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ABSTRACT

China’'s Wuhan was the epicenter of coronavirus, reported in
December 2019. A month later, there was an intensive outbreak
inception. Indeed, epidemiologists and virologists forecasted that the
peak of the crisis would be in three months and disappear by the end
of the fourth month. However, the virus contagion’s healing, prediction,
and diagnosis continue to pose critical challenges. In this study, the
central objective was to engage in COVID-19 analysis to discern its
general diagnosis index via artificial intelligence (Al) application. The
motivation was to steer improvements in how accurately the disease
could be diagnosed and allow for timely clinical interventions. The
sample entailed 85 undiagnosed persons and 32 diagnosed individuals.
The research context was in Zhejiang province. To screen the important
indexes, four Al technology types were employed. To deal with the
problem, some of the feature selection methods that were employed
included recursive feature elimination, Gradient boosted feature
selection, and the multi-objective decomposition ensemble optimizer
(ARMED).

INTRODUCTION

Following the coronavirus disease outbreak, adverse effects
were felt in Wuhan, China, as well as other parts of the world
[1]. Currently, much attention has been directed at the trend
of ensuring accurate condition diagnosis, upon which the
improvements could allow for the timely confirmation of
positive patients. From the literature, the timely intervention
ensures that there is timely treatment and that any further
infections are avoided [2, 3]. Aimed at exploring some of the
clinical features and their importance in patients infected
with coronavirus, this study applied Al technology. The
motivation was to allow for the grasping of the critical index
relative to the health condition’s diagnosis, allowing further
improvements in the rate of confirmed positive cases.
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In the results, it was noted that out of 18 indexes that were achieved
in relation to coronavirus diagnosis, those that matched with the 2019
China virus diagnosis clinical guide included Amyloid-A in the laboratory,
2019 novel coronavirus RNA, Eosinophil rate, Eosinophil count, and
white blood cells (WBC). Overall, the method developed was accurate
relative to COVID-19 prediction and diagnosis, upon which the rate of
confirmed diagnosis could be improved and pave the way for timely
clinical interventions.
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METHODOLOGY

The study was retrospective. Therefore, 85 undiagnosed
individuals and 32 diagnosed individuals were selected.
Regarding the demographic features of the diagnosed group,
female participants were 11, while male participants were 21
within the diagnosed group. Indeed, the participants
provided informed consent before participating in the study.
For the selected groups, clinical manifestations included
chest toughness (2), diarrhea (2), myalgia (1), headache (4),
fatigue (4), pharyngalgia (4), sputum (8), cough (20), and
fever (29). The table below summarizes the demographic
features and clinical manifestations with which the
participants presented.
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Figure 1: Demographic features and clinical manifestations of the participants

To perform the statistical analyses, this study employed SPSS
version 25.0 software. For variables that were categorical,
they were presented in the forms of percentages and
frequency rates. On the other hand, the case of continuous
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variables saw them presented through values of the
interquartile range and the median. Also, P was set at <0.05,
perceived to exhibit some statistical significance.
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Figure 2: The top 18 critical attributes ranked relative to clinical feature indication

With the characteristics of the individuals analyzed, the most
critical indexes that were found to be capable of representing
positive Covid-19 diagnosis were 18. The figure above
demonstrates the findings, having matched the indexes with
the Chinese clinical guide. From the illustration, it can be
seen that the negative group exhibited patient characteristics
that were unique and differed from the index associated with
positive infected confirmed cases. In situations where RT-
PCR could not differentiate the patients, other indexes would
be used for the evaluation, eventually supplying clinical
diagnoses and, in turn, avoiding delayed patient treatment.
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From the traditional test relative to patient characteristics,
there was a significant difference relative to the clinical guide,
including cases of Basophil count, WBC, and Eosinophil rate.
For clinical workers, such indexes are likely to be ignored,
especially due to the belief that RT-PCR should confirm the
positive COVID-19. In the latter scenario, it can be seen that
the chances of having increased false negative are higher.
However, in this study, with data mining employed, Al
technology is seen to demonstrate important disease
indications. Also, the use of Al technology posed an
advantage, whereby regents’ mistakes or other man-made
errors did not influence the outcomes.
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Based on this study’s findings, therefore, it is evident that
artificial intelligence strives to respond in a manner similar to
that of human intelligence. A key Al characteristic involves
reduced workload (because the technology only requires
screening the original information and engaging in
important attributes’ calculation when compared to the case
of traditional statistics that demand data unification and neat
organization). It is also worth noting that in this
investigation, there was the analysis of four types of
algorithms, with Al technology aiding in the analysis of three
data sets in the total data, the unconfirmed group, and the
confirmed group. Particularly, the average would be achieved
for the three groups and a cumulative average used for the
purpose of sorting the outcomes based on the contribution’s
size.

Therefore, it can be inferred that the use of Al is changing the
world of healthcare, especially in terms of disease diagnosis
and prognosis. Furthermore, this study demonstrated that
through Al implementation in coronavirus disease diagnosis,
a challenge such as man-made deletion could be eliminated,
allowing for its usage in big-data environments where
samples are large. It was also observed that the use of Al in
disease diagnosis steers significant improvements in the
prediction and diagnosis accuracy for Covid-19. Based on the
test outcomes that were obtained relative to data detection, it
was established further that with Al application, there tends
to be aa timely mining of correlations among indicators, with
the minimum correlations sought and, in turn, reducing
indicator redundancy. The latter inferences demonstrate,
therefore, that when Al is used towards coronavirus disease
prediction and diagnosis, it accounts for screening indicator
interoperability. It is further worth noting that the Al
implementation approach is promising because the
outcomes exhibit some desirable degree of consistency with
the outcomes that have been interpreted and interpreted in
cases involving traditional statistical techniques.

Indeed, 18 important diagnostic factors associated with the
coronavirus disease were mined successfully in this study.
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The mining was conducted using Al technology. Notably,
some that were found to exhibit a desirable degree of clinical
significance included Amyloid-A, 2019 new Coronavirus
RNA, Eosinophil ratio, Eosinophil count, and WBC. When
WBC was evaluated, it was found to be slightly lower or
normal. On the other hand, when Al technology was applied
to the case of Eosinophil rates, the latter were significantly
different when compared to the unproven group, rating at a
lower value. It is also notable that the majority of the
participants with positive nucleic evaluation samples
involved those evaluated via throat swabs.

Regarding the Al method modeling, the objective was to
ensure that the important indexes were screened relative to
disease prediction and diagnosis, with a particular focus on
the COVID-19 disease. Therefore, there was the pre-
processing of data sets, including situations that entailed the
missing item complement 0 and numerical values. At this
stage, some of the state-of-the-art and classical feature
selection and attribute reduction techniques that were
employed included recursive feature elimination (RFE) [6],
Gradient boosted feature selection (GFS) [7], and multi-
objective decomposition ensemble optimizer (ARMED) [8] -
for attribute reduction. For feature selection, the study gained
insights from the outcomes obtained after implementing
techniques such as evolutionary non-dominated radial slots
based algorithm and sparse re-scaled linear square regression
(SRLSR) [9, 10]. For the attribute reduction models, they
were used in such a way that each of them engaged in both
importance ranking and attribute reduction, whereby for the
respective detective indexes, each model’s ranking was
standardized before taking the average value. As such, the
average value became the final ranking. In turn, the following
equation was employed for the purpose of calculating the
total ranking scores.

1 : .
ImportantS core =— Z (Ranking ;).j=1....n

” ,,f=1
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Table 2: Laboratory modeling results summary
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In the table above, the mean corpuscular hemoglobin
concentration is represented by MCHC, while the mean
corpuscular hemoglobin is represented by MCH. Also, values
that were deemed statistically significant were set at p<.05.
Indeed, P values strived to give insight into differences that
could be observed in the modeled scenario for the findings in
both the unconfirmed and the confirmed group.

At this stage, it can be seen that in a similar fashion to the case
of intelligence that humans exhibit, Al could respond with
promising trends relative to disease prediction and diagnosis,
COVID-19, in this case. In the modeled cases, findings can be
seen to suggest that through Al incorporation into disease
prediction and diagnosis, a major beneficial outcome that is
felt involves a significant reduction in the workload. It is
important to note that the use of traditional statistical
techniques has its success in disease prediction depend on the
degree to which there is the unification of data, as well as its
neat organization. However, in this study, it can be seen that
relative to the aspect of epidemic transmission and infection
disease spread prediction, the incorporation of Al
technology, as modeled in the investigation, only requires the
screening of the original data, upon which critical attributes
are calculated. The resultant inference is that the proposed
method of incorporating Al technology into disease
prediction and diagnosis, including the case of COVID-19,
poses a beneficial outcome in such a way that it causes a
significant reduction in the workload.

The study is, therefore, seen to extend the work of recent
scholarly studies that have concentrated on the incorporation
of Al into clinical scenarios. Previously, studies have
concentrated on cancer disease diagnosis and prognosis [11-
13]. Thus, similar to such previous studies, this investigation
has demonstrated that through Al usage in infectious disease
spread prediction and epidemic transmission in large
populations, Al utilization as an approach for predicting the
aforementioned variables is a promising approach, whereby
the resultant improved state of accuracy ensures that
problems such as man-made deletions are eliminated. From
the literature, when traditional statistics are applied to
situations entailing large sample sizes, they remain prone to
the perceived man-made deletions, upon which the accuracy
of the approaches in relation to infectious disease spread and
epidemic transmission prediction tends to be compromised
[14, 15].

Three models were also evaluated, and comparative results
obtained. In the modeled approach, the assessment of the
three models sought to give insight into a framework that
could be deemed ideal to ensure that through Al technology
incorporation, it predicts infectious disease spread and
epidemic transmission more accurately. These models
included the Gompertz model, the Bertalanffy model, and the
Logistic model. From the modeling, the results were obtained
as shown in the figures below.
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Figure 3: Comparative results for model performance regarding Al technology usage in confirmed case prediction

From Figure 3 above, it is evident that the three frameworks,
relative to the incorporation of Al technology into disease
prediction, can predict infectious disease spread and
epidemic transmission well, both in the late and early stages
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of the epidemic, COVID-19 in this case. However, it is
important to note that the Logistic model outperformed the
other two frameworks, especially when the aspect of fitting all
the data was considered.
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In this case, with the COVID-19 detection data on the focus,
it can be observed that the results and many test indicators
demonstrate that when the Al approach is utilized, as
demonstrated by the modeled approach and results in the
study, the correlation between indicators could be mined
easily. The latter outcome, thus, suggests that Al utilization
in infectious disease spread and epidemic transmission gives
real-time results, paving the way for interventions that are so
timely that the spread could be contained effectively.
Similarly, the modeled results suggest that the use of Al is a
targeted approach aimed at seeking minimum correlations.
From the literature, this trend demonstrates that for the
indicators, redundancy is, in turn, reduced [13]. This
modeling has demonstrated further that with the
incorporation of Al technology into infectious disease spread
and epidemic transmission prediction, the approach
accounts for or considers the screening indicators’
interoperability, suggesting that it outperforms traditional
statistical methods because the path followed ensures
consistency in the results obtained.

In this study, 18 critical diagnostic factors were mined
successfully using Al technology, with the specific epidemic
on the focus being coronavirus. Some of the selected
diagnostic factors in the category of the 18 factors included
Amyloid-A, 2019n-CoV, Eosinophil ratio, Eosinophil count,
and white blood cells (WBC). Given that for nucleic acids,
respiratory tract samples were found to be positive, the
implication for healthcare systems is that the need to embrace
isolation measures could not be overstated, specific examples
being the use of impermeable isolation clothing and medical
protective masks. Also, it can be seen that whereas feces could
be used to detect nucleic acid [2], the fact that fecal-oral
transmissions have been documented implies that there is a
need for further observation and research to confirm the
same [14].

This study also led to the insight that SAA (Amyloid-A)
forms one of the most important phase- response proteins
and that under normal scenarios, the content is small.
However, upon virus- or bacteria-based body simulation, the
modeling results demonstrate that SAA secretes much of
these proteins. In a span of about five to six hours, the
simulation outcomes suggested that there is an increase of
about 1000 times in the SAA amount that enters the blood,
following body stimulation, either by a virus or bacteria.
Given that the latter aspects cause significant declines in
recovery from disease, as well as shorter half-life, the
resultant observation is that Al utilization in infectious
disease spread and epidemic transmission is a promising path
because it gives insight into how a diagnostic indicator such
as SAA could increase the understanding of infectious disease
behavior. In particular, the modeling results depict the
superiority of Al technology incorporation in disease
prediction, whereby the approach allows for the
understanding of the rate at which the SAA amount enters
the blood, with Amyloid-A already documented to be an
infectious disease indicator. Therefore, Al technology is
found to be crucial as revealed in the modeling results
because it allows professionals to gain insight into the rate of
SAA entry into the blood; hence, allowing for disease
prognosis and diagnosis in real-time.
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Despite the promising nature of the study, however, which
points to the efficacy, effectiveness, and superiority of the
performance of a system that integrates Al technology into
infectious disease spread and epidemic transmission
prediction, this modeling study had the majority of the
participants belong to the light and ordinary group.
Therefore, for individuals experiencing conditions such as
neo-coronary pneumonia, it becomes important to discern
the degree to which Al technology usage in the prediction of
infectious disease spread and epidemic transmission could be
harmful or transformational. For the COVID-19 disease,
such further clinical investigations ought to target patients
who are approaching or have reached a severe state of
hypoxemia, upon which the efficacy of the proposed and
modeled approach of Al incorporation into disease behavior
prediction could be confirmed - or otherwise. It is also
recommended that future studies seeking to extend this work
that involves disease prediction modeling to discern the
efficacy of Al technology incorporation compare the results
with clinical trials, upon which the accuracy of the modeling
could be determined, especially when more comprehensive
clinical data is available. Overall, however, this study has
demonstrated that based on the modeling results, the
incorporation of the proposed approach of Al technology
into infectious disease spread and epidemic transmission
prediction (with coronavirus taken as a selected case to which
the modeling is applied) offers assistance and decision
support towards accurate disease treatment and diagnosis.

CONCLUSION

In summary, China’s Wuhan was the epicenter of
coronavirus, reported in December 2019. A month later,
there was an intensive outbreak inception. Indeed,
epidemiologists and virologists forecasted that the peak of the
crisis would be in three months and disappear by the end of
the fourth month. However, the virus contagion’s healing,
prediction, and diagnosis continue to pose critical challenges.
In this study, the central objective was to engage in COVID-
19 analysis to discern its general diagnosis index via Al
application. The motivation was to steer improvements in
how accurately the disease could be diagnosed and allow for
timely clinical interventions. The sample entailed 85
undiagnosed persons and 32 diagnosed individuals. The
research context was in Zhejiang province. To screen
important indexes, four Al technology types were employed.
To deal with the problem, some of the feature selection
methods that were employed included recursive feature
elimination, Gradient boosted feature selection, and the
ARMED optimizer. In the results, it was noted that out of 18
indexes that were achieved in relation to coronavirus
diagnosis, those that matched with the 2019 China virus
diagnosis clinical guide included Amyloid-A in a laboratory,
2019 novel coronavirus RNA, Eosinophil rate, Eosinophil
count, and WBC. Overall, the method developed was
accurate relative to COVID-19 diagnosis, upon which the
rate of confirmed diagnosis could be improved and pave the
way for clinical interventions.

Vol 11, Issue 6, 2020



Ismail Husein et al / Modeling of Epidemic Transmission and Predicting the Spread of Infectious Diseases

REFERENCES

1.

10.

11.

12.

13.

14.

15.

195

Holshue ML, DeBolt C, Lindquist S, et al. First case of
2019 novel coronavirus in the United States. New
England Journal of Medicine 2020

Chen N, Zhou M, Dong X, et al. Epidemiological and
clinical characteristics of 99 cases of 2019 novel
coronavirus pneumonia in  Wuhan, China: a
descriptive study. The Lancet 2020

Li Q, Guan X, Wu P, et al. Early transmission dynamics
in Wuhan, China, of novel coronavirus-infected
pneumonia. New England Journal of Medicine 2020
Huang S, Yang J, Fong S, Zhao Q. Artificial intelligence
in cancer diagnosis and prognosis: Opportunities and
challenges. Cancer Letters 2019

Huang S, Yang J, Fong S, Zhao Q. Mining Prognosis
Index of Brain Metastases Using Artificial Intelligence.
Cancers 2019; 11(8): 1140

Petropoulos F, Makridakis S (2020) Forecasting the
novel coronavirus COVID-19. PLoS ONE 15(3):
€0231236

Wu, Z.; McGoogan, J.M. Characteristics of and
important lessons from the coronavirus disease 2019
(COVID-19) outbreak in China. J. Am. Med. Assoc.
2020, doi:10.1001/jama.2020.2648

[8] Imai, N.; Cori, A.; Dorigatti, I.; Baguelin, M.;
Connelly, C.A.; Riley, S.; Ferguson, N.M. Report 3:
Transmissibility of 2019-nCoV; Imperial College
London: London, UK, 2020

[9] Read, J.M.; Bridgen, J.R.E.; Cummings, D.A.T.; Ho,
A.; Jewell C.P. Novel coronavirus 2019-nCoV: Ealry
estimation of epidemiological parameters and
epidemic predictions. medRxive 2020,
doi:10.1101/2020.01.23.20018549

Zhao, S.; Lin, Q.; Ran, J.; Musa, S.S.; Yang, G.; Wang,
W.; Lou, Y.; Gao, D.; Yang, L.; He, D.; et al. Preliminary
estimation of the basic reproduction number of novel
coronavirus (2019-nCoV) in China, from 2019 to 2020:
A data-driven analysis in the early phase of the
outbreak. Int. J. Infect. Dis. 2020, 92, 214-217

Liu, Y.; Gayle, A.A.; Wilder-Smith, A.; Rocklév, J. The
reproductive number of COVID-19 is higher
compared to SARS coronavirus. J. Travel. Med. 2020,
doi:10.1093/jtm/taaa021

Husein, Ismail H Mawengkang, S Suwilo "Modeling the
Transmission of Infectious Disease in a Dynamic
Network" Journal of Physics: Conference Series 1255
(1), 012052, 2019.

Husein, Ismail, Herman Mawengkang, Saib Suwilo,
and Mardiningsih. "Modelling Infectious Disease in
Dynamic Networks Considering Vaccine." Systematic
Reviews in Pharmacy 11.2, pp. 261-266, 2020.

Husein, Ismail, YD Prasetyo, S Suwilo "Upper
generalized exponents of two-colored primitive
extremal ministrong  digraphs"AIP  Conference
Proceedings 1635 (1), 430-439, 2014

S Sitepu, H Mawengkang, I Husein “Optimization
model for capacity management and bed scheduling for
hospital” IOP Conference Series: Materials Science and
Engineering 300 (1), 01,2016.

Systematic Review Pharmacy

16.

17.

18.

19.

Capaldi, A.; Behrend, S.; Berman, B.; Smith, J.; Wright,
J.; Lloyd, A.L. Parameter estimation and uncertainty
quantification for an epidemic model. Math. Biosci.
Eng. 2012, 9, 553-576

Sun,H.; Qiu, Y.;Yan, H.; Huang, Y.; Zhu, Y.; Chen, S.X.
Tracking and predicting COVID-19 epidemic in China
mainland. medRxive 2020,
doi:10.1101/2020.02.17.20024257

Linton, N.M.; Kobayashi, T.; Yang, Y.; Hayashi, K;
Akhmetzhanov, A.R.; Jung, S.; Yuan, B.; Kinoshita, R.;
Nishiura, H. Incubation period and other
epidemiological characteristics of 2019 novel
coronavirus infections with right truncation: A
statistical analysis of publicly available case data. J. Clin.
Med. 2020, 9, 538, doi:10.3390/jcm9020538

Rothe, C.; Schunk, M.; Sothmann, P.; Bretzel, G.;
Froeschl, G.; Wallrauch, C.; Zimmer, T.; Thiel, V.;
Jankem, C.; Guggemos, W.; et al. Transmission of
2019-nCoV Infection from an Asymptomatic Contact
in  Germany. New Eng. J Med. 2020,
doi:10.1056/NEJMc2001468

Vol 11, Issue 6, 2020



