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ABSTRACT 

Different diagnostic methods have been developed to detect the human 
immunodeficiency virus 1 (HIV-1) throughout the years. As science progresses, new methods 
which may be better than the traditional methods, such as loop-mediated isothermal 
amplification (LAMP), were invented. This systematic review aims to investigate RT-
LAMP's performance in diagnosing HIV-1 in terms of its specificity and sensitivity. Relevant 
studies published between January 2000 to April 25, 2022, involving the sensitivity and 
specificity of the detection of HIV-1 in human blood samples using RT-LAMP were 
collected. Articles were identified through a search of PubMed and ScienceDirect databases. 
Out of 664 articles screened, eight articles were included in the study with consideration of 
established inclusion and exclusion criteria. A highly variable diagnostic value for RT-LAMP 
was observed in the systematic review as seen in its sensitivity values ranging from 53.85% 
to 100%. The specificity values, however, had a smaller range of 94.1% to 100%. Thus, the 
authors conclude that RT-LAMP might not yet be a valuable tool in the diagnosis of HIV-1. 
 
KEYWORDS: HIV-1, RT-LAMP, Sensitivity, Specificity 
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1 INTRODUCTION 

The human immunodeficiency virus (HIV) is considered as a significant challenge in 
the field of public health in the span of a century. The current worldwide epidemic is caused 
by HIV-1 or human immunodeficiency virus type 1. HIV-1 belongs to the Lentivirus genus in 
the Retroviridae family. The acquired immunodeficiency syndrome or AIDS is caused by this 
virus. Its life cycle includes the following: (1) fusion and entry, (2) reverse transcription, (3) 
integration and translation, (4) viral protein formation, and (5) assembly. Notably, once it 
enters the host through mucosal surfaces and goes to the bloodstream, it attaches to the CD4+ 
T-lymphocyte. The virus is cleared from the blood through the lysis of infected cells brought 
about by the host's humoral and cellular responses, but this normally does not put an end to 
viremia. Once the infected CD4+ T-lymphocytes die, it will deplete CD4+ T-lymphocytes 
leading to a progressive dysregulation of the host's immune system in a span of years up to 
decades. This virus coexisting with opportunistic infections can ultimately hasten the host's 
death (Cassis-Ghavami et al., 2009; Catallozzi, 2008).  

As per the recommendations of the World Health Organization (WHO), HIV 
virological assays that are designed for clinical diagnosis should have a minimum sensitivity 
of 95% but ideally more than 98% and a minimum specificity of 98% or more under ideal 
laboratory conditions.  

Some of the most commonly used techniques to detect human immunodeficiency virus 
type 1 infections are enzyme-linked immunosorbent assay (ELISA), p-24 antigen test, and 
polymerase chain reaction (PCR). Each with its advantages and disadvantages. 

Enzyme-linked immunosorbent assay (ELISA) is recognized to be the gold standard of 
immunoassays. ELISA is among the first-generation HIV antibody tests which used viral 
lysate antigens and only detected the IgG antibody of HIV-1. Currently, a fourth-generation 
ELISA is used, which can detect both HIV antibodies and p24 antigens, which makes early 
detection possible. It can identify specific protein antibodies and antigens even with  small 
amounts of test samples. For HIV, the specimen of choice is blood or saliva. ELISA is used 
as a rapid antibody screening test and is accompanied by Western blot to be diagnostic. In 
addition, ELISA has 100% sensitivity as well as 99.9%-100% specificity when tested on 
9,150 specimens (Alexander, 2016; Alhajj & Farhana, 2021; Yeom et al., 2006). ELISA's 
high sensitivity has its downfalls; it can cause false-positive results, which have been reported 
in different populations such as women who recently gave birth, people who were recently 
vaccinated against influenza or hepatitis B, patients who underwent multiple blood 
transfusion, patients with autoimmune diseases, patients with cirrhosis due to alcohol use, 
and patients with malaria and dengue infections (Wai & Tambyah, 2002). Hence, the protocol 
of confirming positive results with Western blot is recommended. 

Western blot is a method that is used to separate and identify proteins. This method 
uses a mixture of proteins that will be separated based on their molecular weight, therefore 
allowing researchers to identify them by their type through gel electrophoresis (Mahmood & 
Yang, 2012). This method is used to confirm the presence of HIV-1 antibodies from licensed 
enzyme immunoassay (EIA) kits. Positive ELISA tests use Western blot as a confirmatory 
test and have a 98% sensitivity and specificity (Cordes et al., 1995). The Western blot or 
immunoblot assay may display up to nine bands in the electrophoresis to confirm the 
presence of HIV-1 proteins (Jackson et al., 1997). The ELISA-Western blot algorithm has 
been used for a long time. There are cases where the Western blot fails to detect an acute HIV 
infection, which delays the patient's antiretroviral therapy. For this reason, healthcare 
providers should be open to new and improved diagnostic methods for HIV (Medina-De la 
Garza et al., 2021).  
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Antigen assays are also helpful in identifying the presence of HIV. The detection of 
HIV-1 p-24 antigen is an example of an antigen assay and it can detect HIV-1 after 16 -17 
days of exposure to the virus. This test uses a monoclonal antibody in order to capture the  
HIV-1 p24 antigen which will then be detected by a another antibody. The result of the entire 
process will be in the form of a colorimetric readout. The p-24 antigen test has a specificity 
that  can be up to 99.92%, while its sensitivity can be up to 99.0%. However, the p-24 antigen 
test will no longer become effective after 45 days from the onset of infection. Thus, antigen 
tests that detect  HIV-1 p24 should be performed with a non-reactive serological screening 
test, and not as a stand-alone test (Weiss & Cowan, 2004).  

Polymerase chain reaction (PCR) is currently the gold standard test  in HIV screening. 
It is a nucleic acid test in which reverse transcription of HIV RNA occurs, and DNA copies 
are replicated through a continuous process of repetitive reactions. Synthetic primers that 
complement the border of each side of the area of interest are used for DNA PCR 
amplification. In theory, PCR can double the number of nucleotide areas of interest with each 
cycle. This doubling process will lead to a sufficient amount of DNA used for analysis 
(Weiss & Cowan, 2004). Theoretically, PCR tests are said to have 100% sensitivity and 
specificity. However, in clinical practice, HIV-1 DNA PCR assays appeared to have 96-99% 
sensitivity in the eclipse phase (3-7 days from exposure and infection), where viral DNA is 
within undetectable quantities (Lakshmi, 2011). 

Nucleic acid amplification is a very valuable discovery in science. Nucleic acid 
amplification has been used in detecting infectious diseases and biotechnology, food quality 
control, and environmental studies. PCR has been widely used in detecting infectious 
diseases throughout the years because of its simplicity and reliability (Wong et al., 2018). It 
requires a high-precision thermal cycler since this process requires heat to denature the 
targeted double-stranded DNA to become single-stranded to initiate DNA synthesis. 
However, it is not accessible to private clinics and small laboratories because it requires 
sophisticated equipment. Throughout the years, scientists have been developing new 
amplification techniques that can overcome the limitation of PCR. Notomi et al. (2000) 
discovered an isothermal amplification technique that has the ability to amplify DNA 
efficiently, rapidly, and with high specificity.  

The loop-mediated isothermal amplification (LAMP) is a new molecular technique 
known for its sensitivity and specificity toward the target DNA because it is capable of 
detecting six sequences of a target DNA using four primers and a DNA polymerase with 
strand displacement activity. LAMP consists of two different steps: non-cyclic and cyclic 
steps. The cyclic steps use an inner primer that holds the sense and antisense strand sequences 
of the target DNA to initiate LAMP (Sahoo et al., 2016). The strand of DNA primed by an 
outer primer will release a single-stranded DNA that will serve as the template for DNA 
synthesis. This template will be primed by the second inner and outer primers that will 
hybridize to the other end of the target, producing a stem-loop DNA structure. Another inner 
primer will be hybridized to the loop of the product and will initiate displacement DNA 
synthesis, creating the original stem-loop DNA and a new stem-loop DNA that is twice as 
long. This cycling reaction process will continue and accumulate 109 copies of the target in 
under  an hour in an isothermal condition between 60℃ and 65℃, an amount much higher 
than what PCR can produce. The end products are stem-looped DNA with inverted repeats of 
the target and multiple loops formed by annealing between inverted repeats in the same 
strand. In theory, LAMP is highly sensitive because it can recognize the target DNA by six 
distinct sequences, followed by four direct sequences expected to amplify the target (Notomi 
et al., 2000). This essential quality of LAMP is highly significant to the medical community 
as well as the general public, as it aids in augmenting the assurance of HIV-1 diagnosis. As 
HIV testing is normally equipped with highly purified virus antigens (Kimmig, 1990) and 
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diagnostic algorithms, the emergence of LAMP would only exemplify virus recognition, 
especially in different instances like seroconversion.  

Point-of-care (POC) rapid nucleic acid amplification testing (NAAT) methods that are 
easy to interpret, have a rapid turnaround time, do not require complicated equipment, and 
demonstrate high sensitivity and specificity are an exemplar to detect acute HIV-1 infection 
as early and as accurately as possible. An HIV-1 RT-LAMP that is capable of RNA and DNA 
detection in one reaction tube simultaneously has been evaluated for use in the laboratory as a 
rapid NAAT method. It exhibited promising results such as detecting the infection one to 
three weeks earlier in seroconverting patients compared to an antibody test. Aside from being 
a rapid POC NAAT, it can also be an option in certain laboratory settings because of its lower 
cost and faster turnaround time. This method has the potential to become a supplemental or 
confirmatory test alongside other methods (Rudolph et al., 2015).  

The incongruence of the findings of primitive records and the absence of any 
systematic review on the diagnostic performance of RT-LAMP on HIV-1 calls for the need to 
summarize the existing findings of all relevant literature to provide more accessible evidence 
for professionals. The results of the accumulated studies will be summarized in the first 
systematic review on the performance of RT-LAMP in the detection of HIV-1 infection. 
 

2 METHODS 

2.1 Eligibility criteria 

Table 1 Inclusion and Exclusion Criteria according to PICOS ("Population, Intervention, 
Comparison, Outcomes, and Study Design") 

Parameter Inclusion Criteria Exclusion Criteria 

Population Blood samples of patients aged 0 to 
99, both sexes 

No HIV-1 positive blood samples 

Intervention  Loop-mediated isothermal 
amplification method and its 
variants 

No loop-mediated isothermal 
amplification and its variants utilized 

Comparison Not applicable 

Outcomes Detection of HIV-1, sensitivity, 
specificity, true positive, true 
negative, false positive, or false 
negative 

No HIV-1 detected, without sensitivity, 
specificity, true positive, true negative, 
false positive, and false negative 

Study design Case-control, cohort, case report, 
and experimental studies 
Published between 2000-2022  

Animal studies, literature review, 
expert opinion, letters to the editor, 
conference reports, and cross-sectional 
studies 
Published before 2000 
Papers not published in English 
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Table 1 shows the PICOS utilized to specify the inclusion and exclusion criteria of the 
primitive records in the systematic review. The study must include a population of blood 
samples of patients within the range 0 to 99 years old of both sexes, have used the loop-
mediated isothermal amplification method as the diagnostic method, and have reported the 
sensitivity, specificity, true positive, true negative, false positive, or false negative in the 
clinical diagnosis of HIV-1 infection. The study must be a case report, case-control, cohort, 
or experimental study published from January 2000 to April 25, 2022. Studies that did not 
use HIV-1 positive blood samples and LAMP and its variants as the diagnostic method were 
excluded. In addition, studies without specificity, sensitivity, true positive, true negative, 
false positive, and false negative as variables were also excluded. The review also excluded 
animal studies, literature reviews, expert opinions, letters to the editor, conference reports, 
and cross-sectional studies. The researchers also barred research articles published before 
January 2000 and articles not published in English from being included. This systematic 
review followed the “preferred reporting items for systematic reviews and meta-analyses” 
(PRISMA) guidelines (Page et al., 2021). 
 
2.2 Information sources 

The researchers searched PubMed and ScienceDirect databases for research articles that 
will be included in this systematic review. The research articles were collected from both 
databases on October 16, 2021, and were screened on October 20, 2021. The articles were 
updated and screened once more on April 25, 2022. 

 
2.3 Search strategy 

For both databases, keywords, and filters were utilized in searching for articles. The 
keywords were typed as ("LAMP" OR "loop-mediated isothermal amplification") AND 
("HIV-1") AND ("Sensitivity" OR "Specificity" OR "TRUE NEGATIVE" OR "TRUE 
POSITIVE" OR "FALSE NEGATIVE" OR "FALSE POSITIVE" ). The articles were filtered 
from January 1, 2000, to April 25, 2022, and only those categorized as research articles and 
case reports were taken for screening. 

 
2.4 Selection process 

The researchers decided which studies to include and exclude in the systematic review 
by utilizing the constructed PICOS. Seven independent reviewers manually screened 94 to 95 
records out of the 664 primitive records. The journals gathered were evaluated by the article 
title, body, and full text. 

 
2.5 Data collection process 

From the eight qualified reports, two reviewers collected data from each report 
independently. Data were deliberated among the proponents by their appropriateness and 
relevance to the study before synthesis. 
 
2.6 Data items 

The results collected from the studies included in this paper are the clinical sensitivity 
and specificity of LAMP in detecting HIV-1 infection. In considering the common factors of 
the gathered studies, the researchers decided to collect the said results because these results 

214 
PHC2022

8th Public Health Conference [PHC2022], 1st – 3rd of November 2022 – Bangkok, Thailand 
PHConference Proceedings 2022                                                    ISBN: 978-86-87043-83-1



 
 

were relevant to answering the objectives of this systematic review paper. It was maximized 
to provide an excellent quality output. 

The researchers extracted information such as the author’s name, publication year, 
study design, number and type of sample, and the sensitivity, specificity, true positive, true 
negative, false positive, and false negative results of the diagnostic methods used. These 
parameters were used to evaluate the diagnostic performance of the reverse transcription 
loop-mediated isothermal amplification (RT-LAMP) in detecting HIV-1 infection. 

3 RESULTS 

A total of 664 primitive records were screened using the research parameters indicated 
in the PICOS of the study, 643 of which were retrieved from ScienceDirect, while the 
remaining 21 were retrieved from PubMed (Figure 1). Upon screening, seven articles were 
removed as duplicates. A further 649 articles were excluded from the list due to the following 
reasons: articles diagnosing a different condition (n=29), articles not using human blood 
(n=5), articles that used a method other than RT-LAMP (n=600), and articles that did not 
discuss the specificity, sensitivity, true positive, true negative, false positive, or false negative 
in the study’s results (n=10), articles that were not written in English (n=3), an article from a 
book chapter (n=1), and an abstract only article (n=1). After screening, the researchers 
retrieved eight articles to be included in the review. 

 
Figure 1: PRISMA Flow Diagram Presenting The Detailed Search Strategy 

All articles were published in English between the year 2008 to 2022. There were four 
paired tests, and one internal validity, external validity, proof of concept, and immunologic 
study included in the review. Of which three articles were from China, two from America, 
and one from Japan, Germany, and the United Kingdom (Figure 2).  
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Figure 2: Geographical distribution of included studies and the number of articles per country 

(a)USA (b)UK (c)Germany  (d)China (e)Japan 

Among the eight articles, four used plasma samples, while the other four studies each 
used whole blood and plasma, cell culture supernatant and plasma, and serum. In addition, 
one article did not specify the type of blood sample used. In terms of the index test, three 
utilized different types of RT-LAMP, namely, hydrogen ion-selective RT-LAMP, pH RT-
LAMP, and variant-tolerant RT-LAMP, whereas the five others used the conventional RT-
LAMP in examining the sample for HIV-1. These data are summarized in Table 2. Table 3 
summarizes the outcomes of the included studies. 

Table 2 General Characteristics of Included Studies 

Author, 
Year, 

Setting 

Design Sample 
Size 

Sample Index 
Test 

Index 
Test 
Gene 

Target 

Reference 
Test 

Curtis et 
al., 2008, 

USA 

Experimental 
(Internal 
Validity) 

10 Plasma 
sample, 
whole 
blood 

samples 

RT-
LAMP 

Protease 
and p24  

PCR and RT-
PCR 

Curtis et 
al. 2018, 

USA 

Experimental 
(Immunologic) 

61 Plasma 
samples  

RT-
LAMP 

Integrase EIA and 
Western Blot 

Gurrala et 
al., 2016, 
England 

Experimental 
(Proof of 
Concept) 

991 Plasma 
samples  

pH RT-
LAMP 

Integrase VERSANT 
HIV-1 RNA 

3.0 Assay 
(bDNA) 

Hosaka et 
al., 2009, 

Experimental 
(External 

97 Plasma 
samples 

RT-
LAMP 

Integrase HIV Ab 
testing 
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Japan  Validity) (AxSYM HIV 
1/2 gO) and 

PCR 

Kong et 
al., 2021, 

China 

Comparative 
Accuracy 

(Paired test) 

57 Serum 
samples 

H+-RT-
LAMP 

Not 
specified 

RT-qPCR 

Li et al., 
2021, 
China 

Comparative 
Accuracy 

(Paired test) 

127 Plasma 
samples 

Variant-
tolerant 

RT-
LAMP 

Integrase RT-qPCR 

Odari et 
al., 2014, 
Germany  

Comparative 
Accuracy 

(Paired test) 

346 Plasma 
samples 

RT-
LAMP 

Integrase Abbott 
m2000rt 

system (RT-
qPCR) 

Zhao et al., 
2012, 
China  

Comparative 
Accuracy 

(Paired test) 

171 Serum 
samples 

RT-
LAMP 

Integrase Western Blot 
and ELISA 

Table 3 Results of Included Studies 

Studies, 
year 

True 
Positive 
(TP) 

False 
Negative 
(FN) 

False 
Positive 
(FP) 

True 
Negative 
(TN) 

Total 
Sample 

Sensitivity  Specificity  Limit of 
detection  

 

Curtis 
et al., 
2008 

Heat-treated Plasma Samples  
100 to 1000 

RNA 
copies/tube 

3 2 — — 5 60% — 

Whole Blood Samples 

4 1 — — 5 80% — 

Curtis 
et al. 
2018 

50 11 — — 61 81.97% — 104 RNA 
copies/mL 
(94.3%)  

 
 
 

Gurrala 
et al., 
2016  

Tube assay 

824  177  0 18 991 82.32% 100% 10 RNA 
copies 

(lowest) 
 

>1000 RNA 
copies/reaction 

(95%) 
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On-chip assay 

93 71  0 18 164 56.7% 100% >1000 RNA 
copies/reaction 

(88.8%) 

Hosaka 
et al., 
2009 

56 0 0 41 97 100%  100% 120 copies/mL 

Kong et 
al., 

2021 

39 1 1 16 57 97.5%  94.1% 10 copies per 
tube 

Li et al., 
2021 

39 6 0 37 82 86.67% 100% < 18 copies 
per reaction 
(95%) 

Odari et 
al., 

2014 

203 28 1 114 346 87.88% 99% 1.2 × 103 
copies/mL 

Zhao et 
al., 

2012 

18 0 0 153 171 100% 100% 155 copies/mL 
(100%) 

 

4 DISCUSSION 

With the continuous spread of HIV-1 despite the establishment of therapeutic 
measures, early detection of the virus—seroconversion included (Odari et al., 2014), is still 
significant in the prognosis, control, and prevention of the infection. In spite of prevailing 
conventional methods effectively detecting the peak levels of viremia and mucosal shedding 
of HIV-1 during acute infection, they are still posed as ineffective due to their cost, high-
technical skill requirement, and sophisticated equipment. This is in particular with indigent 
areas and immediate care health facilities where resources are limited. The opportune 
introduction of RT-LAMP in the detection of HIV-1 highly suits the factors lacking in the 
diagnosis of HIV-1 with its rapid and cost-effective advantages. With its turnaround time of 
sixty (60) minutes at most, compared to the two to three (2-3) hours of RT-PCR and PCR 
marked a huge cut down on the intensiveness of conventional procedure. The formation of a 
magnesium-pyrophosphate by-product, appearing as white precipitate indicative of a positive 
result, enables the visualization of the reaction through turbidity. Interpretation of undetected 
results is enhanced under UV irradiation with Fluorescent Detection Reagent and 
intercalating dye or the addition of a nucleic acid stain, such as PicoGreen. Since the assay is 
under isothermal conditions, amplification of the RNA and/or DNA of HIV-1 does not need 
the aid of sophisticated equipment such as thermocyclers (Curtis et al., 2008; Hosaka et al., 
2009).   

The range of sensitivity of RT-LAMP situated in the lower limit of detection (1000 
copies/mL) compared to that of plasma viral load that may extend from 103- 108 viral 
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copies/mL, will reach a detection rate of 95% (Curtis et al., 2008; Gurrala et al., 2016). 
Consequently, this makes it inferior to the UltraSensitive in-vitro Assay (Roche), but still 
superior to the Standard Assay kit with 400 copies/ml and conventional RT-PCR assays with 
4-fold sensitivity (Zhao et al., 2012). Nonetheless, an increase in sensitivity is possible by 
increasing the volume of the overall reaction mix that elevates its detection capacity — 
remarkable for infection with low range viral loads (Curtis et al., 2008; Hosaka et al., 2009). 
Direct heating of the samples is another proposed alternative, giving a higher sensitivity than 
RNA extraction. In doing so, detection of proviral DNA and/or RNA which endures 
throughout infection warrants diagnosis of individuals beyond the primary infection (Hosaka 
et al., 2009). Regardless, confidence in the said remedies needs further investigation (Odari et 
al., 2014).  

The primer in RT-LAMP accounts for six primers, including four specific primers and 
isothermal Bst DNA polymerase (loop primers), which equips the method to distinctively 
detect eight regions of the target sequence. Analysis of the agreement between seronegative 
samples and negative samples run under PCR showed total specificity, supporting the case 
(Hosaka et al., 2009). This feature promotes the high specificity of the method and the low 
probability of false-positive results (Hosaka et al., 2009; Zhao et al., 2012). Even so, reports 
of negative samples may still present non-typical amplification suspiciously caused by the 
self-reactivity of oligonucleotides in the reaction (Curtis et al., 2008). Thereon, the design 
and optimization of the primers are vital in the performance of RT-LAMP.  

RT-LAMP is also presented as an ideal confirmatory test for HIV-1. Although the 
lacking degree of RT-LAMP in its sensitivity, specificity, reproducibility, and potential for 
automation detain the method to be categorized as such (Zhao et al., 2012). At the outset, 
primers of RT-LAMP specifically recognize the M group of HIV-1. In a study from Japan, 56 
group-M HIV-1 out of 57 HIV-1 strains are detected, missing one group-O strain (Hosaka et 
al., 2009). Other studies share the same finding wherein a lower limit of quantification at 9.8 
× 103 detects group-M samples within the value (Odari et al., 2014). Multiplexed integrase 
primers have recently demonstrated detection of the diverse subtypes of HIV-1 Group-M 
viremia while having a consistent detection rate (Curtis et al. 2018), which somehow answers 
the raised question about the universal use of RT-LAMP, and its detection of other subtypes.  

Today, improvements in the development of the assay brought a variant-tolerant RT-
LAMP technique which resolves the issue by having an 85.7% advance on the positive 
detection rate of the conventional RT-LAMP visualized with lateral flow strips or another 
colorimetric version (Li et al., 2021). Meanwhile, in a study by Gurrala et al., a novel low-
buffer HIV-1 pH-LAMP was incorporated with a complementary metal-oxide-semiconductor 
(CMOS) chip allowing multiplex assay under one run (Gurrala et al., 2016).  

With the characteristics of RT-LAMP being a rapid and easy diagnostic tool, 
integration of the diverse variety of HIV-1 viremia will exemplify its point-of-care and 
resource-constrained setting. Further exploration on the detection of RT-LAMP is still 
extensively needed, specifically to construct a technique that covers all subtypes including 
recombinant forms (CRFs) and unique recombinant forms (URFs) of the HIV-1 M group. 
 
4.1 Limitations 

The conclusions from 3 out of 8 studies were made for modified versions of the RT-
LAMP, which may in turn affect the overall result of this review to assess the performance of 
RT-LAMP. However, this review does not analyze the differences among the modified RT-
LAMPs used in the evidence. There is also a lack of standardization in the diagnostic 
accuracy of the studies, particularly the protocols which vary among laboratory sites. These 
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include the pretesting or confirmatory testing of samples, preparation of samples, type of 
samples used and their collection, and the RNA and DNA extraction process.  

Another limitation of the evidence is the incomplete reporting of the studies. Among 
the eight studies, two did not directly identify the clinical specificity and sensitivity of RT-
LAMP, whereas one study did not directly identify the specificity. In other studies, the 
clinical specificity and sensitivity of RT-LAMP were calculated using the samples with 
amplifications below the limit of detection reported, possibly causing low sensitivity results. 
Other factors for the low sensitivity reported in the studies are the various technologies used 
and the possibility of the new RT-LAMP assays not being established well enough during 
their publication. Furthermore, the sample sizes of the studies varied from one another, some 
having as low as five while others had as high as 991 samples.  

Systematic reviews have no minimum number of studies required, but due to the 
overall low number of studies included in this review, further research is desired to have a 
better unanimity from the collected and analyzed data. Additionally, a meta-analysis of the 
pooled data was not performed due to time constraints. Thus, the quantitative analysis of the 
diagnostic value of RT-LAMP in the diagnosis of HIV-1 is not available. 

 
4.2 Implications of the study 

This systematic review aims to investigate the RT-LAMP's performance in diagnosing 
HIV-1 based on its sensitivity and specificity. It was accomplished by including relevant 
studies that involved the specificity and sensitivity in detecting the presence of HIV-1 in 
human blood samples using RT-LAMP. Consequently, a practical contribution of the results 
of this systematic review is that the RT-LAMP is not yet suitable to be used as a diagnostic 
tool for HIV-1 despite the given knowledge that the technique is cost-effective and simple. 
The sensitivity results of RT-LAMP for HIV-1 as a diagnostic tool shows that its chance of 
being used for clinical purposes is not yet plausible. With this paper's results, the medical 
field will be provided accessible evidence on the diagnostic performance of RT-LAMP and 
may allow improvements to this alternative diagnostic method for HIV-1. It is believed that 
this systematic review is timely in both the general public and medical community, given that 
roughly 84% of HIV-infected people around the globe were aware of their HIV status in 
2020, and there is still a remaining 16%, approximately 6 million people, who didn't have 
access to HIV testing services (“The Global HIV/AIDS Epidemic,” 2021).  

For future systematic reviews, the inclusion and utilization of more journal articles will 
be necessary to refine and further strengthen the results. The paper could be improved as 
discussed in the limitations of the study in the area of studies that should be included. This is 
necessary to have a better foundation for the results and a more credible output. Moreover, a 
meta-analysis of the aforementioned journal articles is recommended to provide quantitative 
analysis. 

5 CONCLUSION 

A systematic review of eight studies showed inconsistency in the diagnostic value for 
RT-LAMP, as seen in its sensitivity values ranging from 53.85% to 100% and specificity 
values ranging from 94.1% to 100%. However, the RT-LAMP technique's short turnaround 
time, ease of use, and cost-effectiveness make the assay a promising tool for diagnosing HIV-
1. Thus, the authors conclude that RT-LAMP might not yet be a valuable tool in diagnosing 
HIV-1. However, several limitations, including the credibility of the studies, differing sample 
sizes and units reported, the inclusion of novel RT-LAMP assays, and the absence of a meta-
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analysis of the pooled data, leave room for further improvement in future studies and reviews 
on the same topic. 
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	ABSTRACT
	Amidst the current pandemic, the Philippine government is doing different approaches to understand the Filipino population on how to encourage them to partake in the vaccine rollout against COVID-19. It has been known that there were various socio-dem...
	The respondents demonstrated that their willingness to get vaccinated is highly influenced by their age, educational attainment, employment status, marital status, and religion which garnered p-value of (p < 0.05). The data obtained can conclude that ...
	Overall, the data collected from the research would help aid the local government of Quezon City in determining which population is hesitant and in favor towards vaccines and guide them in implementing the appropriate intervention. It also serves as a...
	Keywords: COVID-19, vaccine efficacy, vaccine brand, sociodemographic factors, vaccine perception
	1 INTRODUCTION
	For almost two years now, countries all over the world have made efforts to stop the coronavirus pandemic from spreading. The World Health Organization (WHO) has responded to this global crisis with vaccine development and research as their principal ...
	The knowledge of the people about the efficacy and side effects of the vaccine may be a factor in the decision making of taking the vaccine. Their perceptions on taking new vaccines in general such as their beliefs, traditions, religion, and ethnicity...
	Everything stated in earlier paragraphs were considered and studied by the researchers in order to determine the socio-demographic profile, perceptions, and other health history factors that would greatly affect the decision of the residents in Quezon...
	The study will benefit the local government in identifying which population would be needing an enhanced approach to help in the distribution of vaccines in Quezon City, Philippines. The findings of the researchers about the vaccine perceptions of the...
	2 RESULTS
	Table 1 Frequency Distribution of the Socio-demographic Profiles of the Respondents
	Table 1 shows the frequency distribution of the socio-demographic profiles of the respondents. A total of 385 respondents were acquired randomly to be part of the study. The majority of the respondents’ gender were female (46.8%), followed by male ind...
	Majority of the respondent's highest educational attainment are tertiary level (58.7%) which consists more than half of the total respondents. It is also found that six out of 10 respondents are single while 3 out of 10 respondents are married. Most o...
	Table 2 Health Information
	Table 2 above illustrated presents the health information background wherein 63% of the respondents stated that their family has contracted COVID-19. On medical conditions, 58 respondents appear to have current illnesses while almost twice of that had...
	Table 3 COVID-19 Vaccine Information
	Table 3 above displays the COVID-19 vaccine information of the study’s respondents, and it shows that only one out of the 385 respondents are not vaccinated. For those who have been vaccinated, 5.2% belong in A1 priority group who are classified as he...
	Table 4 Willingness to Take COVID-19 Vaccines
	Table 4 presents the mean score of the statements related to the respondents’ willingness to take COVID-19 vaccines. On average, the respondents are positive in taking COVID-19 vaccines, most especially about the idea of receiving a vaccine. Regardle...
	Table 5 Chi-Square results between the respondent’s willingness to take COVID-19 vaccine and socio-demographic profiles
	Table 5 presents the chi-square results of respondent’s willingness to take COVID-19 vaccine towards socio-demographic variables. For Age variable, all statements are statistically significant (p<.05). Hence, we can conclude that age and willingness t...
	Table 6 Mean Scores on Vaccine Perception based on Socio-demographic Profile
	Table 6 displays the mean scores on vaccine perception per socio-demographic profile. For each socio-demographic variable, we can interpret it as the following. On the age variable, it is found that across all vaccine perception statements, the ages 1...
	Table 7 Frequency Distribution on Vaccine-Related Factors
	Table 7 represents the frequency distribution on vaccine-related factors. It shows that the vaccine efficacy has the highest percentage among the factors that affect the respondents’ perceptions. Consequently, the vaccine brand has the least percentag...
	Table 8 Frequency Distribution of COVID-19 brand awareness and willingness
	Table 8 presents the frequency distribution of COVID-19 brand awareness and willingness of the public to take a certain brand of COVID-19 vaccine. Results show that the top brand that people are aware of is Pfizer, followed by Sinovac and Mo...
	Table 9 Interpretation Table
	3 DISCUSSION
	The results from the survey show that most of the respondents like the idea of taking the COVID-19 vaccine. Other countries in the Southeast Asia preferred to get vaccinated like in Malaysia (Mohamed et.al, 2021) and Bangladesh (Islam et. al, 2021). M...
	In taking the vaccines, most of the respondents agreed as well that their willingness to get vaccinated is not affected by external factors such as friends, family, or peers. Although parents and friends are key leveraging points in promoting adolesce...
	Information campaigns also consist of the possible side effects that the COVID-19 vaccines may bring. Reported side effects in the news or direct people, however, does not contribute to vaccine hesitancy among the majority of the respondents. The same...
	In the Philippine setting, a survey revealed that about 77% of Filipinos have high trust towards scientists and medical professionals (Philippine Trust Index, 2021). With that, most of the respondents agreed that they are willing to take the COVID-19 ...
	The researchers’ finding that age and willingness to take COVID-19 vaccine are related to each other is consistent with a study conducted by Marzo et al. (2022) where it was found that younger people (aged 30 below) tend to be more willing to get vacc...
	The positive association between occupation and COVID-19 vaccines is also consistent with other studies conducted. This is because employed individuals are more likely to have higher educational attainment as compared to unemployed individuals (Marzo ...
	Education may influence these important health seeking behaviors, and in turn affect overall health. (Park et al., 2018). Relationship between civil status and COVID-19 vaccine willingness agrees with the findings of other studies. Married individuals...
	Socio-demographic profiles of the individuals have a significant relationship in their positive or negative outlook on COVID-19 vaccines. It is found that younger demographics have a more positive outlook in taking the vaccine because they are more kn...
	In terms of civil status, it has been found that the single population has the most positive outlook however it contradicts in a previous study which states that married individuals have better health experiences and outcomes (Hughes, 2009). This may ...
	It has been found that vaccine brand, availability, and efficacy have a great significance for respondents in their perception about taking COVID-19 vaccines. Vaccine efficacy has the highest percentage in people’s perception since it contributes a vi...
	The survey showed that Pfizer and Moderna are the most preferred and informed vaccine brands of the respondents where it can be rooted to vaccine’s efficacy rate. As shown in clinical trials, the COVID-19 vaccine that had the highest efficacy is Pfize...
	4 METHODOLOGY
	4.1 Study Design
	The researchers have adopted a correlational research design and data is collected through the use of surveys. A correlational research design is selected because it involves the measurement and assessment of the relationship between two or more varia...
	4.2 Study Population
	The study population included residents from Quezon City, Philippines aged 18 and above. In determining the sample size of our study, the researchers used the Cochran’s formula of finite population to calculate the sample size:
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	Where n = sample size, z = score of the confidence level, p = proportion of population, q = 1-p, and e = margin of error. With that formula, the computed value for the sample size is 385. From the sample size, an acceptable 80% of the sample size can ...
	4.3 Survey Instrument
	A convenience sampling technique was used to select respondents who are 18 years old and above in Quezon City, Philippines to answer an online questionnaire via Google forms, an online survey administration software. The questionnaire used in the stud...
	The survey consisted of the following sections namely, sociodemographic details, health information, willingness to take COVID-19 vaccines, vaccine perception, and vaccine-related factors affecting COVID-19 vaccine perceptions. It is disseminated thro...
	4.4 Statistical Analysis
	The data is collected via google forms; it is collated in a separate google spreadsheet to extract the data per respondent. The anonymity and personal data of each respondent are safeguarded by assigning each respondent with a unique identifier access...
	The data that the researchers have gathered from the study was analyzed using descriptive statistics, chi-square test, and percentage distribution. The software IBM SPSS Statistics version 25 was used for data entry and statistical analysis. According...
	5 CONCLUSION
	The study conducted found that the respondents’ sociodemographic profile has an impact and relation with their perception towards COVID-19 vaccines. The respondents also demonstrated that their willingness to get vaccinated is highly influenced by the...
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	ABSTRACT
	Bacterial cellulose (BC) has shown competence against plant cellulose as a structural component. Porosity and increased surface area makes BC a material of interest in wound management.  Recent studies have investigated the use of BC as an alternative...
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	1 INTRODUCTION
	Cellulose, commonly identified as a structural component in plants, also has the same properties in bacterial cell walls. This cellulose-producing bacterium in its natural habitat uses synthesized cellulose to protect itself against chemical, biologic...
	Figure 1. The biosynthesis of cellulose by A. xylinum species. (Lustri et al., 2015).
	Gayarthry & Gopalaswamy (2014) compared the differences in structure of bacterial and plant cellulose and observed that the microfibrils of BC are narrow, giving rise to the material’s porous structure and increased surface area. This property makes i...
	The attempt to close superficial areas of the skin via skin glue or sutures is known as "primary intention wound healing" (Singh et al., 2017). The wound is normally repaired with sutures or synthetic adhesive closure materials using sterile procedure...
	Healing through secondary intention is the next best choice in these situations; the skin cannot be sutured right away because it must first fill connective tissue in the affected area (McCaughan et al., 2018). In addition, lesions present in this typ...
	Tertiary intention wound healing is considered the last degree and is intentionally left open to manage infection before closing the wound. The wound-closing process is delayed because microorganisms may be trapped if the wound is closed immediately (...
	Wound dressing is considered a part of conventional wound healing and encompasses Traditional and Modern dressings (Dhivya et al., 2015). Traditional wound dressings are directly applied to cover and protect a wound by preventing the possibility of wo...
	Ideal wound dressings are characterized by maintaining high humidity and removing excess exudates. Additionally, they are non-toxic and non-allergenic, comfortable for patients, and cost-effective. Moreover, they can prevent the infection of microbes ...
	A routinely used treatment for Chronic Venous Ulcers (CVU) is the use of substances such as essential fatty acids (EFAs) or substances containing medium-chain triglycerides (MCT), and are covered with a secondary dressing where the feet and legs are c...
	A similar study used a cellulose acetate mesh impregnated with EFAs called Rayon® (Silva et al., 2021). It was mentioned in the same study that collagenase dressings, sunflower oil, Unna boots, and silver sulfadiazine coverings are more commonly used ...
	The gold standard treatment for venous leg ulcers is considered to be Compression therapy. (Alvarez et al., 2012; Falanga, 1996; Phillips et al., 1991; Moffat et al., 2003; Partsch, 2005, as cited in, Amsler et al., 2009). Single compression improveme...
	Non-adherent contact layer and compression treatment were used in the study of Alvarez et al. (2012) as the control group, where it was also mentioned that compression therapy with modified Unna’s boot or a four-layer bandage system is accepted as sta...
	BC as wound dressings has been found to be sustainable, biocompatible, and biodegradable, with characteristics such as high surface area, flexibility, and capacity for chemical modification (Xianyu et al., 2014; Connor and Broome, 2018, as cited in, Z...
	BC’s high surface area can be attributed to its unique fiber network structure. This provides a large liquid loading capacity compared to plant-derived cellulose and cotton yarn (Meftahi et al., 2010, as cited in, Zheng et al., 2020). Subsequently, th...
	Apart from BC as a promising wound dressing material, various modifications and developments were created to improve wound healing outcomes (Orlando et al., 2020; Zheng et al., 2020; Zmejkoski et al., 2018). BC is known for its outstanding properties ...
	Some studies have incorporated silver sulfadiazine (SSD) as an antimicrobial agent to compensate for the BC's lack of antimicrobial properties. SSD is an antimicrobial agent that can inhibit a broad spectrum of bacteria, including Staphylococcus aureu...
	A study by Orlando et al. (2020) shows that chemical changes to functionalize BC could reduce bacterial growth by approximately one-half. Consequently, bio-cellulose adapted with blue nanosilver treatment is also effective in treating diabetic ulcers ...
	2 RESULTS AND DISCUSSION
	2.1  Mean Ulcer Area Reduction
	Figure 2. Forest Plot of the Meta-Analysis of the Effects of Bacterial Cellulose in Mean Ulcer Area Reduction
	Combining the studies of Cavalcanti et al., Silva et al., and Dini et al., with 58 participants, the average ulcer area before and after treatment was 26.47 cm2 for the experimental group and 25.77 cm2 for the control group. This produced a 2.43 cm2 m...
	In terms of mean ulcer area reduction, the BC experimental group outperforms the conventional controlled group. This means that BC reduced the ulcer area after its application compared to the conventional treatment. Nonetheless, the results are said t...
	2.2  Pain Intensity
	Figure 3. Forest Plot of the Meta-Analysis of the Effects of Bacterial Cellulose in Wound Pain Intensity
	Combining Cavalcanti et al. and Alvarez et al., the prevalence of zero to mild pain in BC patients is 90.63%. Comparatively, 73.08% of respondents who received conventional treatment experienced mild pain. RR was 1.2583. This indicates a 25.83% increa...
	Compared to the conventional treatment, the BC experimental group had a higher prevalence rate of zero to mild pain. Thus, individuals who received the BC treatment were more likely to experience less or no pain than those who received the conventiona...
	2.3  Appearance of Scar Formation
	Figure 4. Forest Plot of the Meta-Analysis of the Effects of Bacterial Cellulose in Appearance of Scar Formation
	Combining the studies of Cavalcanti et al. and Silva et al., the partial skin loss prevalence rate of respondents who received BC treatment is 31.71% and 40.54% for conventional treatment. RR = 0.7624. This indicates a 23.76% decrease in partial skin ...
	Because a decrease is noted in the partial skin loss prevalence rate of the BC group compared to the conventional group, otherwise denoted as “a decrease in the absence of scar formation,” the conventional group seems to have a better result in this o...
	2.4  Wound Healing Tissue
	Figure 5. Forest Plot of the Meta-Analysis of the Effects of Bacterial Cellulose in Wound Healing Tissue
	Combining the studies of Cavalcanti et al. and Silva et al., the wound healing prevalence rate of respondents who received BC treatment is 24.39% and 21.62% for conventional treatment. This resulted in an RR of 1.1358, which means that respondents rec...
	Since the wound healing prevalence rate of the experimental BC group is increased compared to the conventional group, the BC group seems more likely to present with fully healed wounds than the conventional group. This means that the BC group is more ...
	Several studies have compared other wound treatment methods with bacterial cellulose-based wound dressings. Various authors used variables such as time to epithelialization, wound healing rate, pain intensity, presence of inflammation, scar appearance...
	However, while the studies mentioned above displayed improved conditions with BC in terms of pain, wound quality, hospitalization, and practicality, the wound healing rate or time to epithelialization was generally deemed statistically insignificant. ...
	The researchers of this study observed a pattern of statistical insignificance in the difference between the wound healing of the control and experimental groups, along with significant differences or improved conditions in other parameters such as pa...
	3 METHODOLOGY
	3.1 Study Design
	This study is a meta-analysis done by systematically pooling results and data from existing studies. The data were treated with one statistical treatment to provide a conclusion with the highest level of evidence and greater statistical power.
	Data collection was done by searching online databases for potentially related studies as primary data The keywords entered on the online databases were as follows: bacterial cellulose, wound dressing, chronic venous ulcer, and Randomized Controlled T...
	Figure 6. Flowchart showing the PRISMA Model. The PRISMA Model was used to verify inclusion into the meta-analysis
	3.2 Selection Criteria
	Table 1 shows the criteria that aided in the selection of the articles for this study. These were used to standardize the primary data and minimize variability in the included studies that ruled out possible extraneous factors that may skew the meta-a...
	Table 1. Inclusion and Exclusion Criteria for the Selection of Articles.
	3.3 Data Extraction
	Two independent reviewers (L.A.A & J.A.B) collected all published articles using a Google spreadsheet. The reviewers were assigned to extract data and mine relevant information about the studies, which were then entered into the spreadsheet. Informati...
	3.4  Quality Assessment
	Table 2. Summarized ROB-2 evaluations for each domain and overall evaluation.
	Domains
	D1: Bias due to randomization
	D2: Bias due to deviations from intended intervention                               Low
	D3: Bias due to missing data
	D4: Bias due to outcome measurement                                                       Some concern
	D5: Bias due to selection of reported result
	High
	In Table 4, the evaluators summarized the individual evaluations of each of the five studies included. While some studies were evaluated to have a high risk of bias, the authors opted to include the studies nonetheless into the meta-analysis to broade...
	The study conducted by Calvacani et al. (2017) was assessed and showed a low risk of bias. While the study had a low risk of bias in most domains, the main issues found by the evaluators include (1) lacking information with regards to the blinding and...
	Similarly, the study conducted by Silva et al. (2021) also showed a minimal to low risk of bias. Following the risk assessment tool, the only issue that the evaluators have pointed out was the (1) lack of blinding to both the participants and the assi...
	Contrary to the previous studies, the study of Alvarez et al. (2012) was evaluated to be of high risk of bias due to having a domain with "some concerns" and another with "high risk." Specifically, these domains were due to deviations from the intende...
	The following study, Dini et al. (2013), was also evaluated to have a high risk of bias due to the missing outcomes data domain. The study was unable to meet the minimum required of patients (n=50) to obtain a statistically significant difference due ...
	Journal articles were assessed further using the RoB-2 software. This tool validated the relevance and applicability of the journal articles selected using the inclusion and exclusion criteria. The authors aligned the basis of judgment with RoB-2’s si...
	4 CONCLUSION
	Despite the results being in favor of the BC group in terms of pain intensity and wound healing tissue, this meta-analysis found no significant evidence that bacterial cellulose as a wound dressing has efficiently improved wound management among adult...
	ACKNOWLEDGEMENTS: The researchers would like to extend their warmest and deepest gratitude to the following for their instruction and unwavering support towards the completion of this research proposal:
	First and foremost, the Almighty God, for providing the researchers with strength, inspiration, and guidance. It is through Him that this research is possible.
	The University of Santo Tomas Faculty of Pharmacy, for the institution's support in this endeavor.
	Ms. Sherill D. Tesalona, RMT, MSMT, for her patience, guidance, and encouragement throughout the whole process of this research. Her steadfast belief in the researchers' capabilities is a massive factor in the pursuance of this undertaking.
	Dr. Ronald P. Cabral, for offering his invaluable expertise as a collaborator. His vision for this study as a potentially helpful tool in the practice of evidence-based medicine deeply inspired the researchers to push through with this topic.
	Ms. Debra Hope Timog, their statistician, for her guidance and wisdom, as well as the time she has generously provided for the researchers. Her understanding of study design and statistical tools was very helpful as she was able to guide the researche...
	Friends and family, for their support, prayers, and sacrifices for educating and preparing the researchers for their futures and for continuing this research.
	The researchers are very thankful for all these people. Without them, continuing this research would have been a lot more difficult, if not impossible.
	FUNDING: The partnership between the two parties under this MOA will not involve financial commitments of any kind. It was agreed upon by both parties during the first meeting that the Collaborator shall contribute in exchange of acknowledgement in th...
	CONFLICT OF INTEREST: Authors declare no conflict of interest.
	REFERENCES
	[1] Abbade, L. P. F., Ferreira, R. S., Dos Santos, L. D., & Barraviera, B. (2020). Chronic venous ulcers: A review on treatment with fibrin sealant and prognostic advances using proteomic strategies. Journal of Venomous Animals and Toxins Including Tr...
	[2] Alvarez, O. M., Phillips, T. J., Menzoian, J. O., Patel, M., & Andriessen, A. (2012). An RCT to compare a bio-cellulose wound dressing with a non-adherent dressing in VLUs. Journal of Wound Care, 21(9), 448–453. https://doi.org/10.12968/jowc.2012....
	[3] Alven, S., & Aderibigbe, B. A. (2020). Chitosan and cellulose-based hydrogels for wound management. International Journal of Molecular Sciences, 21(24), 1–30. https://doi.org/10.3390/ijms21249656
	[4] Amsler, F., Willenberg, T., & Blättler, W. (2009). In search of optimal compression therapy for venous leg ulcers: A meta-analysis of studies comparing divers bandages with specifically designed stockings. Journal of Vascular Surgery, 50(3), 668–6...
	[5] Awadhiya, A., Kumar, D., Rathore, K., Fatma, B., & Verma, V. (2017). Synthesis and characterization of agarose–bacterial cellulose biodegradable composites. Polymer Bulletin, 74(7), 2887–2903. https://doi.org/10.1007/s00289-016-1872-3
	[6] Bettelheim, Frederick A., Brown, William H., Cambell, Mary K., Farrell, Shawn O., Torres, O. J. (2016). Introduction to General, Organic, and Biochemistry (Graphic World Inc. (ed.); 11th ed., pp. 440–466). Cengage Learning.
	[7] Bielefeld, K. A., Amini-Nik, S., & Alman, B. A. (2013). Cutaneous wound healing: Recruiting developmental pathways for regeneration. Cellular and Molecular Life Sciences, 70(12), 2059–2081. https://doi.org/10.1007/s00018-012-1152-9
	[8] Bignamini, A. A., & Matuška, J. (2020). Sulodexide for the Symptoms and Signs of Chronic Venous Disease: A Systematic Review and Meta-analysis. Advances in Therapy, 37(3), 1013–1033. https://doi.org/10.1007/s12325-020-01232-1
	[9] Bonkemeyer Millan, S., Gan, R., & Townsend, P. E. (2019). Venous Ulcers: Diagnosis and Treatment. American family physician, 100(5), 298–305.
	[10] Brown, A. J. (1886). Brown on acetic ferment. Journal of the Chemical Society, Transactions, 49(432), 432–439.
	[11] Cavalcanti, L. M., Pinto, F. C. M., De Oliveira, G. M., Lima, S. V. C., de Andrade Aguiar, J. L., & Lins, E. M. (2017). Eficácia da membrana de celulose bacteriana no tratamento de úlceras venosas de membros inferiores: Estudo randomizado e contr...
	[12] Chansanti, O., &amp; Mongkornwong, A. (2020). Treating hard-to-heal ulcers: Biocellulose with nanosilver compared with silver sulfadiazine. Journal of Wound Care, 29(Sup12). https://doi.org/10.12968/jowc.2020.29.sup12.s33
	[13] Cazón, P., & Vázquez, M. (2021). Bacterial cellulose as a biodegradable food packaging material: A review. Food Hydrocolloids, 113. https://doi.org/10.1016/j.foodhyd.2020.106530
	[14] Chetter, I. C., Oswald, A. V., McGinnis, E., Stubbs, N., Arundel, C., Buckley, H., Bell, K., Dumville, J. C., Cullum, N. A., Soares, M. O., & Saramago, P. (2019). Patients with surgical wounds healing by secondary intention: A prospective, cohort...
	[15] Colenci, R., Miot, H. A., Marques, M. E. A., Schmitt, J. V., Basmaji, P., Jacinto, J. dos S., & Abbade, L. P. F. (2019). Cellulose biomembrane versus collagenase dressing for the treatment of chronic venous ulcers: a randomized, controlled clinic...
	[16] Dart, A., Bhave, M., and Kingshott, P. (2019). Antimicrobial peptide based electrospun fibers for wound healing applications. Macromol. Biosci. 19:e1800488.
	[17] Dhivya, S., Padma, V. V., & Santhini, E. (2015). Wound dressings - A review. BioMedicine (Netherlands), 5(4), 24–28. https://doi.org/10.7603/s40681-015-0022-9
	[18] Elizabeth, V. (2010). Mata VE , Porto F , Firmino F . profissionais da enfermagem no segmento médico ambulatorial , e discutir o conhecimento dos custos nas curativo em úlcera vasculogênica . Resultados : Os resultados mostraram que o custo médio...
	[19] Esa, F., Tasirin, S. M., & Rahman, N. A. (2014). Overview of Bacterial Cellulose Production and Application. Agriculture and Agricultural Science Procedia, 2, 113–119. https://doi.org/10.1016/j.aaspro.2014.11.017
	[20] Faisul Aris, F. A., Mohd Fauzi, F. N. A., Tong, W. Y., & Syed Abdullah, S. S. (2019). Interaction of silver sulfadiazine wıth bacterial cellulose via ex-situ modification method as an alternative diabetic wound healing. Biocatalysis and Agricultu...
	[21] Falanga, V. Venous ulceration. Wounds. 1996; 8: 3, 102–108.
	[22] Farina-Junior, J., Coltro, P., Oliveira, T., & Correa, F. (2017). Curativos de prata iônica como substitutos da sulfadiazina para feridas de queimaduras profundas: relato de caso. Rev Bras Queimaduras, 16(1), 1–5.
	[23] Ferreira, L. K. M., Muniz-Filho, E., Oliveira, E. B. de, Paz, S. T., Santos, F. A. B. dos, Alves, L. C., Aguiar, J. L. de A., Silva, E. C. da, & Medeiros, P. L. de. (2017). Avaliação in Vitro Do Processo De Adesão De Macrófagos J774 Com Arcabouço...
	[24] Gayathry, G., & Gopalaswamy, G. (2014). Production and characterisation of microbial cellulosic fibre from Acetobacter xylinum. Indian Journal of Fibre and Textile Research, 39(1), 93–96.
	[25] Gupta, S., Gabriel, A., Lantis, J., & Téot, L. (2016). Clinical recommendations and practical guide for negative pressure wound therapy with instillation. International Wound Journal, 13(2), 159–174. https://doi.org/10.1111/iwj.12452
	[26] Ilankovan, V., & Sayan, A. (2021). Oral and Maxillofacial Surgery for the Clinician. Oral and Maxillofacial Surgery for the Clinician, March. https://doi.org/10.1007/978-981-15-1346-6
	[27] Jannesari, M., Varshosaz, J., Morshed, M., & Zamani, M. (2011). Composite poly(vinyl alcohol)/poly(vinyl acetate) electrospun nanofibrous mats as a novel wound dressing matrix for controlled release of drugs. International Journal of Nanomedicine...
	[28] Ji, K., Wang, W., Zeng, B., Chen, S., Zhao, Q., Chen, Y., Li, G., & Ma, T. (2016). Bacterial cellulose synthesis mechanism of facultative anaerobe Enterobacter sp. FY-07. Scientific Reports, 6(February), 1–12. https://doi.org/10.1038/srep21863
	[29] Kucińska-Lipka, J., Gubanska, I., & Janik, H. (2015). Bacterial cellulose in the field of wound healing and regenerative medicine of skin: recent trends and future prospectives. Polymer Bulletin, 72(9), 2399–2419. https://doi.org/10.1007/s00289-0...
	[30] Lima SVC, Rangel AEO, Lira MMM, Pinto FCM. Campos Junior O, Sampaio FJB, et al. The biocompatibility of a cemiulose exopolysaccharide implant in the rabbit bladder when compared with dextranomer microspheres plus hyaluronic acid. Urology. 2015;85...
	[31] Lindsay, S., Oates, A., & Bourdillon, K. (2017). The detrimental impact of extracellular bacterial proteases on wound healing. International Wound Journal, 14(6), 1237–1247. https://doi.org/10.1111/iwj.12790
	[32] Lustri, W. R., Barud, H. G. de O., Barud, H., Peres, M. F. S., Gutierrez, J., Tercjak, A., de Oliveira Junior, O. B., & Ribiero, S. J. L. (2015). Microbial Cellulose - Biosynthesis mechanisms and medical applications. Cellulose-Fundamental Aspect...
	[33] Maia, A. L., Lins, E. M., Aguiar, J. L. A., Pinto, F. C. M., Rocha, F. A., Batista, L. L., & Fernandes, W. R. de M. A. (2019). Bacterial cellulose biopolymer film and gel dressing for the treatment of ischemic wounds after lower limb revasculariz...
	[34] Martins, A. G. S., Lima, S. V. C., de Araújo, L. A. P., Vilar, F. de O., & Cavalcante, N. T. P. (2013). A wet dressing for hypospadias surgery. International Braz J Urol, 39(3), 408–413. https://doi.org/10.1590/S1677-5538.IBJU.2013.03.15
	[35] Maurer, K., Renkert, M., Duis, M., Weiss, C., Wessel, L. M., & Lange, B. (2021). Application of bacterial nanocellulose-based wound dressings in the management of thermal injuries: Experience in 92 children. Burns, 1–7. https://doi.org/10.1016/j....
	[36] McCaughan, D., Sheard, L., Cullum, N., Dumville, J., & Chetter, I. (2018). Patients’ perceptions and experiences of living with a surgical wound healing by secondary intention: A qualitative study. International Journal of Nursing Studies, 77(Aug...
	[37] Millan, S. B., Gan, R., & Townsend, P. E. (2019). Venous ulcers: Diagnosis and treatment. American Family Physician, 100(5), 298–305.
	[38] Napavichayanun, S., Ampawong, S., Harnsilpong, T., Angspatt, A., & Aramwit, P. (2018). Inflammatory reaction, clinical efficacy, and safety of bacterial cellulose wound dressing containing silk sericin and polyhexamethylene biguanide for wound tr...
	[39] Nornan G, Westby MJ, Rithalia AD, Stubbs N, Soares MO, Dumvimie JC. Dressings and topical agents for treating venous leg ulcers. Cochrane Database of Systematic Reviews. 2018, Issue 6. Art. N .: CD012583.DOI10.1002/14651858.CD012583. pub2.
	[40] Oliveira, M. H., Pinto, F., Ferraz-Carvalho, R. S., Albuquerque, A. V., & Aguiar, J. L. (2020). BIO-NAIL: a bacterial cellulose dressing as a new alternative to preserve the nail bed after avulsion. Journal of materials science. Materials in medi...
	[41] Orlando, I., Basnett, P., Nigmatullin, R., Wang, W., Knowles, J. C., & Roy, I. (2020). Chemical Modification of Bacterial Cellulose for the Development of an Antibacterial Wound Dressing. Frontiers in Bioengineering and Biotechnology, 8(September...
	[42] Phillips, T.J., Dover, J.S. Continuing medical education: leg ulcers. JAAD. 1991; 25: 6 Pt. 1, 965–987.
	[43] Phruksaphithak, N., Kaewnun, C., & O-thong, S. (2019). Review Article. 13(1), 1–7.
	[44] Pinto, F. C. M., De-Oliveira, A. C. A. X., De-Carvalho, R. R., Gomes-Carneiro, M. R., Coelho, D. R., Lima, S. V. C., Paumgartten, F. J. R., & Aguiar, J. L. A. (2016). Acute toxicity, cytotoxicity, genotoxicity and antigenotoxic effects of a cellu...
	[45] Portela, R., Leal, C. R., Almeida, P. L., & Sobral, R. G. (2019). Bacterial cellulose: a versatile biopolymer for wound dressing applications. Microbial Biotechnology, 12(4), 586–610. https://doi.org/10.1111/1751-7915.13392
	[46] Rezvani Ghomi, E., Khalili, S., Nouri Khorasani, S., Esmaeely Neisiany, R., & Ramakrishna, S. (2019). Wound dressings: Current advances and future directions. Journal of Applied Polymer Science, 136(27), 1–12. https://doi.org/10.1002/app.47738
	[47] Römling, U., & Galperin, M. Y. (2015). Bacterial cellulose biosynthesis: diversity of operons, subunits, products and functions. Trends in Microbiology, 23(9), 545–557. https://doi.org/10.1016/j.tim.2015.05.005.Bacterial
	[48] Rumbaugh, K., Watters, C., & Yuan, T. (2015). Beneficial and deleterious bacterial&ndash;host interactions in chronic wound pathophysiology. Chronic Wound Care Management and Research, 53. https://doi.org/10.2147/cwcmr.s60317
	[49] Sajjad, W., Khan, T., Ul-Islam, M., Khan, R., Hussain, Z., Khalid, A., & Wahid, F. (2019). Development of modified montmorillonite-bacterial cellulose nanocomposites as a novel substitute for burn skin and tissue regeneration. Carbohydrate Polyme...
	[50] Salcido, R. (2017). Editorial Healing by Intention. Journal of Advances in Skin & Wound Care, 30(6), 246.
	[51] Sant’Ana, S. M. S. C., Bachion, M. M., Santos, Q. R., Nunes, C. A. B., Malaquias, S. G., & Oliveira, B. G. R. B. (2012). Úlceras Venosas: Caracterização Clínica E Tratamento Em Usuários Atendidos Em Rede Ambulatorial. Revista Brasileira de Enferm...
	[52] Savitskaya, I. S., Shokatayeva, D. H., Kistaubayeva, A. S., Ignatova, L. V., & Digel, I. E. (2019). Antimicrobial and wound healing properties of a bacterial cellulose based material containing B. subtilis cells. Heliyon, 5(10), e02592. https://d...
	[53] Shao, W., Liu, H., Liu, X., Wang, S., Wu, J., Zhang, R., Min, H., & Huang, M. (2015). Development of silver sulfadiazine loaded bacterial cellulose/sodium alginate composite films with enhanced antibacterial property. Carbohydrate Polymers, 132, ...
	[54] Sharp NE, Aguayo P, Marx DJ, Polak EE, Rash DE, Peter SD, et al. Nursing preference of topical silver sulfadiazine versus comiagenase ointment for treatment of partial thickness burns in children: survey fomiow-up of a prospective randoMIzed tria...
	[55] Silva, L. G., Albuquerque, A. V., Pinto, F. C. M., Ferraz-Carvalho, R. S., Aguiar, J. L. A., & Lins, E. M. (2021). Bacterial cellulose an effective material in the treatment of chronic venous ulcers of the lower limbs. Journal of Materials Scienc...
	[56] Silveira, F. C. A., Pinto, F. C. M., Caldas Neto, S. da S., Leal, M. de C., Cesário, J., & Aguiar, J. L. de A. (2016). Treatment of tympanic membrane perforation using bacterial cellulose: A randomized controlled trial. Brazilian Journal of Otorh...
	[57] Singh, S., Young, A., & McNaught, C. E. (2017). The physiology of wound healing. Surgery (United Kingdom), 35(9), 473–477. https://doi.org/10.1016/j.mpsur.2017.06.004
	[58] Sinno, H., & Prakash, S. (2013). Complements and the Wound Healing Cascade: An Updated Review. Plastic Surgery International, 2013, 1–7. https://doi.org/10.1155/2013/146764
	[59] Sulaeva, I., Henniges, U., Rosenau, T., & Potthast, A. (2015). Bacterial cellulose as a material for wound treatment: Properties and modifications: A review. Biotechnology Advances, 33(8), 1547–1571. https://doi.org/10.1016/j.biotechadv.2015.07.009
	[60] Tan, S. T., Winarto, N., Dosan, R., & Aisyah, P. B. (2019). The Benefits Of Occlusive Dressings In Wound Healing. The Open Dermatology Journal, 13(1), 27–33. https://doi.org/10.2174/1874372201913010027
	[61] Vilar, F. de O., Pinto, F. C. M., Albuquerque, A. V., Martins, A. G. S., de Araújo, L. A. P., Aguiar, J. L. de A., & Lima, S. V. C. (2016). A wet dressing for male genital surgery: A phase II clinical trial. International Braz J Urol, 42(6), 1220...
	[62] Wang, J., Tavakoli, J., & Tang, Y. (2019). Bacterial cellulose production, properties and applications with different culture methods – A review. Carbohydrate Polymers, 219(May), 63–76. https://doi.org/10.1016/j.carbpol.2019.05.008
	[63] Wang, S. S., Han, Y. H., Chen, J. L., Zhang, D. C., Shi, X. X., Ye, Y. X., Chen, D. L., & Li, M. (2018). Insights into bacterial cellulose biosynthesis from different carbon sources and the associated biochemical transformation pathways in Komaga...
	[64] Wen, X., Zheng, Y., Wu, J., Yue, L., Wang, C., Luan, J., Wu, Z., & Wang, K. (2015). In vitro and in vivo investigation of bacterial cellulose dressing containing uniform silver sulfadiazine nanoparticles for burn wound healing. Progress in Natura...
	[65] Wiegand, C., Hipler, U.-C., Elsner, P., & Tittelbach, J. (2015). Clinical efficacy of dressings for treatment of heavily exuding chronic wounds. Chronic Wound Care Management and Research, 101. https://doi.org/10.2147/cwcmr.s60315
	[66] Xianyu, Y., Wang, Z., and Jiang, X. (2014). A plasmonic nanosensor for immunoassay via enzyme-triggered click chemistry. ACS Nano 8, 12741–12747. doi: 10.1021/nn505857g
	[67] Zheng, L., Li, S., Luo, J., & Wang, X. (2020). Latest Advances on Bacterial Cellulose-Based Antibacterial Materials as Wound Dressings. Frontiers in Bioengineering and Biotechnology, 8(November), 1–15. https://doi.org/10.3389/fbioe.2020.593768
	[68] Zmejkoski, D., Spasojević, D., Orlovska, I., Kozyrovska, N., Soković, M., Glamočlija, J., Dmitrović, S., Matović, B., Tasić, N., Maksimović, V., Sosnin, M., & Radotić, K. (2018). Bacterial cellulose-lignin composite hydrogel as a promising agent ...

	A Recovery-based Assessment of Disease Severity and Comorbidities Utilizing Hematological, Clinical Chemistry, Inflammatory
	A Study of Eating Habits Associated with Elevated LDL Cholesterol Levels in Fourth-Grade Elementary School Children
	A study protocol to determine the influence of socio-demographic characteristics on Knowledge, Attitud
	1. Kamundala Byemba, G. 2012. Exploitation minière industrielle versus exploitation minière artisanale au Sud-Kivu : Possibilités d’une cohabitation pacifique ? (Online) https://www.researchgate.net/publication/317645565_Exploitation_miniere_Industrie...
	3. Africa Radio, (2019), Accident dans une mine en Rdc: Colère des creuseurs délogés. Magazine. (Online) https://www.africaradio.com/news/accident-dans-une-mine-en-rdc-colere-des-creuseurs-deloges-153308 (accessed on 25/02/2021)
	14. Ayoo, A. B. (2018). Assessment of Occupational Safety compliance in small-scale gold mines in Siaya County, Kenya. A Research Project, University of Nairobi.(Online) http://erepository.uonbi.ac.ke/bitstream/handle/11295/104630/Beth_Assessment%20Of...


	Antibiotic Use Among Households Living In Selected Cities And Provinces In The Philippines
	ABSTRACT

	Determinants of Overnutrition
	ABSTRACT
	1 INTRODUCTION
	2 Methodology
	3 RESULTS
	4 Discussion
	5 CONCLUSION
	REFERENCES

	Epidemiological Characteristics, Seroprevalence, and Antimicrobial Susceptibility Pattern of Salmonella spp
	ABSTRACT
	Keywords: Enteric fever, Salmonella spp., Salmonella typhi, Salmonella paratyphi, Epidemiological characteristics, Seroprevalence, Antimicrobial susceptibility pattern, Antibiotic Resistance, Public health

	Knowledge, Attitudes, and Practices Concerning Self-Medication with Antibiotics Among the Undergraduates of Medical Technolo
	ABSTRACT
	1 INTRODUCTION
	2 METHODOLOGY
	3 RESULTS AND DISCUSSION
	4 conclusion
	REFERENCES

	Knowledge, Attitudes, and Practices on COVID-19 Variants of Medical
	Knowledge, Attitudes, Motivations, and Inhibitory Influences regarding Blood Donation of Selected Filipinos Ages 18-65 years ol
	Knowledge, Attitudes, Motivations, and Inhibitory Influences regarding Blood Donation of Selected Filipinos Ages 18-65 years old in Metro Manila during the COVID-19 Pandemic
	Kevin Carlo Ganas
	University of Santo Tomas, Faculty of Pharmacy
	España Blvd, Sampaloc, Manila, 1008 Metro Manila
	kevincarlo.ganas.pharma@ust.edu.ph
	Hannah Demate
	University of Santo Tomas, Faculty of Pharmacy
	España Blvd, Sampaloc, Manila, 1008 Metro Manila
	hannah.demate.pharma@ust.edu.ph
	Jose Carlo Domingo
	University of Santo Tomas, Faculty of Pharmacy
	España Blvd, Sampaloc, Manila, 1008 Metro Manila
	josecarlo.domingo.pharma@ust.edu.ph
	Jose Domingo Penetrante
	University of Santo Tomas, Faculty of Pharmacy
	España Blvd, Sampaloc, Manila, 1008 Metro Manila
	josedomingo.penetrante.pharma@ust.edu.ph
	Emmanuelle Alfonso Rendon
	University of Santo Tomas, Faculty of Pharmacy
	España Blvd, Sampaloc, Manila, 1008 Metro Manila
	emmanuellealfonso.rendon.pharma@ust.edu.ph
	Exequiel Sangco III
	University of Santo Tomas, Faculty of Pharmacy
	España Blvd, Sampaloc, Manila, 1008 Metro Manila
	exequiel.sangco.pharma@ust.edu.ph
	James Oliver Tiquia
	University of Santo Tomas, Faculty of Pharmacy
	España Blvd, Sampaloc, Manila, 1008 Metro Manila
	jamesoliver.tiquia.pharma@ust.edu.ph
	Diana Leah M. Mendoza, RMT, MLS (ASCPi)cm, MPHi
	University of Santo Tomas, Faculty of Pharmacy
	España Blvd, Sampaloc, Manila, 1008 Metro Manila
	dmmendoza@ust.edu.ph
	ABSTRACT
	A decrease in blood transfusion and blood donation occurred worldwide due to
	the COVID 19 pandemic. Specifically, the Philippines had a significant drop in blood donations in 2020, compared to 2019. Hence, the study was conducted since there is a limited number of related publications in Metro Manila regarding Filipino’s knowl...
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	1 INTRODUCTION
	Blood provides numerous functions which are beneficial for the human body. These include transport of oxygen, regulation of temperature, and resistance against infection (IQWiG, 2006). Therefore, alterations in the blood volume will pose severe threat...
	Nonetheless, there are still factors that discourage people from donating blood. One of them is poor healthcare. According to the World Health Organization, 40% of globally donated blood comes from high-income countries, which is only home to 16% of t...
	Correspondingly, the COVID-19 pandemic greatly affects the blood collection in the country. Blood drives, encouragement and promotions are some ways to improve the overall supply of blood in the country especially in Metro Manila which is the most den...
	Therefore, the study aims to determine the knowledge, attitudes, motivations, and inhibitory influences of 18-65 years old eligible Filipinos who are residing in Metro Manila towards blood donation during COVID-19 pandemic. The outcomes of the study w...
	2 RESULTS
	Table 1 Summary of Knowledge Scores of People in Metro Manila during the COVID-19 Pandemic
	Table 1 is the summary of the score of 385 participants wherein, 77 (20.0%) have low knowledge, 190 (49.4%) have moderate knowledge, and 118 (30.6%) have high knowledge towards blood donation during COVID-19 pandemic. The mean knowledge of the total p...
	Table 2 Summary of Attitudes Scores of People in Metro Manila during the COVID-19 Pandemic
	Table 2 is the summary of scores of 385 participants wherein 43 (11.2%) have less positive attitude, and 342 (88.8%) have more positive attitude towards blood donation during COVID-19 pandemic. The mean attitudes of the total participants is 37.423  ±...
	Table 3 Summary of Motivation Scores based on a weighted sum analysis of People in Metro Manila during the COVID-19 Pandemic
	Table 3 shows the summarized motivation scores of selected respondents in Metro Manila. The mean motivation score of the total participants is 35.499  ± 7.100 SD. Based on the gathered results of the study, the participants were most agreeable with th...
	Table 4 Summary of Perceived Inhibitory Influences Scores based on a weighted sum analysis of People in Metro Manila during the COVID-19 Pandemic
	Table 4 shows the summarized scores of perceived inhibitory influences among selected respondents in Metro Manila. The mean inhibitory influence score of the total participants is 24.174  ± 6.877 SD.  Based on the gathered results of the study, the pa...
	Table 5 Test statistics of knowledge, attitude, inhibitory influence, and motivation scores with Sex using Mann-Whitney U Test
	Table 5 shows the  test statistics of knowledge, attitude, inhibitory influence, and motivation scores with Sex using Mann-Whitney U Test. This is performed to compare if there is a significant difference in the distribution of scores for knowledge, a...
	With a similar shape of distribution in both groups; it can be concluded that at 5% level of significance, the median knowledge scores of females (7) and males (6) are statistically significantly different.
	The mean knowledge score was 6.62 for the females compared to 5.84 for males. Meanwhile, the obtained attitude values were consistent with the findings of Shahshani et al. (2006), in which it revealed that females compared to males, had a slightly mor...
	Table 6 Test statistics of knowledge, attitude, inhibitory influence, and motivation scores with blood donation status using Mann-Whitney U Test
	Table 6 shows the test statistics of knowledge, attitude, inhibitory influence, and motivation scores with Blood Donation Status using the Mann-Whitney U Test. This is performed to compare if there is a significant difference in the distribution of sc...
	Out of the four factors, only the knowledge scores were not significant at 5% alpha; thus, there is insufficient evidence to conclude that the scores for knowledge are significantly different for blood donation status.
	For attitude scores with a similar shape of distribution in both groups; it can be concluded that at  5% level of significance, the median attitude scores for those who have donated blood (40) and  those who have not donated blood (38) were statistica...
	For inhibitory influence and motivation with a p-value less than 5% alpha, since the shapes of distribution for these scores were not similar in both groups, it can only be concluded that there is a significant difference between their scores for thos...
	These findings are supported by a study conducted by Alfouzan (2014) as well as Aedh (2021) which revealed that people who had previously donated blood showed a higher attitude score than those that have not donated blood.
	Table 7 Test Statistics of Knowledge, Attitude, Inhibitory Influence, and Motivation Scores with Age Groups using the Kruskal Wallis Test
	Table 7 shows that a test statistic, specifically, Kruskal-Wallis test was used to compare the equality of distribution of knowledge, attitude, inhibitory influence, and motivation scores of the participants according to their age group. As for knowle...
	For attitude and motivation, since the p-value was less than 5% alpha but the shapes of the distribution are not similar in  both groups, it can only be concluded that there is a significant difference among the groups for attitude and motivation. The...
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	Moreover, the relationship between the respondents' sociodemographic factors and their perceived knowledge, attitudes, motivations, and inhibitory influences towards blood donation were evaluated. The significant differences between the groups were as...
	4 METHODS
	This study utilized the quantitative cross-sectional descriptive research design. In this method, the variables such as the sociodemographic, knowledge, attitudes, motivations, and inhibitory influences were observed without any influences during a pa...
	The study identified the target participants based on the data of the Philippine Statistics Authority. Afterward, the proponents adapted and modified the survey questionnaire from the previous studies of Alfouzan (2014), Shahshahani et al. (2006), Al ...
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	5 CONCLUSION
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