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Svstematic Reviews in Pharmacy

Systematic Reviews in Pharmacy (Sys Rev Pharm.), (SRP) (Print ISSN:
0975-8453, E-ISSN: 0976-2779) a half yearly publication, serves the need of different
scientists and others involved in Pharmaceutical research and development. Each issue
covers review articles on Drug discovery topics, and also publishes full length reviews
related to different subjects in pharmacy and that are of broad readership interest to users
in industry, academia, and government. The first issue was published online on December
2009.

All contribution to Sys. Rev Pharm are reviewed by peer review process and
copyediting process with the understanding that they have not been published previously
and are not under consideration for publication elsewhere. Author/s is/are responsible for
all statements made in their work and obtaining necessary permission to republish any
previously published illustrations and/or other relevant materials. The journal’s full text is
available online at www.sysrevpharm.org . The journal allows free access (Open Access)
to its contents and permits authors to self-archive final accepted version of the articles on
any OAIl-compliant institutional / subject-based repository.

Scope of the journal

The journal covers and publishes all articles related to Pharmacy subjects including
some of the allied subjects. Articles with timely interest and newer research concepts will
be given more preference.

This journal also publishes manuscripts related to agriculture and agriculture
sciences. Topics include all aspects of crop and animal physiology, modelling of crop and
animal systems, the scientific underpinning of agronomy and husbandry, animal welfare
and behaviour, soil science, plant and animal product quality, plant and animal nutrition,
engineering solutions, decision support systems, land use, environmental impacts of
agriculture and forestry, impacts of climate change, rural biodiversity, experimental design
and statistical analysis, and the application of new analytical and study methods (including

genetic diversity and molecular biology approaches).
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Risk of Microbiological Contamination when Preparing Total Parenteral
Nutrition for Pediatric Patients: A Pilot Study at a Regional Hospital in
Southern Vietnam

Hoang Thuy Linh, Trinh Xuan Tung, Trinh Huu Tung, Vo Quoc Bao, Le Thi Minh
Hong, Pham Ngoc Thach, Nguyen Minh Ngoc, Luu Thanh Binh, Phan Trong Lan,
Hoang Quoc Cuong, Nguyen Duc Hai, Nguyen Duy Long, Nguyen Thi Thu
Phuong, Van Thi Thuy Linh, Pham Thi Mai Anh, Nguyen Thien Hai, Le Quan
Nghiem, Nguyen Duc Tuan

SRP. 2020; 11(2): 1-5

» Abstract » PDF» doi: 10.5530/srp.2020.2.01

Development, Validation, and Application for Simultaneous Assay of
Metformin and Sitagliptin in Human Plasma by Liquid Chromatography—
Tandem Mass Spectrometry

Nguyen Ngoc Nha Thao, Nguyen Ngoc Hieu, Do Chau Minh Vinh Tho, Trinh Thi
Thu Loan, Nguyen Duc Tuan

SRP. 2020; 11(2): 6-13

» Abstract » PDF» doi: 10.5530/srp.2020.2.02

Anxiety and Depression According to the Hospital Anxiety Depression Scale in
Patients with Acne Vulgaris at the Ho Chi Minh City Hospital of Dermato-
Venereology, Vietnam

Tro Chau Van, Quynh Nguyen Truc, Hao Nguyen Trong, Bac Pham Van, Trung
Quang Vo

SRP. 2020; 11(2): 14-21

» Abstract » PDF» doi: 10.5530/srp.2020.2.03

Organ Dysfunction in Severe Dengue among Children in a Vietnamese
Hospital

Nguyen The Nguyen Phung, Qui Nguyen Dinh, Tung Huu Trinh, Diep Tuan Tran
SRP. 2020; 11(2): 22-26
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Anti-Neoplastic Role of the Triazole Analog TAN in Blocking Hedgehog
Signaling Pathway Smoothened Receptors on the Human Colorectal Cancer
Cell Line HCT116

Seher A. Almedeny, Khalida K. Abbas Al-Kelaby, Hussein A. Abdul Hussein,
Sarmad N. Gany, Najah Hadi

SRP. 2020; 11(2): 27-35
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Impact of GNS on the Link between Family Satisfaction and JS

Mohammad Nizam Sarkawi, Jauriyah Shamsuddin, Abd Rahman Jaafar, Noor
Fareen Abd Rahim

SRP. 2020; 11(2): 36-39
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Efficacy and Safety of Percutaneous Nephrolithotomy under Spinal
Anesthesia

Hayder Mahdi Alaridy
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Strategy for the Development of Seaweed Industry in Indonesia

Sutinah, Harsuko Riniwati, Adriana Monikca Sahidu, Suryani
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The Relationship between Some Pro-inflammatory Markers and BODE Index
in Patients with Chronic Obstructive Pulmonary Disease

Yesar MH Al-Shamma, Najah R Hadi, Abdullah Elttayef Jasim, Ahmed Abdullah
Ajrash Al-Khafaji, Ali M Janabi

SRP. 2020; 11(2): 51-56
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Phytochemical, Antioxidant and Antitumor Studies of Coumarins Extracted
from Granny Smith Apple Seeds by Different Methods

Raghad Riyadh Khalil, Yasser Fakri Mustafa
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Coumarins from Red Delicious Apple Seeds: Extraction, Phytochemical
Analysis, and Evaluation as Antimicrobial Agents

Eman Tareq Mohammed, Yasser Fakri Mustafa

SRP. 2020; 11(2): 64-70
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New Virulence Factor of Normal Flora E. Coli

Awatif H. Issa, Abdulelah A. Almayah, Hanaa k. Ibrahim

SRP. 2020; 11(2): 71-76
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Synthesis, Characterization, and Antibacterial Study of New Ligands Derived
from Nalidixic acid

Dunya AL-Duhaidahawi, Hanaa Jaffer AlKabee, Meison Abdulbary, Hayder H.
AL-Ghuraibawi

SRP. 2020; 11(2): 77-81
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Apixaban Ultrafine O/W Nano Emulsion Transdermal Drug Delivery System:
Formulation, In Vitro and Ex Vivo Characterization

Mustafa R. Abdulbaqgi, N A Rajab

SRP. 2020; 11(2): 82-94
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Effect of Some Plant Extracts on the Activity of Protease Enzyme from
Staphylococcus aureus Which Isolated from Clinical Samples

Farkad Hawas Musa , Mohammed abdul aziz ismail, Hanan Abdul Qader
Abdulilah

SRP. 2020; 11(2): 95-99
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The Effect of High Temperature on the Hematological Parameters of Bakery
Workers
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Nabeel Fawzi Lattoofi, Eman Naji Saleh
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Thymoquinone Protect Against Hepatotoxicity and Nephrotoxicy Induced by
Carbon Tetrachloride in Mice

Nahidah Ibrahim Hammadi, Shaimaa Hajalan, Thana | Mustafa, Marwan
Mahmood Saleh, Eman Naji Saleh

SRP. 2020; 11(2): 104-108
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Preparation Some of Hydroxamic Acid Derivatives from Honey Wax
Compounds and Study the Biological Activity on Cancerous Tumors

Saddaa Abed Abedullah Jamal, bilal Jaser, Walled Farg Hmadi, Omar Al — Obaidi
SRP. 2020; 11(2): 109-118
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Association of PTEN (rs/1234213 rs/1234220) Gene Polymorphisms with Liver
Cancer Risk in Iraqgi Patients

Reem K. Ibrahim

SRP. 2020; 11(2): 119-122
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Gene Expression Analysis in MOTN-1 Cell Line after Treating with New
Development Aptamer

Basma Talib Al-Sudani, Baydaa Hameed, Ahmed T Alahmar
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Healing of Apical Periodontitis after Minimally Invasive Endodontics therapy
using Er,Cr:YSGG laser: A Prospective Clinical Study

Ali A. Shaheed, Hussien A. Jawad, Basima M.A. Hussain, Ahmed M. Said
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Hepato Pancreatic Protective Potentials of Iragi Aqueous Allium cepa Extract
against Low Double Doses of Alloxan Induced Oxidoreductive Stress
Mediated Diabetes mellitus in Rats

Ajwad Awad Muhammad Assumaidaee, Nathera M. Ali, Zaid O Ibraheem, Abbas
Jasim Mohammed

SRP. 2020; 11(2): 141-153
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Study the Effect of Different Concentrations of Cyperus Rotundus Extract on
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Asmaa Abdulameer Bedn, Thamer Mehidi Badawi, Rajaa Fadhil Hamdi, Eman
Naji Saleh

SRP. 2020; 11(2): 154-156

» Abstract » PDF» doi: 10.5530/srp.2020.2.23

Antineoplastic Effect of Sulfanilamide Hybridized with Ciprofloxacin **In
Vitro Study™
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Hassan Mohammed

SRP. 2020; 11(2): 157-164
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Tuberculosis: A Multi-Drug Risk Study in Al-Diwaniyah Governorate, Iraq
Hadi Jebur Suhail, Saad Mashkoor Waleed, Yasmeen Ali Hussien, Salim Fayez
Kadhim
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Comparative Potential of Different Native Mycorrhizal and Cellulolytic Fungi
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ABSTRACT

The Model of infectious diseases continues to develop along with the
development of the disease. With the dynamic spread of disease,
ongoing research is needed. This study developed the SIR model by
taking into account the spread of disease in the presence of
Reproductive Number or Ro. This study proposes an epidemic model
of infectious diseases in dynamic networks for SIRS types, the
standard mean-field model is used as a basic framework.

INTRODUCTION

Indonesia as a developing country, health issues are still
important to get serious attention. In particular, the problem
of infectious diseases because in Indonesia alone infectious
diseases that occur until the end of 2017 and are still a hot
topic of discussion are diphtheria. Although it sounds like a
common cold or fever, diphtheria in fact has a high mortality
rate and can be transmitted quickly. Until now, the
vaccination program is still believed to be the most effective
way in suppressing the spread of diphtheria. One branch of
modern mathematics which is important and has a wide
scope of research areas is differential equations.

Differential equations are branches of mathematics that are
quite strategic because they relate to the central parts of
Algebra, Analysis, Geometry, and others that will play a
major role in the introduction of concepts and problem
solving relating to the real world (Waluya, 2006).

This study aims to build a model of the spread of infectious
diseases in dynamic SIRS type networks for heterogeneous
populations. The model will be built using the basic
framework of a mathematical model to investigate a
parameter known as a basic reproductive number in detail,
especially if the basic assumption of the model, mixing
homogeneous populations, does not apply. In the SIRS
model, this parameter has a very important role as a
notification of a disease outbreak. The model that will be
investigated in this study is based on a standard mean-field
model. The main parameters that serve as measures for
controlling epidemics, known as basic reproductive numbers
with the mean-field model, will be investigated in more detail
in the context of developing the model. The mean-field
modification model produced essentially contains implicitly
some important effects of heterogeneous mixing in contact
tissue in the epidemic for vaccine allocation.

METHOD

S| epidemic model

The simplest mathematical model in epidemiology is known
as the Ross Epidemic Model or SI, which was developed in
1911. Inthe SI model, the population is divided into two parts
(subgroups), namely susceptible = S populations against
disease transmission and infectious populations = I) against
a disease. The assumptions used in this model are: that the
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vulnerable population remains in close contact with the
infected population all the time t > 0, the number of
populations is constant as N with N = (S (t) + I (t)) where S
and | are mutually exclusive and mixing the population
homogeneously so that each individual has an equal chance
of infection. If f > 0 is the average constant (the proportion)
of subgroup contact that results in a new infection the unity
of time from the original state is susceptible (or also called the
transmission rate constant).

SIS epidemic model

The assumptions used in this model are: that the vulnerable
population remains in close contact with the infected
population throughout the time = 0, the number of
populations is constant as N with N = (S (t) + | (t)) where S
and | are mutually exclusive and homogeneous mixing of the
population so that each individual has an equal chance of
infection. However, the number or size of the infected
population can decrease as the movement of infected
individuals changes status to be susceptible to reuniting time
with proportions o.

SIR epidemic model

The SIR model is the basis for most of the deterministic
models that are still used today. This model was first
developed by Kermack and McKendrik in 1927. The SIR
model has the same structure and assumptions as the SI
model, the extension is that in the SIR model it is possible for
the infected population / community members to recover
and the total population of N to be divided into three
subgroups mutually exclusive; susceptible subgroups
(Susceptibles) symbolized S (t), infectious / infected
subgroups I (t) and moved (Removed) subgroups symbolized
R (t). R (t) represents individuals who died of illness,
recovered from infection and now have permanent immunity
or individuals who have been exiled from the rest of the
population. So in this last subgroup, it no longer contributes
to the spread of disease / epidemic. However, it is still
maintained as a member of a total population of N, although
there is a possibility that some of them have died.

In this model | also assume that individuals who enter R (t)
cannot be re-infected. Assuming that o is a constant
proportion of the condition of the infected individual
subsequently is removed unity of time. Then the differential

Vol 11, Issue 2, Mar - Apr, 2020


mailto:hamidahnst@unimed.ac.id
http://dx.doi.org/10.5530/srp.2019.2.04

Hamidah Nasution et al / Model of Spread of Infectious Diseases

equation model that represents the rate of change of the
population that is susceptible to constant unity of time as in
the SI model, as in equation (3). This is because there is no
direct transfer of individuals from subgroups vulnerable to
moving subgroups. However, the differential equation model
of the infected subgroup needs to be modified to take into
account the number of infected people and recover.

RESULT

Model Epidemi Sl

The simplest mathematical model in epidemiology is known
as the Ross'Epidemic Model or SI, which was developed in
1911. Inthe SI model, the population is divided into two parts
(subgroups), namely susceptible (S) populations to disease
transmission and infected populations (infected) infectious =
1) to a disease. In Figure 1 this model is the same as SIR but
without the R compartment.

The assumptions used in this model are: that the vulnerable
population remains in close contact with the infected
population all the time t > 0, the number of populations is
constant as N with N = (S (t) + I (t)) where S and | are
mutually  exclusive and mixing the population
homogeneously so that each individual has an equal chance
of infection.

If f = 0 is the average constant (the proportion) of subgroup
contact that results in a new infection the time unity from the
original state that is vulnerable (or also called the
transmission rate constant). Furthermore, by using the law of
Mass action, the SI Model can be described as:

== BSOIW

1) and
4O — ps@i(r)

)
hereafter written:
as
rrinin BS1

(©)]
dl
E = ﬁSI

4)

with initial conditions S(0) = So and 1(0) = lo.

In the SI model it can be said that the rate of change of
contracting is positive, so the number of infected individuals
will continue to increase until S (t) = 0.

The completion of this SI model, by changing equation (4) to:

dl
=B -DI
Furthermore, with the separation of variables and integrated

92 —ar = [! pde

with a limit from 0 to t as follows: 1) 1V-D)

I1(0)N
1(0)+ (N—1(0))e~ BNt
Ion
Io+(N-Ip)e PNt
observe that | (t) increases with increasing t and for t— oo,
e BNt - 0
IgN
sothat I(t) — = N
0
This last model states that as time goes by, the number of
infected populations will increase, eventually all populations
will become infected.

was obtained: I(t) =

or written : I(t) =
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Figure 1: Model SI with B = 0,1 and initial value S(0) =10,
1(0)=0,1

Classic Model (SIR Model)
The SIR model is the basis for most of the deterministic
models that are still used today. This model was first
developed by Kermack and McKendrik in 1927. The SIR
model has the same structure and assumptions as the SI
model, the extension is that in the SIR model it is possible for
the infected population / community members to recover
and the total population of N to be divided into three
subgroups mutually exclusive; susceptible subgroups
(Susceptibles) are symbolized S (t), infectious / infected
subgroups are symbolized | (t) and recovered subgroups are
symbolized R (t). R (t) represents individuals who died of
illness, recovered from infection and now have permanent
immunity or individuals who have been exiled from the rest
of the population. So in this last subgroup, they no longer
contribute to the spread of disease / epidemic. However, it is
still maintained as a member of a total population of N even
though there is a possibility that some of them have died. In
this model it is also assumed that individuals who enter R (t)
cannot be re-infected. Assuming that a is a constant
proportion of the condition of the infected individual
subsequently is removed unity of time.
Then the differential equation model that represents the rate
of change of the population that is susceptible to constant
unity of time as in the SI model, as in equation (3). This is
because there is no direct transfer of individuals from
subgroups vulnerable to moving subgroups. However, the
differential equation model of the infected subgroup needs to
be modified to take into account the number of individuals
infected and recovered. When the amount moved is
proportional to the amount that is infected with each unit of
time, then the differential equation model becomes:

dl/dt = BSI — al
While the rate of change in the number of removals per unit
time is:

dR

— = qal
a ¢

with initial conditions: R (0) = RO, so that the complete
differential equation model which is the SIR model is:

DS _ S
u dt — Z
a = ,351 —al
®)
R~ al ,
dt

with initial conditions: S(0) = So, 1(0) = lo, R(0) = Ro dan S(t)
+1(t) +R(t) =N.
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The SIR model above has two parameters a and p which are
determined from the results of the analysis of the observed
data. The average al cure is related to the exponential waiting

time "waiting time” ¢ ¥ and & = average period of

contracting.

S

Figure 2: SIR model with y = 0,2 p= 0,1 dan nilai awal S(0)
=10, 1(0)=0,1 and R(0) =0

SIRS Model

Not all diseases result in permanent immunity or death. Some
diseases have a healing period and after time the recovered
individual can be re-infected. Mathematically this means that
a proportion of the subgroups that move the union of time
(2> 0) are again vulnerable. So the SIR model is modified to

meodel SIRS as follows:

bs _
o~ BSI +JR
E=BSI—0.’I

(6)
R —al- IR
dat
with initial conditions: S(0) = So, 1(0) = lo, R(0) = Ro dan S(t)
+1(t) +R(t) = N.

Figure 3: SIRS model with a=0,2, p=0,1,A=0,2
and initial value S(0) =10, 1(0)=0,1 and R(0)=0

CONSTRUCTION RO

Basic Reproduction Number (R0)

RO which is usually called the Basic Reproduction Number is
the average number of secondary infections produced when
an infected individual is entered into the host population
where each individual is in a susceptible condition. In most
deterministic models, an infection begins fully if and only if
RO> 1, and otherwise if RO <1 then the number of infections
will decrease and eventually become extinct. So the basic
reproduction number is often seen as a threshold quantity

687 Systematic Review Pharmacy

that determines when an infection can attack and survive in
a new host population.
If it is assumed that all pairs of individuals have contact at the
same time so as to produce a new infected individual ie ,
The average rate of infected individuals has contact with
susceptible individuals and then susceptible individuals
become infected with time unity ie a, a > 0.
RO construction in the SIRS model, i.e.:

di

a = BSI —al
Growth of infection will take place if SI - af >0 or 8SI >al
PS> a with S(0)=N so (BN/a) > 1. Then thus Ro= AN/
[24
Logistics Equations in Epidemiology
Logistics equations are most often discussed when we study
population dynamics with densities dependent on birth and
death.

CONCLUSION

This study proposes an epidemic model of infectious diseases
in dynamic networks for SIRS types, the standard mean-field
model is used as a basic framework. In this SIRS epidemic
model, a very basic parameter in discussing a disease
epidemic is RO (basic reproductive number). RO has the main
role as a threshold of an outbreak, on the relevance of testing
control measures.
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Abstract
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disease, ongoing research
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