002787

Duarte, R., Lönnroth, K., Carvalho, C., Lima, F., 
Carvalho, A.C.C., Muñoz-Torrico, M. and Centis, 
R., 2018. Tuberculosis, social determinants and 
co-morbidities (including HIV). Pulmonology, 24(2), 
pp.115-119.

Gjergji, M., Bushati, J., Harxhi, A., Hafizi, H. and 
Pipero, P., 2017. Tuberculosis in HIV/AIDS patients. 
Adv Tech Clin Microbiol, 1(3), p.16.
World Health Organization, Global Tuberculosis 
Report 2018. Geneva:, Contract No.: WHO/CDS/T-
B/ 2018.20.

Gunda, D.W., Maganga, S.C., Nkandala, I., 
Kilonzo, S.B., Mpondo, B.C., Shao, E.R. and 
Kalluvya, S.E., 2018. Prevalence and Risk Factors of 
Active TB among Adult HIV Patients Receiving ART 
in Northwestern Tanzania: A Retrospective Cohort 
Study. Canadian Journal of Infectious Diseases 
and Medical Microbiology, 2018. Pp 17.

Hermans, S., Boulle, A., Caldwell, J., Pienaar, D. 
and Wood, R., 2015. Temporal trends in TB notifica-
tion rates during ART scale‐up in Cape Town: an 
ecological analysis. Journal of the International 
AIDS Society, 18(1), p.20240
Hossain A. and Ahmed Z., 2013. Detection and 
identification of Tubercle bacilli by different 
methods from sputum and blood samples of 
hospitalized patients in Bangladesh. American 
Journal of Advances in Medical Science. 1(2) pp 
13-21
Kharsany A.B.M, and Karim Q.A., 2016. HIV 
Infection and AIDS in Sub-Saharan Africa: Current 
Status, Challenges and Opportunities. The Open 
AIDS Journal. 10. pp 34-48. 
 
Khattter S, Sachdeva R, Goyal S, Singh A, Sharma 
B., 2017. Prevalence of Pulmonary Tuberculosis in 
Industrial Population in a Tertiary Care Center in 
North India. Saudi Journal of Medical and 
Pharmaceutical Sciences. 3(6B) Pp 639 -642.

Magalhães, J.L.D.O., Lima, J.F.D.C., Araújo, A.A.D., 
Coutinho, I.O., Leal, N.C. and Almeida, A.M.P.D., 
2018. Microscopic detection of Mycobacterium 
tuberculosis in direct or processed sputum smears. 
Revista da Sociedade Brasileira de Medicina 
Tropical, 51(2), pp.237-239
Mavhu, W., Larke, N., Hatzold, K., Ncube, G., Weiss, 
H.A., Mangenah, C., Chonzi, P., Mugurungi, O., 
Mufuka, J., Samkange, C.A. and Gwinji, G., 2016. 
Safety, acceptability, and feasibility of early infant 
male circumcision conducted by nurse-midwives 
using the AccuCirc device: results of a field study 
in Zimbabwe. Global Health: Science and 
Practice, 4(Supplement 1), pp.S42-S54
Millet, J.P., Moreno, A., Fina, L., Del Baño, L., Orcau, 
A., De Olalla, P.G. and Cayla, J.A., 2013. Factors 
that influence current tuberculosis epidemiology. 
European Spine Journal, 22(4), pp.539-548
Noubiap, J.J., Nansseu, J.R., Nyaga, U.F., Nkeck, 
J.R., Endomba, F.T., Kaze, A.D., Agbor, V.N. and 
Bigna, J.J., 2019. Global prevalence of diabetes in 
active tuberculosis: a systematic review and 
meta-analysis of data from 2• 3 million patients 
with tuberculosis. The Lancet Global Health, 7(4), 
pp.e448-e460

Nugussie D., Mohammed G., and Tefera A., 2017. 
Prevalence of Smear-Positive Tuberculosis among 
Patients Who Visited Saint Paul’s Specialized 
Hospital in Addis Ababa, Ethiopia. BioMed 
Research International 2017. Pp 1-6. 

 Obuku, E.A., Meynell, C., Kiboss-Kyeyune, J., 
Blankley, S., Atuhairwe, C., Nabankema, E., 
Jeffrey, N. and Ndungutse, D., 2012. Socio-demo-
graphic determinants and prevalence of Tubercu-
losis knowledge in three slum populations of 
Uganda. BMC public health, 12(1), p.536.

Oni, T., Berkowitz, N., Kubjane, M., Goliath, R., 
Levitt, N.S. and Wilkinson, R.J., 2017. Trilateral 
overlap of tuberculosis, diabetes and HIV-1 in a 
high-burden African setting: implications for TB 
control. European Respiratory Journal, 50(1), 
p.1700004.

Pawlowski, A., Jansson, M., Sköld, M., Rottenberg, 
M.E. and Källenius, G., 2012. Tuberculosis and HIV 
coinfection. PLoS pathogens, 8(2), p.e1002464.
Peltzer, K., 2018. Longitudinal analysis of HIV risk 
behaviour patterns and their predictors among 
public primary care patients with tuberculosis in 
South Africa. SAHARA-J: Journal of Social Aspects 
of HIV/AIDS, 15(1), pp.16.

Phetlhu, D.R., Bimerew, M., Marie-Modeste, R.R., 
Naidoo, M. and Igumbor, J., 2018. Nurses’ 
Knowledge of Tuberculosis, HIV, and Integrated 
HIV/TB Care Policies in Rural Western Cape, South 
Africa. Journal of the Association of Nurses in AIDS 
Care, 29(6), pp.876-886.

Rhines, A.S., 2013. The role of sex differences in the 
prevalence and transmission of tuberculosis. 
Tuberculosis, 93(1), pp.104-107
Ruru, Y., Matasik, M., Oktavian, A., Senyorita, R., 
Mirino, Y., Tarigan, L.H., van der Werf, M.J., Tiemers-
ma, E. and Alisjahbana, B., 2018. Factors associat-
ed with non-adherence during tuberculosis 
treatment among patients treated with DOTS 
strategy in Jayapura, Papua Province, Indonesia. 
Global health action, 11(1), p.1510592.

SADC., 2011. State of tuberculosis in the SADC 
region. SADC TB Report Directorate of Social & 
Human Development & Special Programs SADC 
Secretariat
Shoukrie, A., Alameen, A., Shaban, D., Alamari, M., 
Aboguttaia, N. and Askar, N., 2018. The Yield of 
Sputum Smear Direct Microscopy Using 
Ziehl-Neelsen Stain in Comparison with Lowenstein 
Jensen Culture on the Diagnosis of Pulmonary 
Tuberculosis in Tripoli-Libya. Mycobact Dis, 8(256), 
pp.2161-1068.

Tornheim, J.A. and Dooley, K.E., 2018. Challenges 
of TB and HIV co-treatment: updates and insights. 
Current Opinion in HIV and AIDS, 13(6), pp.486-491
Venturini, E., Turkova, A., Chiappini, E., Galli, L., de 
Martino, M. and Thorne, C., 2014. Tuberculosis and 
HIV co-infection in children. BMC infectious 
diseases, 14(1), p.S5.

Zheng, Z., Lin, J., Lu, Z., Su, J., Li, J., Tan, G., Zhou, C. 
and Geng, W., 2019. Mortality risk in the population 
of HIV-positive individuals in Southern China: A 
cohort study. PloS one, 14(2), p.e0210856.
. 

The  Leader  In  Luxurious  Pampering

76 842 929
pentastartlouresorts@gmail.com
Plot 1923 Tlokweng

Box 70587 Gaborone Botswana
371 0716

32



Background

Cholesterol is an organic molecule, is biosynthesized 
by all animal cells and is an essential structural    
component of animal cell membranes. It is a major 
component of cell membranes and the human 
body uses it to make; hormones, bile acids and 
vitamins (Harvey et al., 2011). Cholesterol level in the 
body comes from two sources, dietary intake and 
biosynthesis. There are different types of lipoproteins 
found in the body namely chylomicrons, very low 
density lipoproteins (VLDL), high density lipoprotein 
(HDL) and low density lipoprotein (LDL) (Bursill & 
Roach, 2007). LDL transports cholesterol from liver to 
cells and as a result it is often called the bad          
cholesterol because it contributes to fatty build-up in 
arteries and causing them to harden and narrow 
leading to a condition called atherosclerosis (Harris, 
2010).

 In 2018, an estimated 37.9 million people were living 
with human immunodeficiency virus acquired   
immunodeficiency syndrome (HIV/AIDS) worldwide; 
of them 20.6 million were living in East and southern 
Africa. About 2.1 million people were estimated to 
be living with HIV in Ethiopia,2.5 million in Kenya,1.5 in 
Tanzania and 500 000 in Rwanda (Wondimeneh et 
al., 2012).

The introduction of highly active antiretroviral        
therapy (HAART) has led to a marked reduction in 
AIDS related morbidity and mortality. Since its            
introduction patients have started to live longer, 
however co-morbid problems have emerged (WHO, 
2010). Dyslipidemia, insulin resistance, and diabetes 
are some of metabolic complications of long-term  
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use of HAART (Sadr et al., 2005). Lipid abnormalities 
were seen among people living with HIV prior to the 
introduction of HAART treatment (Anastos et al., 
2007). People with untreated HIV often had raised 
LDL cholesterol and declining HDL cholesterol.

RESEARCH AIM

The main aim of the study is to conduct a systematic 
review to explore factors responsible for the high 
cholesterol levels in HIV patients in East Africa.

OBJECTIVE 

i. To collect data from previous studies that has been 
conducted on cholesterol level in patients from East 
Africa with HIV infection.
ii. To identify the factors responsible for cholesterol 
levels among HIV patients from East Africa

METHODOLOGY

 In order to answer the aims and objectives of the 
research topic, secondary data was systematically 
reviewed. The databases used for attaining the  
information included PubMed, Google scholar. The 
utilization of the multiple databases presented the 
opportunity to gain accurate and reliable information 
that signified the primary aspects of the study. Also, 
the research study used the PRISMA tool for screening 
the research resources. 

RESULTS

 Identified studies were uploaded into endnote  
(Thomas Reuters) and duplicates were removed. 4 
reviewers vetted through the study based on the 
topic and abstracts that met the inclusion criteria. 
Studies selected after the first screening were further 
screened through a detailed full text browsing, to 
further exclude studies that had some of the             
exclusion criteria. Out of 75 studies identified, 22 
were excluded due to having abstract only. Out of 
the 53 selected, 48 were further excluded due to 
year of publication. Only 5 were finally used. 

Fig 1.0 | Prisma Flow Chart

DATA   ANALYSIS   AND INTERPRETATION

Figure 2 above shows a graph that indicates all the 5 
articles reported the risk factors that increase the 
cholesterol prevalence. These were HIV infection, 
HAART treatment, lifestyle, age and gender. The 
factors will be discussed briefly below.

HIV INFECTION 

From the results, 5 articles show HIV infection as one 
of the factors increasing the prevalence of            
cholesterol. Researchers revealed that HIV infection 
is one of the factors that put infected individuals 
under the risk of high cholesterol level which later is 
associated with CVD and stroke (WHO, 2010). Also 
thesis review have shown that HIV infection contrib-
ute by 100% to high cholesterol level which is global 
crisis. Findings of the study conducted by   (Adal et 
al., 2018) shows that the mean value of all lipid 
profile was significantly higher among on HIV positive 
individual compared to HIV negative individual. 

HAART

From the results, 5 articles show HAART as one of the 
factors increasing the prevalence of cholesterol. 
Thesis reviews have shown that HAART contribute by 
100% to high cholesterol level which is global crisis. 
(Amberbir et al., 2018) revealed that a the mean 
value of all lipid profile was significantly higher 
among on HAART HIV positive persons on HAART as 
compared to HAART naïve HIV positive persons and 
HIV negative persons. Moderate burden of             
dyslipidemia among Malawian adults on current ART 
regimens. Patients with elevated TC and elevated 
triglyceride/HCL-c ratio had significantly higher 
predicted CVD risk. Also the study by (Riddler et al., 
2003) observed significant increase in total choles-
terol and triglycerides in 110 patients after the treat-
ment with the HAART.

LIFESTYLE

From the results, 5 articles show lifestyle as one of the 
factors increasing the prevalence of cholesterol. 
Thesis reviews have shown that lifestyle contribute by 
40% to high cholesterol level which is global crisis. 
Obesity is a significant CVD risk factor, and excess 
body weight is closely linked to dyslipidemia 

Fig 1.2 KEY RESULTS AND DISCUSSION
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In a study by (WHO, 2006) the relationship of BMI with 
abnormal lipids (when smoking habits and                
education as well as age and race are controlled in 
regression analyses) showed BMI was a risk factor for 
elevated total cholesterol and triglyceride, but was 
not associated with low HDL-C and  high LDL-C. 
Other studies reported higher prevalence ratios for 
high blood cholesterol among overweight men and 
women and obese men and women than among 
normal weight persons (Dorah et al., 2017). Another 
study showed that the prevalence of high blood 
cholesterol and mean levels of cholesterol were 
higher with BMI, low HDL-C increased as levels of BMI 
increased (Adal et al., 2018).Biological variability in 
total cholesterol, HDL-C, LDL-C, and triglyceride, and 
factors such as heredity, diet, and exercise are 
responsible for the variability between BMI and 
serum lipids (Adal et al., 2018).
 
GENDER

From the results, 5 articles show that age and gender 
as one of the factors increasing the prevalence of 
cholesterol. Thesis reviews have shown that gender 
contribute by 40% to high cholesterol level which is 
global crisis. In the study conducted by (WHO, 2010), 
it was found that total cholesterol, LDL-C, and 
triglyceride levels were significantly higher in women 
than in men. It was also found that the prevalence of 
dyslipidemia was higher in women than in men with 
61% and 53% respectively, the prevalence of         
dyslipidemia for women gradually increased and 
surpassed the prevalence for men as patient are on 
HAART for longer time. This finding could be a    
reflection of menopause. Postmenopausal women, 
in addition to their tendency to gain weight, are also 
susceptible to alterations in lipid metabolism. Due to 
estrogenic deprivation, which increases serum levels 
of total cholesterol, lipoproteins, and triglycerides, 
this results in a highly favorable lipid profile to          
atherogenesis in that population (Amberbir et al., 
2018). 

AGE

As shown in the figure 1 above, age is one of the risk 
factor of high cholesterol level. The figure 1 above 
shows that age contributes about 40% to high       
cholesterol level. Aging is associated with a progressive 
decline in numerous physiological processes,      
leading to an increased risk of health complications 
and disease. By delivering oxygenated blood to all 
tissues in the body, the health of the cardiovascular 
system is vital for health of every tissue and longevity 
of the organism as a whole (WHO, 2010). Aging has 
a remarkable effect on the heart and arterial 
system, leading to an increase in CVD including 
atherosclerosis, hypertension, myocardial infarction, 
and stroke. Increasing blood pressure and total   
cholesterol were associated with increased lifetime 
risk for CVD and with shorter median survival in both 
men and women for all patients aged between 40 
to 80 years (Dillon et al., 2013).  
 

CONCLUSION 

Out of the 5 articles, HIV and HAART treatment 
factors were the most common risk factors influencing 
high cholesterol level in East Africa, followed by 
lifestyle, age and gender. 
In conclusion, the raised total cholesterol, LDL-c and 
triglyceride values were significantly and positively 
associated with HIV infection and the use of HAART 
treatment. The mean value of all lipid profile was 
significantly higher among HIV positive patients on 
HAART HIV as compared to HAART naïve HIV positive 
persons and other risk factors such as lifestyle, age 
and gender. Increased age and blood pressure, 
being on HAART, and increased in body mass index 
were the determinant factors of dyslipidemia 
among HIV positive persons. Therefore, further        
longitudinal studies with long term follow-up are 
needed to explore more on the causes of                
dyslipidemia and the pattern of lipid profile changes 
with HAART initiation in HIV positive persons in 
resource
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A SYSTEMATIC REVIEW OF SENSITIVITY PATTERNS OF 
STAPHYLOCOCCUS AUREAS IN SOUTH AMERICA

Abstract|
 
Staphylococcus aureus is a microorganism responsible for causing 
community and hospital-acquired infections. It has high         
morbidity and mortality rates. It has a remarkable capability of 
evolving different mechanisms of resistance to most antimicrobial 
agents and it‘s been evident over the years. The reason for  
resistance is through the expression of the mecA gene which 
codes the penicillin-binding protein (PBP2a). The level of            
resistance correlates to the amount of PBP2a production. 
Antimicrobial resistance of Staphylococcus aureus especially 
methicillin-resistant S. aureus (MRSA) continues to be a problem 
for health workers worldwide becoming a global health         
concern. Few information on the antibiotic sensitivity patterns of 
S. aureus isolates been reported and its prevalence on MRSA 
especially in South America.

Key words| Methicillin resistant staphylococcus aureus,      
Staphylococcus Cassette Chromosome MEC, Antibiogram

Background

Staphylococcus aureus is the most 
common human bacterial pathogen 
worldwide. Staphylococcus aureus, a 
Gram-positive, coagulase-positive pathogen 
belonging to the family Staphylococcaceae, 
is a spherical bacterium of approximately 1 
um in diameter forming grape-like clusters 
(Mash, 2010). S. aureus is a commensal that 
is often present asymptomatically on parts 
of the human body such as skin, skin 
glands, and mucous membranes, including 
noses and guts of healthy individuals 
(Lakhundi,.2018) Staphylococcus aureus 
causes both hospital and community- 
acquired infections. Colonization of   
Staphylococcus aureus is found in the 
anterior naves (Durgadas et al., 2009).

Staphylococci have a remarkable ability to 
rapidly adapt to antibiotic pressure. In 
particular, methicillin-resistant S. aureus 
(MRSA) pose problems, because in           
addition to an intrinsic resistance to virtually 
all β-lactams, (Berger and Rohrer 2002).
 
MRSA is a specific strain of the S. aureus, 
which is resistant to methicillin and all β-lac-
tams. The first MRSA was reported in 1961, 
only shortly after the introduction of the first 
penicillinase-resistant β-lactam into clinical 
use (Jevons 1961). Since then, a number of 
different clones of MRSA have arisen and 
spread throughout the world. Infections 
with these strains are more difficult and 
expensive to treat, leading to significant 
morbidity and mortality and to an increase 
in healthcare burden.

There are some factors that contribute to 
antibiotic resistance that is self-medicating, 
long hospital stay, opportunistic infections 
that weaken the immune system, hygiene 
and living conditions. According to         
Martone WJ, Nichols RL2001, Surgical site 
infection (SSI) complicates 2%–5% of all 
surgeries in the United States, resulting in a 
total of 300,000–500,000 infections each 
year. SSIs are associated with increased 
morbidity rates, mortality rates and costs 
and they are responsible for additional 
annual hospital 
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charges of $1.6 billion in the United States alone. 
Methicillin resistance further complicates therapy for 
S. aureus SSI. The prevalence of MRSA has increased 
radically since it was first described in the 1960s 
(NNIS, 2001). Ever since 1990, several epidemic MRSA 
clones have spread in Latin America. The                  
multidrug-resistant Brazilian clone is widespread,               
especially in Brazil and Argentina, but more recently 
clones with susceptibility to a range of antibiotics 
have been detected in Brazil, whereas in Argentina, 
as in Chile, Colombia and Paraguay, the                  
multidrug-resistant Cordobes/Chilean clone prevails. 
In Mexico, the New York/Japan clone is most 
frequent.
Clinically, infections caused by HA-MRSA strains are 
also associated with higher mortality and morbidity 
and some CA-MRSA strains express additional 
virulence factors that enable them to cause more 
serious diseases (CDC 2002).
 According to the CDC 2002 report, hospital             
environments play an important role in nosocomial 
infection in that healthcare environments contain a 
diverse population of microorganisms. Transfer of 
microorganisms from environment surfaces to hosts 
can occur indirectly, for example, by hand contact 
with other surfaces caused by lack of sterilisation or 
disinfection. In the United States it has been estimated 
that over 2 million people suffer infection by some 
multidrug-resistant organism (MDRO) each year and 
about 23000 die as a direct result of these infections 
(Kardos, N., 2017 ). 

Diagnostic method to confirm virulence and 
resistance
 
Antibiograms are used for detecting antimicrobial 
resistance and monitoring. They help guide the 
clinician and pharmacist in selecting the best empiric 
antimicrobial treatment in the event of pending 
microbiology culture and susceptibility results, 
(Pakyz, 2007). Antibiograms are generated by the 
laboratory using aggregate data from a hospital or 
healthcare system; data are summarized periodically 
and presented showing percentages of organisms 
tested that are susceptible to a particular antimicrobial 
drug. Only results for antimicrobial drugs that are 
routinely tested and clinically useful should be 
presented to clinicians. 

MRSA detection is done with Kirby-Bauer Oxacillin 
disc diffusion test, 6 μg/ml, in Mannitol-salt agar, 
Oxacillin MIC or with Müller Hinton agar and inoculum 
at 0.5 McFarland 2008, Journal of medical microbiology. 
The reason resistance occurs is through the expression 
of the mecA gene. The modified Kirby-Bauer disc 
diffusion technique is being used to determine the 
susceptibility of the isolates to antibiotics eg, Cefoxitin, 
Ampicillin, ciprofloxacin, ceftriaxone, Gentamicin, 
Amoxicillin-Clavulanic Acid, Vancomycin, Pefloxacin, 
Erythromycin, Clindamycin and Nalidixic Acid.

SOUTH AMERICAN COUNTRIES ON MRSA

Latin America is no exception to the prominent nosocomial 

bacterial pathogen (MRSA) associated with significant 
increase in morbidity and mortality (Bereket,. 2012).
From the years 1966–August 2008 published articles 
relating to the clonal evolution of MRSA in Latin 
America were determined, MRSA clones. The     
countries were Argentina, Bolivia, Brazil, Chile, 
Colombia,Costa Rica, Cuba, Dominican Republic, 
Ecuador, Guatemala, Honduras, Mexico, Nicaragua, 
Panama, Paraguay, Peru, Uruguay, and Venezuela). 
Several epidemic MRSA clones have spread in Latin 
America especially in Brazil and Argentina, but more 
recently clones with susceptibility to a range of 
antibiotics have been detected in Brazil,( Eduardo 
Rodríguez-Noriega et al.,2009) whereas in Argentina, 
Chile, Colombia and Paraguay, the multidrug-resistant 
Cordobes/Chilean clone prevails. In Mexico, the 
New York/Japan clone is most frequent. Data were 
not available from every country and, despite the 
increasing prevalence of community MRSA infections. 

BRAZIL 

Most hospital-acquired infections caused by MRSA 
(HA-MRSA) are associated with a relatively small 
number of epidemic clones spread over different 
continents, including Brazilian epidemic/Hungarian, 
Iberic, New York/Japanese and paediatric SCC 
mec clones (Ribeiro, 2005).CA-MRSA infections are 
currently emerging in Brazil, posing a challenge in 
terms of diagnosis and initiation of effective therapy 
in order to reduce morbidity and mortality (Rozen-
baum, 2009). Successful management of bacterae-
mia and other invasive infections by CA-MRSA will 
depend on the timely recognition of this microor-
ganism as a cause of severe infections. Hence, the 
source of S. aureus bacteraemia and the metastatic 
complications need to be identified in order to 
ensure the best treatment. The duration of antimicro-
bial therapy will depend on the extent of infection 
(Rozenbaum, 2009).

The duration of antimicrobial therapy depends on 
the extent of infection. Long-term antibiotic therapy 
is sometimes necessary to guarantee successful 
treatment. Treatment failure and complications from 
haematogenous osteomyelitis have been repeat-
edly linked to a short duration of antimicrobial thera-
py (Rozenbaum, 2009). According to a research by 
Rozenbaum, 2009, Clindamycin should not be used 
for empirical treatment in communities with high 
rates of inducible clindamycin resistance, since 
treatment failures may occur. Thus, in case of eryth-
romycin resistance, the D test for screening inducible 
resistance to clindamycin should be performed 
before prescribing clindamycin. 
It was recently reported that clindamycin markedly 
suppressed the production of PVL, haemolysins, and 
toxic shock syndrome toxin 1(Rozenbaum, 
2009).Agents with activity against CA-MRSA avail-
able for parenteral therapy include vancomycin, 
teicoplanin, linezolid, daptomycin, tigecycline, and 
trimethoprim-sulfamethoxazole. 

38



TLHOIWE & TLHOIWE 

B L E S S I N G   G O D   &   M A N K I N D 

FOUNDATION

PROVIDING A HELPING HAND FOR 
HUMAN NEEDS WHENEVER AND 

WHEREVER IT CAN. 



However, no controlled trials comparing the efficacy 
of parenteral drugs in the treatment of serious 
CA-MRSA infections are available. Rozenbaum, 2009 
suggested that suspected life-threatening CA-MRSA 
infections deserve prompt initiation of empirical 
effective combination therapy against both MRSA 
and MSSA, until identification and susceptibility 
testing are completed. 

COLOMBIA 

In Latin America, community-associated MRSA 
(CA-MRSA) have only been described in the southern 
area of the continent (Uruguay and Brazil).A study 
was done involving two patients. Tissue culture from 
secretions showed gram-positive cocci in clusters on 
the gram stain, and subsequent cultures yielded 
MRSA. Species identification and presence of the 
mecA gene were confirmed by Polymerase Chain 
Reaction (Alvarez, 2006). Minimum Inhibitory        
Concentrations were determined by using the agar 
diffusion test, according to Clinical and Laboratory 
Standards Institute recommendation. Both organisms 
were susceptible to vancomycin, teicoplanin,    
chloramphenicol, linezolid, ciprofloxacin, gentamicin, 
and rifampin. The isolate from the patient were    
resistant to erythromycin and susceptible to            
clindamycin, exhibited the M phenotype on the 
double-disk diffusion assay (D test), and harboured 
the msrAgene, encoding an efflux pump (23 Alvarez, 
2006). In contrast, the first isolate was susceptible to 
both erythromycin and clindamycin and resistant to 
tetracycline (MIC >64 μg/mL). Because infections 
caused by CA-MRSA are associated with the        
presence of the lukF gene encoding the Panton-Val-
entine leukocidin toxin and the staphylococcal 
chromosome cassette mec (SCCmec type IV, which 
were evaluated by PCR ( Alvarez, 2006) .The molecular 
epidemiology of healthcare related MRSA in Colombia 
has changed during the years but no reports of 
CA-MRSA had emerged. No risk factors associated 
with healthcare-associated MRSA were found in 
either of these patients, and the patients were not 
epidemiologically related (Alvarez, 2006).

URUGUAY 

In Uruguay, MRSA strains are among the most prevalent 
nosocomial pathogens. Most MRSA strains isolated 
have been community associated cases ( Ma X.X et 
al.,2005). CA-MRSA strains have been reported to 
differ in many characteristics such as susceptibility to 
antimicrobial drugs, types of staphylococcal 
cassette chromosome (SCC) mec element, and 
repertoires of exotoxin gene. In late 2001, a case was 
studied. An MRSA strain susceptible to other drugs 
was isolated. After that, paediatric infections 
associated with similar strains were observed (Ma 
X.X et al.,2005). Sporadic cases were followed by an 
epidemic increase of infections in the community, 
hospitals and jails. Non–multidrug-resistant MRSA 
infections were identified and a total of 125 S. aureus 
strains were resistant to oxacillin alone or to          
erythromycin from outpatients and inpatients(MaX.X et  

al.,2005).Susceptibilities to 8 antimicrobial drugs 
(oxacillin, vancomycin, gentamicin, rifampin,            
ciprofloxacin, erythromycin, clindamycin, and 
trimethoprim-sulfamethoxazole) were tested by the 
Kirby Bauer disk diffusion test , Production of PBP2´ 
and protein A were verified by MRSA Screen latex 
PBP2 and latex slide agglutination kits 24 respectively 
showed heterogeneity in the degree of resistance to 
oxacillin, since double halos or haze zones were 
observed around the disk containing 1 μg of oxacillin 
( Ma X.X et al.,2005).

RESEARCH AIM

The aim of this research was to conduct a systematic 
review of sensitivity patterns of staphylococcus 
aureus in South America. 

OBJECTIVE
 
To carry out a systematic review of sensitivity 
patterns of S aureus to antibiotics in order to explore 
factors responsible for prevalence of staphylococcus 
infection. 

Specific Objectives

1. To evaluate already existing antibiotics that S. 
aureus is susceptible and resistant to 
2. To identify the factors that influences the                 
resistance of S aureus sensitivity. 
3. To assess the factors that influences the resistance 
of S aureus sensitivity 

METHODOLOGY

 In order to answer the aims and objectives of the 
research topic, secondary data was systematically 
reviewed. The databases used for attaining the  
information included PubMed, Google scholar. The 
utilization of the multiple databases presented the 
opportunity to gain accurate and reliable information 
that signified the primary aspects of the study. Also, 
the research study used the PRISMA tool for screening 
the research resources. 

RESULTS

 Identified studies were uploaded into endnote  
(Thomas Reuters) and duplicates were removed. 5 
reviewers vetted through the study based on the 
topic and abstracts that met the inclusion criteria. 
Studies selected after the first screening were further 
screened through a detailed full text browsing, to 
further exclude studies that had some of the exclusion 
criteria. Out of 65 studies identified, 5 were excluded 
due to year of publication. Out of the 60 selected, 55 
were further excluded due to unsatisfactory results 
and conclusion. Only 5 were finally used.

Fig 1.0 | Prisma Flow Chart 
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Fig 1.2| KEY RESULTS AND DISCUSSION             

DATA ANALYSIS AND INTERPRETATION

Self-medicating 

According to the 5 articles reviewed, self-medicating 
was the most common factor discussed. Self-       
medication with antibiotics constitute a major form 
of irrational use of medicine and can cause             
significant adverse effects such as resistance to 
microorganisms, treatment failures, drug toxicity, 
increase in treatment cost, prolonged hospitalization 
periods and increase in morbidity . In majority of 
economically deprived countries, nearly 60-80% of 
health related problems are treated through 
self-medicated as lower cost alternative. Self-medication 
particularly with antimicrobials is a phenomenon of 
increasing global relevance. The utilization of          
antibiotics without prescription is motivated by a 
complex set of factors, worth mentioning are 
unchecked sales, economic and time constrains, 
influence of family and friends, consumer attitudes 
and expectations and media campaigns. Now in 
many developing countries, antibiotics are easily 
accessible to everyone without a prescription, a 
phenomenon that is going to take a lot of efforts to 
control. 

Long hospital stays 

According to 4 articles out of 5, long hospital stay 
was mentioned to be the most appearing factor. 
The main reasons for keeping patients in the hospital 
despite absence of need for continued active  
treatment were unsuitability of the patient's home, 
reluctance of the family to accept the patient, and 
lack of other facilities and services such as institutions 
for long-term care of the sick, homelike institutions for 
those who need shelter and aid, and organized 
programs of home care.

Decrease immune system 

According to 3 articles out of 5, decrease in immune 
system seemed to be the most stressed factor of 
interest. Opportunistic are infections that occur more 
often or are more severe in people with weakened 
immune systems than in people with healthy 
immune systems. People with weakened immune 
systems include people living with HIV. Due to   
weakened immune systems, pathogens develop 
resistance to antibiotics easily because there are no 
mechanisms of defense against diseases.

Living conditions 

From the 5 articles reviewed, 2 emphasized most on 
living conditions as a factor that influence resistance 
to antimicrobials. Antibacterial agents have several 
routes of entry into the environment, such as sewage 
from the community or hospitals through manure 
and water bodies. The accumulation of antibacterial 
agents further selects resistant microorganisms, 
turning the environment into a gigantic reservoir for 
antibiotic resistance genes that feeds on the        
constant and increasing environmental pollution. 
Wastewater treatment plants have become hot 
spot for horizontal gene transfer and the coselection 
of genetic determinants providing resistance to 
antibiotics, pollutants, heavy metals, biocides,        
disinfectants, or detergents. The current legislation 
on water quality mainly focuses on the presence of 
indicator microorganisms but does not address the 
antibiotic concentrations of sewages and treatment 
plants. Strategies to mitigate the risks of environmental 
exposure should be aimed at improving industrial 
systems for sanitation and decontamination of 
hospital sewage water. Some studies suggest that 
living conditions are consistently associated with 
antibiotic resistance, after adjusting other significant 
predictors within a multivariable analysis. The living 
environment is composed of indoor living conditions 
(e.g. thermal com-fort) and outdoor conditions (e.g. 
air quality).For example, adverse health status may 
increase antibiotic use or healthcare utilization, and 
so increase the selection and transmission of            
antibiotic-resistant bacteria. 

Hygiene
 
Hygiene was also mentioned in 2 articles out of 5.Like it 
had been discussed before that S.aureus is a human 
commensal,It is found in almost all the parts of the body. 
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Multiplication of the organism to other parts of the body could cause disease. Optimum hygiene must be 
practiced at all times to avoid contracting infections and diseases. Prepare food hygienically, following the 
five keys to safer food (keep clean, separate raw and cooked, cook thoroughly, keep food at safe tempera-
tures, use safe water and raw materials) and choose foods that have been produced without the use of 
antibiotics for growth promotion or disease prevention in healthy animals.

CONCLUSION

Pharmacists should play a critical role in assisting people to make informed self-care choices because they 
are advisers to the public on everyday healthcare and are a key figure in the supply and delivery of medi-
cines to the consumer. Hence the role of community pharmacists in self–medication needs to be encour-
aged and be promoted.

PUBLIC AWARENESS 

Much work is needed on education of the consumer and the prescriber. To try to affect each of these 
factors can be overwhelming. Jumping from one course of action to another merely magnifies the over-
whelming nature of the problem and its solution. But, by focusing on one action at a time, individuals and 
groups can move towards reversing the resistance phenomenon and ultimately succeed in the full control 
of resistance.

MEDICAL SURVEILLANCE 

There‘s a need for firm control measures in antibiotics usage to prevent the dissemination of this multi resis-
tant pathogen among individuals, work colleagues, family members, and consumers. Because many 
people have compromised immune systems, extra efforts are needed to prevent contamination with S. 
aureus strains. Curbing the inappropriate use of antimicrobial drugs is one of the best ways to prevent antibi-
otic resistance. 
Medical surveillance of antibiotics on a continuous basis also is needed. The introduction of periodic in-ser-
vice programs for antibiotic usage covering health education and food safety, hygiene even keeping the 
environment clean could raise the awareness of the personnel involved in the entire service sector. High rate 
of MRSA to currently recommended empiric antibiotics for soft skin tissue infections dictates the need for 
revising national guidelines and on-going prospective surveillance of Soft and Skin Tissue Infections in this 
setting.   
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Abstract|
 
Prevalence and incidence rate of sexually transmitted 
infections (STIs) remains unacceptably high, as they 
cause high global morbidity and mortality. As result, 
Africa is estimated to have high prevalence rate of 
STIs due, to poor health systems, lack of education, 
gender inequality and poverty caused by large 
external debts of states or developing countries. The 
major cause of high prevalence rate of STIs, is associated 
with risky behaviour, sex workers, Men Who Have Sex 
with Men, practising unprotected sex and intravenous 
drug pushers. The World Health Organisation (WHO) 
has categorized sexually transmitted pathogens into 
two, namely, bacterial and viral STIs. If left untreated, 
STIs may result into serious complications. Sexually 
transmitted pathogens have now developed         
antimicrobial resistance and have forced the 
African Union to provide more money in order to 
develop new drugs. 

Key words| Sexually Transmitted Infections

Background

Sexually Transmitted Diseases (STDs) are a variety of 
clinical syndromes and infections transmitted 
predominantly by various pathogens and can be 
acquired or transmitted through sexual activity 
(Samarawickrema et al., 2014). Despite minor fluctuations,

the incidence remains unacceptably high and 
cause global morbidity and mortality resulting in 
decline of quality of life in terms of social, religious 
and economic levels. (Meheus 2010). High             
prevalence rate of STIs is influenced by several 
factors such as, risky behaviour, sex workers, men 
who have sex with men and intravenous drug     
pushers (Sonnenberg et al., 2013). Viral STIs including 
HIV, Human Papillomavirus (HPV), Herpes genitalis 
and Genital warts are incurable and deadly while 
some bacterial STIs like Chlamydia, Gonorrhoea, 
Syphilis and Chanchroid, are curable. Candidiasis 
and Trichomoniasis are curable too if detected and 
treated. STIs increase the risk of Human Immunodeficiency 
Virus (HIV) infection and transmission (Kim et al., 
2015).
Some Chlamydia trachomatis and Neisseria  gonorrhoea, 
are common causes of asymptomatic infections that 
negatively affect the economy of different regions of the 
world, although they are harmful and curable through the 
provision of antibiotics (CDC, 2014). When the infection is 
left untreated, complications can result into, infertility, 
epididymitis and urethral stricture in men while in women 
the infection can cause pelvic inflammatory disease, 
salpingitis and infertility. In pregnant women complications 
include premature delivery, neonatal morbidity, congenital 
infections and perinatal infections (Herbst de Cortina et 
al., 2016). 
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Since there is a global rise of Sexually Transmitted 
Diseases among individuals of different age groups, 
this may indicate that Africa is not an exception. 
According to AVERT, 2018, poor health systems, lack 
of education, gender inequality and poverty caused 
by large external debts of states or developing    
countries resulted in the increase of STIs cases.    
Diagnostic technology in developing countries, has 
caused an improvement towards health management 
as they have moved from traditional system to 
molecular diagnostics which is more accurate and 
produce reliable results (Workowski et al., 2011). 
Although STIs are treated with a standardized drug 
regimen following a syndromic approach, this has 
resulted into drug resistance in some cases             
(Trollope-Kumar and Guyatt 2006).

 In 2016 CDC carried out a study in the United States 
of America which showed a total of 1,598,354 cases 
of Chlamydia trachomatis with 9.2% of these cases 
being individuals between 15–19 years and 8.0% 
aged between 20–24 years. Gonorrhoea was reported 
to have increased from 4.7% in 2015 to 17.5 in 2016 
while in males it was 22.2% and females 13.8%. From 
2012 to 2016, Syphilis rates increased in men by 14.7% 
and 35.7% in women (Cdc.gov, 2018). By the year 
2008, African region recorded 9% for Chlamydia, 
22.8% for Gonorrhoea and 3.8 for syphilis while 
Europe region recorded 44.0% for Chlamydia, 7.3% 
for Gonorrhoea and 0.4% for syphilis (Toskin 2014). 
From this statistical analysis it shows that Europe and 
USA has high exposure towards STIs rather than 
Africa with a deficient data.  

Sexually Transmitted Infections has set a high global 
concern, which has a negative impact on health 
and socio-economic aspects of the affected population 
groups despite new diagnostic methods, intervention 
methods and prevention strategies being put in 
place. In 2019, the world prevalence rate of STIs was 
376 million compared to 357.4 million recorded in 
2012 (WHO, 2019). Among these statistics, the 
African region recorded 115 million compared to 
Europe with 19.5 million, 14 million for North America 
and Asia with 158 million. (WHO, 2019). 

The need to identify factors that fuel the spread of 
STIs to the levels, is indicated. These factors may not 
be exclusive to some continents. In addition, some 
African countries do not test all STIs thus lead to mor-
bidity toward its population. This leads to the African 
health sectors to fail to provide treatment equitably 
due to               concentration in mostly affected areas 
only. (Wi.T et al., 2017). There is currently limited infor-
mation and ignorance of risk factors associated with 
STIs at     population level in Africa. 

RESEARCH AIM

The aim of this research was to conduct a systematic 
review of factors influencing the prevalence of 
Sexual Transmitted Infections in Africa. 

OBJECTIVE 

1. To identify factors that influence the spread of STIs. 
2. To evaluate the factors that influence the spread 
of STIs.

METHODOLOGY

The systematic review was adopted to conduct this 
study, with accordance to PRISMA guidelines used 
to select published articles on STIs. The study          
elaborated the factors influencing prevalence of 
Sexually Transmitted Infection. The selected study 
design was a remarkable tool which was used to 
accomplish the purpose of the study based on the 
study objectives, data analysis and results.                
Furthermore, this study design indicates how data 
was collected and analysed without jeopardizing 
the integrity of results. The academically credible 
search engines used to find relevant information 
about the topic were Google scholar, EMBASE, 
SCOPUS, ELSEVIER, NCBI, SCI-HUB and PUBMED data-
bases.

Fig 1.0 | Prisma Flow Chart 

The source above is adopted from Check, J and 
Schutt, R.K, (2011).

RESULTS

Articles were selected using the duplicate method 
and random selection of articles in order to separate 
relevant articles from non-relevant ones. The PRISMA 
flow chart was used to show the patterns in which 
the researcher selected relevant information based 
on the published study, to be used in this study. Data 
from each article was extracted using a pre-defined 
set of variables; study characteristics, type of          
participants, influential factors, study population size, 
geographical region and the period of the study 
conduction. Moreover, data abstraction was       
conducted with no consideration of researcher 
qualifications or expertise.
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Out of 1119 studies identified, 1069 were excluded 
due to having abstracts only, poor quality and 
language, and   year of publication. 15 were select-
ed as eligible articles and 35 were further excluded 
due to inconclusive results and poor methodology. 
Only 5 were finally used. 

Fig 1.2 Factors influencing the spread of STIs in Africa

  
 

exist between countries are laws relating to              
homosexuality and how they are applied and           
interpreted influence the spread of STIs in this minority 
group. Societal attitudes towards same-sex relationships 
has varied over time and place. The cultural aspects 
are influenced by religious laws which had                 
established sodomy as a transgression against divine 
law and seen as crime against the nature. The     
condemnation of anal sex between males, predates 
Christian’s belief. The Majority of Africans are       
Christians and Muslims and both religious groupings 
prohibit same-sex practise and Muslims recommend 
death penalty to homosexuals (Ross et al., 2014). 
However, the study have shown that MSM correlates 
with other risk behaviour such as multiple partners, 
unprotected sex, practising sexual activities under 
the influence of alcohol and drug misuse resulting in 
high prevalence of STIs. There is a need to develop 
STIs and HIV prevention, care and treatment 
programs that are appropriate for this population 
and provision of education for MSM on different 
types of interventions methods.

Use of one Method of Contraceptive, Multiple Sex 
Partners and Unprotected Sex 

Tahir, et al., (2017) has revealed that 35.4% of         
participants had multiple sex partners, 51%                
occasionally using condom and 73.9 % of women 
use at least one contraception method, which is not 
proven to be 100% effective. Four studies from this 
thesis agree with other authors that unprotected sex, 
multiple sex partner and use of one prevention 
method have high risk of spreading STIs and HIV 
among Africans without considering other prevention 
methods. Although cultural and religious aspects 
have influenced Africans to believe in reproduction 
as source of power in the family and hindering it, is 
killing one`s new life and is against God’s wish. 
(Filemban et al., 2015). Furthermore, women use 
condoms less consistently than men, this increases 
their vulnerability to STI including HIV and unintended 
pregnancies (Musyoki et al., 2014). Most of times, 
condoms failure is considered to be behavioural 
rather than mechanical (breakage or slippage) 
because of lack of knowledge on how to use them 
properly. The Majority of African countries practise 
polygamy and this has been adopted from a cultural 
values and religious beliefs, especially among      
Muslims.

Alcohol, Drug Pushers and Female Sex Workers (FSW)
 
Alcohol and drug use in the context of commercial 
sex is prevalent and potentially harmful among FSWs 
and their clients (Kim et al., 2015). Uganda conducted 
a survey in 2008 and 2009 regarding consumption of 
alcohol every day recorded at 17.9% and 43.8% 
once a week whereas 47.2% reported alcohol use 
before sex and 29.5% exchanged sex for money (Kim 
et al., 2015). Hence alcohol and drug use is positively 
associated with adverse physical health, illicit drug 
use, mental health problems, unprotected sex and 
victimization of sexual violence in high-income 
countries (Keshinro et al., 2016). All these increase  

RESULTS ANALYSIS AND INTERPRETATION
 
Men Who Have Sex with Men (MSM) 

The expression of Men Who Have Sex with Men is an 
umbrella term that encompasses different realities 
all over the world and in Africa where a diversity of 
same-sex expressions and sexual networks has flourished, 
despite stigmatisation and repression of homosexuality 
(Keshinro et al., 2016). ‘Gay’ or ‘homosexuality’, 
these terms are relatively modern inventions. They 
did not exist in the middle ages. Instead, medieval 
writers used the term ‘sodomy’ to cover a multitude 
of what was considered to be a ‘sins’ (Pramanick 
2014).

However, bisexuality remains relatively common 
alongside concurrent relationships with girlfriends or 
wives as it is unclear whether they maintain relationships 
with women to uphold social relationships or 
because these men identify as heterosexual or bisexual 
(Rebe et al., 2015). Hence from this study, four 
authors agreed that MSM is one of the rising factors 
that is ignored and discriminated by government 
laws, cultural aspects and religious believes while it is 
still practised. To conduct this kind of study regarding 
the subject is difficult because Africa has cultural 
and religious believers who does not accommodate 
such views. According to Müller et al., (2016) African 
countries share a social environment generally 
bound by cultural norms that are hostile toward 
sexual  minorities.  Although  significant  differences     
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the spread of STIs including HIV. In addition, commercial 
sex work has a negative impact on the lives of 
women as they are exposed to STIs and HIV                
infection. Women engage in commercial sex work 
because of lack of employment  and the need to 
lead a modern life style and for pleasure.                   
Furthermore, these changes force them to use    
alcohol and illicit drugs to cope with the numerous 
and constant stress, to disinhibit or form an ‘excuse’ 
for sex work while male clients use alcohol as an 
enhancer for sexual performance. 50 to 60%        
commercial sex workers are at a high-risk of being 
exposed to STIs whereas condom usage is low 
among this population (Otieno et al., 2014). 

Majority of women (82.2 %) use sex work as their main 
source of income and almost two-thirds (62.6 %) use 
a condom consistently with their paying clients and 
38.6 % consistently use a condom with their non-paying 
partner. Less than 20 % reported never consuming 
alcohol however, 33.4 % reported consuming           
alcohol 4 or more times per week (Musyoki et al., 
2014). Screening and intervening for alcohol misuse 
must be conducted in multiple settings such as 
clinics, emergency room, social service agency and 
community programs.

Early Engagement in Sexual Activates, Married and 
Unmarried 

Nowadays, developed countries in Africa has high 
prevalence rate of sexually transmitted infections 
due to early engagement of adolescences on 
sexual activities (Abdul et al., 2018). Two studies have 
shown that early sexual activity is one of the risk 
factors. Kenya conducted a study enrolling student’s 
aged 15- 24 year. The purpose off the study was to 
promote condom use as an essential effort to slow 
the spread of HIV and STIs. 66.2% of the participants 
had experienced sexual intercourse whereas 72.8 % 
used condoms. 62.3% of students had multiple     
partners of the same gender while others practised 
sex under the influence of toxic substances without 
the use of condom and few participated in sex for 
money (Kithuka et al., 2011). 

Arguments have been raised between two factors 
which are inconclusive, as two studies have 
revealed that unmarried couples tend to have     
multiple sex partners and practise commercial sex, 
this results in the spread of STIs including HIV. From 
other sources, the recommended title ‘married 
couple’ shown to have no or low prevalence of 
sexually transmitted infections because cultural and 
religious aspects guide the two parties not indulge in 
unfaithful activities. However, the findings of this 
study, have shown that the spread of STIs  by married 
couples is caused by loss of sexual interest between 
one another and cheating as ‘sugar daddy or 
mummy’ to the youth.

Lack of Knowledge, Inadequate Laboratory Testing 
and Blood Transfusion 

Some African countries are affected by civil wars  

and non-curable infections such as Ebola, these force 
affected countries to focus on the major problem rather 
than curable infections. Hence there is lack of updated 
information regarding risk factors associated with the 
spread of STIs and were more prevalent among the less 
or non-educated people (Musyoki et al., 2014). The 
economy and the health sector of developing countries 
have failed to provide better laboratory tests which has 
resulted into high prevalence rates and loss of laboratory 
service users. Currently blood units are tested for Sexually 
Transmitted Infections (TTIs) which include HIV, to 
prevent the spread. According to Filemban et al., 
(2016), Studies have revealed that blood transfusion is a 
risk factor as there were inadequate laboratory tests 
and testing services in poor or developing countries of 
Africa.

CONCLUSION 

Findings of this study indicates a high STI burden 
influenced by Men Who Have Sex with Men (MSM), 
Female Sex Workers (FSW), multiple sex partners,    
unprotected sex, use of one method of contraceptive, 
alcohol consumption, drug pushers, early engagement 
in sexual activates, married, unmarried, lack of knowledge, 
inadequate laboratory testing, Blood Transfusion and 
they negatively affected the African economy. Leading 
pathogens identified from the study are HPV, Syphilis, 
Gonorrhoea, Chlamydia, Trichomonias, HSV and HIV. 
African countries should provide free access to 
condoms in hospitals, public and school areas,              
Implement laws that are gender equal to appreciate 
homosexuality and provision of education in public 
areas.
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Background

World Health Organisation (WHO) defined palliative 
care as the approach which enhances the quality 
of life of the patients who are encountered with 
life-threatening diseases through the management 
and relief from the suffering through early intervention, 
impeccable evaluation, and treatment of pain and 
other associated issues [1]. Patients in palliative care 
experience a greater level of functional incapability 
and disability as a result of disease progression, 
direct local and systematic impacts, and                   
deconditioning pain. Impairment in physical        
functioning is a predominant contributor to a significant 
decline in the quality of life of such patients. Palliative 
care patients expressed a high desire to stay       
physically active during the course of the disease 
while sustaining and retaining physical                           
independence [2]. Thus, the notion of rehabilitation 
in palliative care Spatients is to promote adequate 
treatment provided with the objective to eradicate 
disability through optimising the functional status, 
independence, autonomy, and standard of living.

The World Confederation for the Physical Therapy 
has defined physical therapy or physiotherapy as 
the provision of services to the people for the          
development, maintaining, and restoring the      
maximum mobility as well as functional capability 
throughout the entire life-span [3]. Physiotherapy, in 
particular, encompasses the services in situations 
where the function and the movement are       
threatened by the ageing process or due to any 
injury/disease [4]. Physiotherapists form an integral 
component of the multidisciplinary team (MDT) in 
the palliative care by focusing on the processes and 
procedures for enhancing the function and quality 
of life through multivariate care dimensions [5]. Of 
these care dimensions, the physical dimension in the 
palliative care treatment and management is linked 
to symptom control, improving the flexibility, mobility, 
endurance, deformity, gait, balance, co-ordination, 
deformity, energy expenditure, and exercise             
tolerance along with maintaining adequate breath-
ing. The functional dimensions, on the other hand, 
are related to improving the daily activities and 
functions that include the sensorimotor performance 
[6]. Physiotherapists aim to improve the successful 
performance of the complicated physical function-
al activities such as housekeeping and maintaining 
personal hygiene which requires the involvement of 
the affective and cognitive abilities. 

Abstract

The aim of this research is to conduct a systematic 
review analysing the role of the physiotherapy    
interventions in palliative care. PRISMA as a critical 
appraisal tool was utilised for the selection of the 
research articles. The inclusion criteria were based 
on the year of publication, ease of availability, 
language, geographical location, and study type. 
To ensure the credibility, databases such as Elsevier, 
Proquest, and EBSCO Host were used to filter the 
grey content. Data published in the past ten years 
(2009-onwards) was only included to ensure the 
selection of the most recent interventions used by 
the physiotherapists. A total of 11 articles were 
selected which determined that physiotherapy    
interventions involving breathing exercises, aerobic 
exercises, manual therapies, and educational 
awareness were critical to promoting the functional 
capability and empower the patients. 
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The integration of physiotherapists into the palliative 
care plan is a relatively new concept despite the 
fact that the physiotherapy interventions in palliative 
management were identified during the early 1960s 
[1]. The primary objective of including a rehabilitation 
approach while treating the palliative care patients 
is through goal setting to enhance the functional 
ability while subsequently reducing the disease    
consequences as long as possible [7]. The ultimate 
goal of the physiotherapist is to promote independence 
as much as possible to ensure the accomplishment 
of important activities to ease the end-stage life of 
the people. However, in cases where improving the 
functional ability is not possible, physiotherapy    
intervention is to promote the patient as well as the 
ability of the carer to cope with the deteriorating 
condition of the patient through awareness and 
education to improve the quality of life [8].         
Therefore, the overall aim of the physiotherapist is to 
facilitate the patient to reach the best possible  
quality of living for the remaining patient’s life.

Methodology 

Research Design 

The research design for this study has been based on 
the systematic review of the literature to determine 
the interventions of physiotherapists in palliative 
care. Through a systematic review, the selection of 
the appropriate data sources enabled the researcher 
in collecting pertinent, credible, and reliable             
information through the use of databases for the 
selection of peer-reviewed journal articles [9]. 
Provided the nature and phenomenon of the 
research topic, systematic qualitative review of 
literature is optimal as it enables in determining the 
interventions of physiotherapists from previous 
authenticated researches without the involvement 
of any statistical testing as no variables are involved 
in this research.

Search Strategy 

The search strategy for the attainment of the most 
desirable information comprised on the use of the 
keywords “Physiotherapy”, “Physiotherapist”     
“Physiotherapy interventions”, and “Palliative care” 
alone as well as in combination with the utilisation of 
the Boolean Operators “AND” and “OR”. The       
Boolean Operators were incorporated into the 
search strategy of the most reliable, authenticated, 
and prominent databases in the field of health 
sciences which included Elsevier, ProQuest and 
EBSCO Host. Here, it is important to signify that the 
entire research was constituted using the widely 
used and openly accessed databases to ensure the 
reproducibility and credibility of the literature. 

Data Extraction

The criterion for the extraction of data was based on 
the inclusion versus the exclusion criteria. The              
inclusion criteria facilitate in setting the boundaries and  
 

restrictions for collecting the most viable,                    
authenticated, and reliable information [10].           
Different approaches for the inclusion criteria which 
had been specified for this research included the 
language, publication year, study type, geographical 
aspects, design of the research, and the interest 
exposure. In the regard, through the use of the   
inclusion criteria, the researches which had been 
published in the English language only were opted 
while literature in a language other than English was 
excluded. In a similar manner, the research studies 
which had been published in the last ten years were 
selected for this study to ensure the inclusion of the 
most updated and relevant context. Thus, literature 
published before 2009 was excluded from the   
selection. 

Selection of the Study

The selection of the study in the systematic 
approach is regarded as the critical appraisal which 
ensures the value and trustworthiness of the study. 
Critical appraisal is commonly regarded as the   
implications of the values and rules that predominantly 
assist in the evaluation of the resulting viability, 
method, and procedures while adhering to the 
ethics. Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) are used for 
the assessment of the critical appraisal tool for  
determining the validity and reliability of the data 
collection [11]. PRISMA promotes in easy filtration of 
the research articles to comply with the standards of 
the quality. Thestep-by-step assessment of the 
PRISMA to determine the physiotherapy intervention 
in palliative care is illustrated in the following figure 
below 
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restrictions for collecting the most viable,                    
authenticated, and reliable information [10].           
Different approaches for the inclusion criteria which 
had been specified for this research included the 
language, publication year, study type, geographical 
aspects, design of the research, and the interest 
exposure. In the regard, through the use of the   
inclusion criteria, the researches which had been 
published in the English language only were opted 
while literature in a language other than English was 
excluded. In a similar manner, the research studies 
which had been published in the last ten years were 
selected for this study to ensure the inclusion of the 
most updated and relevant context. Thus, literature 
published before 2009 was excluded from the   
selection. 

Selection of the Study

The selection of the study in the systematic 
approach is regarded as the critical appraisal which 
ensures the value and trustworthiness of the study. 
Critical appraisal is commonly regarded as the   
implications of the values and rules that predominantly 
assist in the evaluation of the resulting viability, 
method, and procedures while adhering to the 
ethics. Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) are used for 
the assessment of the critical appraisal tool for  
determining the validity and reliability of the data 
collection [11]. PRISMA promotes in easy filtration of 
the research articles to comply with the standards of 
the quality. Thestep-by-step assessment of the 
PRISMA to determine the physiotherapy intervention 
in palliative care is illustrated in the following figure 
below 
 

      Author            Year Country   Methodology Key Findings
 
 
 
 

Hegarty et 
al. 

 
 
 
 

2016 

 
 
 
 

Ireland 

 
 
 

Cross- 
sectional 

Study 

The key findings indicated that 
physiotherapy induced palliative 
exercising interventions in patients 
suffering from Parkinson’s disease 
improved the strength of the lower limbs. 
The physiotherapist intervention 
specifically deduced that palliative 
exercising could serve as a potential 
modification for the accomplishment of 
clinically relevant results in the walking 
ability of the patients. 

 
 
 
 

Lim and Ng 

 
 
 
 

2015 

 
 
 
 

Singapore 

 
 
 
 

Mixed 
methodology 

It was determined that improving the 
knowledge and skills of the 
physiotherapists through perception and 
knowledge in the palliative care domain 
could predominantly assist in analysing 
the challenges in acute hospital settings. 
Good palliative care is dependent on 
effective  communication, 
education and advice, so physiotherapist 
intervention is based on developing 
communication skills to 
improve technical competencies. 

 
 
 

Möller et al. 

 
 
 

2016 

 
 
 

Sweden 

 
 
 

Pilot Study 

Physiotherapist interventions in palliative 
care settings were determined through 
multiple therapeutic mechanisms focused 
on patient-centric needs, good diagnosis, 
promotion of physical activity, treatment 
plans. The pilot study determined that a 
better-nuanced investigation of the clinical 
complications could facilitate in the 
optimisation, clarification, and 
development of 
physiotherapy interventions. 

 
 
 

Jensen et al. 

 
 
 

2014 

 
 
 

Germany 

 
 

Retrospective, 
Descriptive 

Study 

The key analysis indicated that physical 
exercise in advanced cancer patients had a 
beneficial impact on the mobility and 
functional ability with respect to the 
disease-related and socio-demographic 
aspects. Physiotherapeutic intervention 
including the relaxation and the breathing 
therapies improved the quality of living of 
terminally ill patients. 

 
Przedborska 

et al. 

 
2015 

 
Poland 

 
Quantitative 

Method 

The findings indicated that though 
physiotherapy interventions did not exhibit 
a statistically significant relationship in 
enhancing the self-care and mobility of the 
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    patients in palliative care, however, 
prominent results were recorded in the 
management of the depression, anxiety, and 
intensity of dyspnea after the physiotherapy 
program. Walk retraining, education and 
advice on health as well promotion of 
physical activity.  

 
 
 

Morrow et 
al. 

 
 
 

2017 

 
 
 

South 
Africa 

 
 

Cross-sectional 
Descriptive 

Survey 

Despite inadequate training, knowledge, 
and required skillsets, a large number of 
physiotherapists were able to manage the 
critical requirements of the patients during 
palliative care and thus proper inclusion of 
the palliative care knowledge in the 
graduate program could yield better and 
positive outcomes for optimising the 
individual functional capability. 

 
 
 

Saher et al. 

 
 
 

2018 

 
 
 

India 

 
 

Randomised 
Clinical Trial 
Retrospective 

Study 

The final outcomes indicated that 
physiotherapists led interventions improved 
the functional capability while offering 
relief from the symptoms to the patients in 
palliative care. This signified the notion 
that physiotherapists in caring of patients 
could enhance the independence and 
quality of living during end-stage of life. 

 
 
 

Cullum 

 
 
 

2019 

 
 

United 
Kingdom 

 
 

Qualitative 
Semi-structured 

Interviews 

Within the inpatient settings, rehabilitative 
palliative care has become a challenge for 
the inpatient hospice unit and 
physiotherapist could play an integral role 
in eradicating the barriers through effective 
communication and rehabilitative palliative 
care practices while improving the 
confidence and autonomy of the patients. 

 
 

Wilson and 
Briggs 

 
 
 

2017 

 
 

United 
States of 
America 

 
 
 

Review Article 

Lack of the consistent integration of the 
physiotherapist within the hospital settings 
is constituted as a barrier in the provision of 
non-opioid alternatives for the management 
during the palliative care. Physical therapy 
supports pain management by improving 
the quality of life and reducing the 
dependency on opioid medication. 

 
 
 

Pullen et al. 

 
 
 

2014 

 
 
 

Nigeria 

 
 

Case Study 
Analysis 

The key analysis interpreted a complete 
eradication of the shortness of breath 
(SOB) upon exertion and relief from pain 
due to the physiotherapy sessions. In 
addition, a prominent reduction was also 
observed in muscle endurance, strength, 
and    resting    heart    rate.    Hence,    the 

                                                                                        physiotherapy interventions comprising of   
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    manual therapy and exercise were 
beneficial as an adjunct therapy. 

 
 

Pyszora et 
al. 

 
 
 

2017 

 
 
 

Poland 

 
 

Randomised 
Clinical Trial 

Exercising program design led to a 
prominent decrease in the fatigue scores 
within the palliative care which positively 
influenced the day-to-day functioning. 
These findings led to the belief that 
physiotherapy is regarded as an effective 
and safe method in cancer-related fatigue to 
improve the quality of living. 

 

Discussion

The data analysis has offered a comprehensive evaluation highlighting the contemporary role of the        
physiotherapist interventions in the treatment and management of palliative care, among key roles 
frequently identified was promotion of physical activity, exercise intervention, diagnosis and assessing       
physical condition, walk-retraining, education and advice and developing treatment plans in line with client 
need as well as involvement. Palliative care is regarded as a holistic practice which involves caring of the 
people living with life-threatening illnesses or individuals during the end stage of the lives. Though                 
pharmacological interventions are the primary source to manage and treat the palliative care measures, 
exercise and the physical activity acts as a secondary mechanism to improve the quality of living thereby 
acting as a cornerstone to the non-pharmacological management [12]. In this context, a physiotherapist led 
palliative exercise programme (PEP-PD) was designed which was executed for a total of six weeks duration 
constituting of portable ankle weights. The outcomes of the study clearly signified that a progressive six-week 
physical therapy improved the muscle strength and intensity of the lower limbs in patients living with              
Parkinson’s disease (PD). 
Nonetheless, the improvement in the flexibility and strength did not incur any difference in the severity of the 
patient condition. Similarly, physiotherapy leads to the maximisation of mobility, independence, and mobility 
provided adequate treatment and monitoring [13]. In this regard, improving the attitude, knowledge, experience, 
and beliefs of the physiotherapists to improve the standard and quality of life for the patients in palliative care 
is important [14]. Hence, physiotherapy-led interventions are integral in promoting individual autonomy,  
independence, mobility, and body functioning during the end of life care. 
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Other physiotherapy interventions included the 
strengthening exercises offered to patients               
determined that physiotherapy has a positive and 
direct relationship in improving the patient 
outcomes and perceived well-being in populations 
demanding palliative care [15, 21]. 

Despite the fact that the profession has been 
under-valued and underestimated across the globe, 
there is a growing impetus for the improved          
physiotherapist's interventions and involvements in 
the in-patient as well as outpatient settings to offer 
relief from symptom and pain through non-           
pharmacological interventions. Specific physiotherapy 
interventions included breathing/aerobic exercises 
which are beneficial and recommended during the 
advanced disease progression to offer timely relief 
to the patients. Physiotherapy leads to a significant 
reduction in the rate of fatigue in patients receiving 
palliative care [16, 24]. 

Physiotherapy interventions are beneficial in the 
symptom management and alleviation of              
troublesome pain and discomfort through increased 
mobility and focusing on physical activity. Additionally, 
physiotherapy interventions in advanced diseases 
play a crucial role in improving the overall state of 
well-being of the patient while subsequently limiting 
the severity of the comorbid symptoms [17]. Hence, 
aerobic exercising, awareness, education, and 
alteration in the breathing mechanisms through 
physiotherapy interventions could play a positive 
role in improving the general state of the patients 
receiving palliative care. 

Another physiotherapy intervention is based on  
generating awareness and improving the                 
educational needs of the patients and the carers. 
Lim and Ng focused on the effectiveness and  
importance of the educational needs of the        
physiotherapists in the domain of palliative care [18, 
23]. A lack of confidence and knowledge could 
lead to a negative influence on the quality of care 
services thereby affecting the patient well-being 
receiving palliative care. As opposed, good palliative 
care is highly dependent on effective communication 
skills as well as the technical competencies of the 
physiotherapists. In addition, multivariate role of the 
physiotherapists is involved in the specialised palliative 
care through prioritising the patient needs and 
addressing the emergent issues which directly 
hamper in the sudden alterations in the health status 
of the patients [19]. Therefore, educating the patient 
and creating awareness among the caregivers is 
also identified as a critical intervention through 
which the quality of life and well-being of the 
patients receiving palliative care could be 
addressed. 

Along with educating the patients, education and 
development of the skillset of the physiotherapists 
are equally important in developing effective     
communication and interpersonal therapeutic 
relationships to provide ease and independence 
during the last stages of life.  
                 

 
 

 

Kumar and Jim (2010) discussed different physical 
therapy techniques and interventions comprising of 
therapeutic exercise, electrical modalities, thermal 
modalities, additional physical agents, and             
miscellaneous modalities (manual therapies) which 
offer an inherent role in improving the functional 
ability and care dimensions during the palliative 
care. The therapeutic exercises constituted of   
assisted active movement for offering relaxation, 
stabilisation, and mobilisation. 

Electrical modalities, on the other hand, included 
the neuromuscular electrical stimulation which has 
been regarded as useful specifically in pain relief 
and management. Thermal modalities included the 
utilisation of heating and cold packs to promote 
flexibility. Physiotherapists play integral part in the 
multidisciplinary team involved with patients receiving 
palliative care [20]. This is done through physical 
therapy interventions which improve flexibility, 
muscle strength, durability, and functional mobility, 
as well as through optimising the respiratory,             
circulatory, cardiac, and muscular functioning to 
control pain and improve the functional independence 
[22]. Thus, physical therapy in palliative care patients 
is significant in promoting physical strength and  
independence. 

Conclusion

The aim of this research study was to evaluate the 
role of the physiotherapist intervention in palliative 
care through critical analysis of the past literature. 
This systematic review of literature facilitated in       
analysing different intervention techniques which 
are globally utilised by physiotherapists for improving 
the quality of life during the end-stage of the 
patients. The analysis of the 11 research articles   
published in a period of ten years (2009 onwards) 
has identified multivariate intervention techniques 
which are adopted by the physiotherapists to 
enhance the general well-being through functional 
mobility, independence, and educational       
awareness. The findings also emphasised on the 
active role of the physiotherapists in pain relief and 
improvement in the symptoms through non-         
pharmacological techniques which lead to better 
outcomes for the patients. Hence, it is subjugated 
that involvement of the physiotherapists in the      
multidisciplinary team designed for patients receiving 
palliative care is essential in improving the physical 
strength, independence, and autonomy of the 
patients through optimised control mechanisms. 
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