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ABSTRACT

Elderly COVID-19 patients have been associated with worse outcomes and have been presented with the highest
mortality rate. However, studies on the clinical features and the differences between critical and non-critical elderly
COVID-19 patients in Indonesia and even other countries are still lacking and rare. In this retrospective study, the
epidemiological and clinical features of critical and non-critical elderly COVID-19 patients admitted to Udayana
University Academic Hospital between April 2020 and March 2021 were analyzed and then compared. Of the 280
medical records analyzed, 60.7% were male and the median age was 65.0 years old. Based on the medical records,
18.2% of elderly patients met our criteria of critical patients. The most common symptoms presented in both
category upon admission included fever and coughing. The most common comorbidity found in critical patients
was heart disease and hypertension in non-critical patients. Laboratory results differences included leukocytes,
neutrophils, lymphocytes, Neutrophil-to-Lymphocyte Ratio, platelets, SGOT, SGPT, and urea. Only 9.9% of
critical patients and 6.1% of non-critical patients were given antiviral therapy. In contrast, 68.6% of critical patients
and 76% of non-critical patients were given antibiotics. The mortality rate in critical patients was 70.6% and 0.4%
in non-critical patients. Based on the results, a multimodal approach in the treatment of elderly COVID-19 patients
is very essential. The higher mortality rate in elderly patients should be able to be reduced by giving early and
timely antiviral therapy with the addition of effective choice of drugs.
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Highlights: The novelty of this study is that it is the first study focusing on the clinical profile of elderly COVID-19
patients in Bali. The benefit of this study through its description and comparison is for clinicians to be able to provide
a more structured and comprehensive approach towards elderly COVID-19 patients.
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INTRODUCTION

Novel coronavirus disease 2019 (Covid-
19) has been a worldwide phenomenon since
it was initially found in China in December
2019. It was first declared as a worldwide
pandemic by the World Health Organization
(WHO) in March 2020.% Indonesia reported
its first cases in early March 2020 and by late
May 2020 the number of cases had undergone
significant increase, reaching a total of 21430
cases with 1326 deaths. A study on the
epidemiology of COVID-19 in Indonesia,
which observed a total of 8211 cases between
March 2" and April 24" 2020, showed that
16% of the patients were from the age group
of above 60 years old. Patients from this age
group were also presented with the highest
mortality rate of 43.6%.2 Elderly patients
have been associated with a higher
susceptibility to COVID-19 and worse
outcomes due to several reasons such as
immunosenescence and comorbidities which
usually worsen with aging.

Deterioration  of  pathophysiological
functions in the body systems of elderly
patients might also contribute to higher
mortality rates.®> However, studies on the
clinical features of elderly Covid -19 patients
and the differences between critical and non-
critical elderly COVID-19 patients in
Indonesia and even other countries are still
lacking and rare. Through this descriptive
study, we aimed to summarize the clinical
features and to provide a comparison between
critical and non-critical elderly COVID-19
patients who were admitted to Udayana
University Academic Hospital in hope that
this could act as a reference for physicians to
have a better understanding and to provide
better treatment for elderly COVID-19
patients in the future.

MATERIALS AND METHODS

Study Design and Setting
This study was designed as an
observational cross-sectional study

conducted at Udayana University Academic
Hospital which serves as a health facility in
Jimbaran, Bali and was the province’s main
referral site for COVID-19 patients.

Data Collection

Secondary data of all elderly COVID-19
patients admitted to Udayana University
Academic Hospital between April 2020 and
March 2021 were collected through medical
records using the method of total sampling.
The inclusion criteria for our study were all
elderly COVID-19 patients who were aged
60 to 90 years old. Although there are
different ways to classify elderly age range,
several studies such as the study by Alterovitz
and Mendelsohn* in Journal of Aging Studies
had used 60 years old as the baseline age for
elderly people according to the US census
bureau age divisions as well as to previous
researches on physical and cognitive aspects
of aging. In addition, three other studies
which discussed about clinical characteristics
of elderly COVID-19 patients in Jakarta,
Hunan, and Hainan had also used 60 years old
as the baseline age for their population of
elderly patients.>’

The patients were then divided into two
categories, including critical and non-critical
elderly COVID-19 patients. Critical patients
were patients who met any of the following
criteria, including patients with Acute
Respiratory Distress Syndrome (ARDS),
shock, and/or sepsis; patients who were
admitted to the ICU; and patients who died in
a short duration upon admission, whereas
non-critical patients consisted of the rest.
Patients were excluded if they were not aged
60 to 90 years old and/or were not diagnosed
with Covid-19. The collected data only
consisted of epidemiological features,
clinical ~ manifestations, = comorbidities,
laboratory results, treatment, and patients’
outcome, whereas any data regarding
patients’ identity were not disclosed due to
patients’ right to privacy. Patients who
decided to opt out of the study were also
given the opportunity to contact the authors
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and all data were only accessible to the
authors. This study had been approved by the
Ethical Commission of Udayana University
(No. 1010/UN14.2.2.VI1.14/LT/2020).

Data Analysis

All statistical analyses were performed
using IBM SPSS Statistics 20. All data, except
sex and prognosis, were tested using
Kolmogorov-Smirnov Z test and continued by
either Independent-Samples T test if the
asymptotic significance 2-tailed was > 0.05 or
Mann-Whitney U test if the asymptotic
significance 2-tailed was < 0.05. Sex and
prognosis variables were tested using Chi-
square test. Continuous variables are described
in median (interquartile range, 1QR) and
categorical variables are presented as n (%).

RESULTS AND DISCUSSION

A total of 280 elderly COVID-19 patients
were included in this study and all patients
were admitted to Udayana University
Academic Hospital, Bali. The median age of
all elderly patients were 65.0 years old. This
finding correlates with a study in China
where COVID-19 had the epidemiological
characteristics which commonly affect age
group ranging from 30 to 79 years old.2 Other
specific studies on elderly COVID-19
patients also showed similar results where a
study in Jakarta by Azwar et al.®> found that
the majority of its patients were aged 60 to 69
years old whereas another study in Hunan by
Guo et al.b found that the median age of all its
elderly patients was 67 years old.

More than half of the patients in this study
were constituted by male patients in both
critical and non-critical criterion. The data

samples in several other studies from
different countries were also predominantly
constituted by male patients. A study in a
tertiary hospital in North India by Soni et al.®
reported that 57.8% of its patients were males
and an even higher percentage were reported
from a study in Al Ain Hospital of United
Arab Emirates by Ismail et al.® where 84.6%
of its critical patients were also males. Aside
from the prevalence of COVID-19 cases
among males, it was also found that there was
a difference in terms of fatality rate where
males showed higher results.!! There are
several mechanisms which may contribute to
the possible correlation between male sex and
a higher incidence of COVID-19 cases
among them. The SARS-CoV-2 is known to
infect humans by binding to angiotensin-
converting enzyme 2 (ACE2) receptor. After
binding to the ACE2 receptor, the virus is
then able to enter human tissue through cell
surface fusion mediated by transmembrane
protease serine 2 (TMPRSS2).12

In molecular perspective, ACE2 gene is
found to be located on the X chromosome
which means there should be alleles that
regulates resistance towards Covid-19.1! In
addition, ACE2 was also found to be a
constitutive product of Leydig cells which is a
factor affecting testosterone secretion in
males. To further support this incidence, it was
also found that androgen receptor activity had
been considered as a factor in the transcription
of TMPRSS2 gene, thus implying that the
expression of TMPRSS2 modulated by
testosterone  might contribute to male
predominance in COVID-19 cases.'® Despite
several supporting factors which may explain
male predominance in COVID-19 cases, there
are also several studies which had higher cases
among females rather than males.5*
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Table 1. Demographics and Clinical Characteristics of Elderly COVID-19 Patients

All Patients

Critical Non-critical

(n = 280) (n=51) (n = 229) p value
Age, years 65.0 (62.0-72.0) 68.0 (63.0-74.0) 65.0 (62.0-71.0) 0.061
Sex 0.059
Male 170 (60.7) 37 (72.5) 133 (58.1)
Female 110 (39.3) 14 (27.5) 96 (41.9)
Symptoms
Fever 276 (98.6) 51 (100) 225 (98.3) 0.344
Cough 252 (90) 46 (90.2) 206 (90) 0.959
Cold 46 (16.4) 2 (3.9 44 (19.2) 0.000
Sore Throat 116 (41.4) 17 (33.3) 99 (43.2) 0.187
Cephalgia 78 (27.9) 8(15.7) 70 (30.6) 0.015
Myalgia 90 (32.1) 10 (19.6) 80 (34.9) 0.020
Diarrhea 15 (5.4) 5 (9.8) 10 (4.4) 0.223
Comorbidities
Hypertension 132 (47.1) 17 (33.3) 115 (50.2) 0.026
Heart Disease 68 (24.3) 23 (45.1) 45 (19.7) 0.000
Diabetes 72 (25.7) 13 (25.5) 59 (25.8) 0.968
Kidney Disease 12 (4.3) 2(3.9) 10 (4.4) 0.888
Malignancy 5(1.8) 1(2) 4 (1.7) 0.917
HIV 0(0) 0(0) 0(0)
Autoimmune 0 (0) 0 (0) 0 (0)
Data are presented in median (IQR) or n (%)
The study of critical patients by Ismail et A study from Central Sulawesi by

al.l% showed that the most common
symptoms presented in its patients were
coughing followed by fever. Another study
from China by Liu et al.” which compared the
clinical features manifested in elderly
patients with young patients also showed that
the most common symptoms in both age
groups were fever and cough. These clinical
features are in accordance with our findings
where both non-critical and critical patients
were most commonly presented with
symptoms of fever followed by coughing.
While ACE2 acts as an entry point for Covid-
19, it also has a crucial anti-inflammatory role
by converting angiotensin I, which is a
perpetrator of inflammation, to angiotensin 1-
7 in the renin-angiotensin signaling system.
The expression of ACE2 declines with aging
and in patients with cardiovascular diseases.
When SARS-CoV-2 binds to ACE2 receptors
in patients, it further reduces the ACE2 cell
surface expression. Hence, elderly COVID-
19 patients with cardiovascular comorbidities
are suspected to have a significantly low level
of ACE2 which contributes to the
predisposition of a more severe outcome.*®

Faustine'® which focused on the severity
profile of COVID-19 patients with
hypertension concluded that there was no
significant correlation between high blood
pressure and the severity and mortality of
COVID-19 patients. On the other hand, it was
stated that cardiovascular comorbidities other
than hypertension were associated with the
severity of Covid-19.1® Another study stated
that the presence of heart lesion in COVID-
19 patients was associated with poor
prognosis where these patients were five to
ten times more at risk. The cardiac
manifestations found were predominated by
acute myocardial damage.!” These findings
may provide an explanation to the difference
found in terms of the most common
comorbidity suffered by the elderly patients
in our study where hypertension was more
prevalent in non-critical elderly patients
whereas heart disease was more prevalent in
critical elderly patients. All data on
demographics and clinical characteristics are
presented in Table 1.
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Table 2. Laboratory Results of Elderly COVID-19 Patients

All Patients Critical Non-critical |
(n = 280) (n =51) (n = 229) pvalue

Hemoglobin, d/dL 13.2 (12.1-14.1) 13.7 (11.9-14.3) 13.2 (12.1-14.0) 0.967
Hematocrit, % 39.0 (36.1-41.5) 39.1(35.5-42.4) 38.9 (36.2-41.5) 0.718
Leukocyte count, x103uL 6.77 (5.1-8.8) 8.1(6.1-12.4) 6.3 (4.9-8.3) 0.000
Neutrophil count, x10%uL 4.5 (3.2-6.6) 6.9 (4.4-10.5) 4.2 (3.1-5.9) 0.000
Lymphocyte count, x103uL 1.2 (0.8-1.7) 0.7 (0.5-1.2) 1.35 (0.9-1.9) 0.000
Neutrophil-to-Lymphocyte 3.4 (2.0-5.7) 10.0 (4.7-16.1) 3.1(1.9-4.6) 0.000
Ratio
Platelet count, x10%uL 210.5(165.0-272.0) 187.0 (163.0-234.0) 219.0 (165.5-276.0) 0.037
Liver function

SGOT, U/L 33.0 (26.0-50.0) 52.0 (34.3-70.0) 31.0 (25.0-45.0) 0.000

SGPT, U/L 29.0 (21.5-47.0) 44.5 (28.0-67.5) 28.0 (20.0-40.5) 0.000
Kidney function

Blood urea nitrogen, 15.0 (11.0-21.0) 20.0 (15.0-30.5) 14.0 (11.0-19.0) 0.000
mg/dL

Creatinine, mg/dL 0.8 (0.6-1.1) 0.9(0.7-1.2) 0.8 (0.6-1.0) 0.122
Random blood sugar, 114.5(97.0-152.0) 121.0(107.0-152.0)  114.0 (96.0-152.0) 0.959

mg/dL

Data are presented in median (IQR) or n (%)

Similar to our study, the study by Faustine
et al.’® found that most patients’ laboratory
test showed an increase in neutrophils level
but a decrease in lymphocytes level.
According to several other studies, majority
of the COVID-19 cases also displayed low
lymphocytes level, especially in critical
patients. The SARS-CoV-2 virus is known to
induce the manifestation of cytokine storm
during infection which causes an excessive
inflammatory  reaction. The persistent
stimulation in this phenomenon may lead to a
reduction in lymphocytes.*® The higher value
of neutrophil and lower value of lymphocyte
in critical patients when compared to the
lower value of neutrophil and higher value of
lymphocyte resulted in a disparity of NLR
value where the median NLR in critical
patients was significantly higher. The value
of NLR was found to be constantly higher in
severe COVID-19 patients in several other
studies. A study which focused on the
predictive values of NLR found that NLR has
good specificity and sensitivity, thus
makingit a good predictive value on the
severity and mortality of COVID-19
patients.!®

The median platelet level of critical patients
was found to be approximately 32 x 10%/uL

lower than non-critical patients in this study.
Mild thrombocytopenia had been reported as
one of the laboratory findings in 58-95% of
severe COVID-19 cases. Viral infections are
able to cause thrombocytopenia through
various causes. The development of
thrombocytopenia in response to viral
infections is generally mediated via enhanced
platelet clearance. Viruses are also known to
interact with megakaryocytes and reduce
platelet synthesis.?

The correlation between elevated levels of
SGOT and SGPT in liver function test and
COVID-19 is still a subject of debate and
needs  further investigation.?®  Direct
cytopathic effect may not be the main
mechanism for SARS-CoV-2 to induce liver
damage since ACE2 receptors are found to be
more abundant in cholangiocytes than in
hepatocytes.?? However, other factors such as
Covid-19-induced cytokine storm, sepsis, or
drug-induced liver injury should be
considered as possible mechanisms of Covid-
19-related liver injury. In addition, COVID-
19 may also worsen underlying chronic liver
disease which contributes to a higher
mortality outcome.?® The disparities of
kidney function test in median urea between
critical and non-critical patients may be due
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to the role of COVID-19 in causing kidney
damage. The infection of SARS-CoV-2 may
contribute to the impairment of Kkidney
through multiple mechanisms. The viral load
of SARS-CoV-2 was found to be able to
directly induce cytotoxicity of renal resident
cell. Symptoms manifested in COVID-19

patients such as fever, vomiting, diarrhea, and
shock could also cause  kidney
hypoperfusion. In addition, the cytokine
storm induced by SARS-CoV-2 should also
be considered.?* All data on laboratory results
are presented in Table 2.

Table 3. Treatment and Outcomes of Elderly COVID-19 Patients

All Patients Critical Non-critical |
(n = 280) (n = 51) (n = 229) pvalue

Treatment

Antiviral Therapy 19 (6.8) 5(9.8) 14 (6.1) 0.353

Antibiotics 209 (74.6) 35 (68.6) 174 (76) 0.035

Vitamin C 262 (93.6) 43 (84.3) 219 (95.6) 0.038

Anticoagulants 48 (17.1) 14 (27.5) 34 (14.8) 0.066
Prognosis 0.000

Discharge 243 (86.8) 15 (29.4) 228 (99.6)

Death 37 (13.2) 36 (70.6) 1(0.4)

Data are presented in median (IQR) or n (%)

A significantly higher overall mortality
rate in elderly COVID-19 patients was found
in this study and the study conducted by
Azwar, et al.’ in Jakarta when compared to
the study by Guo et al.® in Hunan, China. The
mortality rate in our study and the one in
Jakarta was 13.2% and 23% respectively in
contrast to the only 2.9% in Hunan.>® There
are several factors that we supposed may
have contributed to higher mortality rate in
Indonesian studies when compared to China.
These factors included the lower usage of
antiviral therapy and choice of antibiotics
administered to patients. Only 6.8% from all
the elderly patients in our study were given
antiviral therapy with the choice of either
Aluvia (Lopinavir-Ritonavir), Favipiravir, or
Remdesivir. The administration of antibiotics
was much higher with the choice of either
Azithromycin, Levofloxacin, or combination
of both. In comparison, 93.3% of the elderly
patients in Hunan were given antiviral
therapy and the most common antibiotic
administered was moxifloxacin.®

A study by Wu et al.?® found that patients
experiencing mild symptoms received earlier
initiation of antiviral therapy, thus indicating
that early and timely administration of
antiviral therapy may contribute to the

slowing of COVID-19 progression into a
more severe state and may improve the
prognosis of patients under care. In a
randomized controlled trial, which assessed
the clinical efficacy and safety of
moxifloxacin compared to levofloxacin plus
metronidazole in treating community-acquire
pneumonia (CAP), it was found that
moxifloxacin  monotherapy was more
effective in treating CAP with a clinical cure
rate of 76.7% compared to 51.5% in the
levofloxacin plus metronidazole group. The
administration of moxifloxacin also showed
lower incidence of adverse events with a
more convenient dosing regimen.? All data
on the treatments and outcomes of patients
are presented in Table 3.

STRENGTHS AND LIMITATIONS

The strengths of this study were being the
first few studies to focus on the clinical
profile of elderly COVID-19 patients and to
further compare the characteristics of critical
and non-critical patients in Indonesia and
even Southeast Asia. The limitations of this
study were not including the data of the
second wave of COVID-19 in Indonesia,
which was predicted to have higher
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mortalities, and not further classifying the
elderly age group into youngest-old (65-74
years), middle-old (75-84 years), and oldest-
old (> 85 years) for a more in-depth
comparison.

CONCLUSIONS

In conclusion, elderly patients are more
susceptible to develop a severe outcome with
COVID-19. There is a diverse number of
possible factors which affect bodily functions
in elderly patients and contribute to the
progression of the disease. Hence, a
multimodal approach in the treatment of
elderly COVID-19 patients is very essential.
The higher mortality rate in elderly patients
should be able to be reduced by giving early
and timely antiviral therapy with the addition
of effective choice of drugs.

ACKNOWLEDGEMENT

The authors would like to acknowledge
the director of Udayana University Academic
Hospital Dr. dr. | Dewa Made Sukrama, M. S,
Sp.MK (K) and the dean of Faculty of
Medicine Udayana University Dr. dr.
Komang Januartha Putra Pinatih, M.Kes.

ETHICAL CLEARANCE

The research protocol was approved by the
Ethical Commission of Udayana University
(No. 1010/UN14.2.2.V11.14/LT/2020).

FUNDING

This paper did not receive nor use any
sorts of funding before, during, and after its
making.

CONFLICT OF INTEREST

The authors declared that there was no
conflict of interests that might bias or

fabricate the information and work stated
within the paper.

AUTHOR CONTRIBUTION

Study design and data collection: CAWP.
Clinical advice and data collection: IKAS.
Data analysis and report writing: DJ and
RCS. Report writing and manuscript review:
IKHA, GVP, IGWP, J, and PKW. Manuscript
review and revision: DAFPS and IGNASD.

REFERENCES

1. WHO. WHO Director-General’s opening
remarks at the Mission briefing on COVID-19 -
12 March 2020 [Internet]. World Health
Organization. 2020 [cited 2022 Jul 16]. Available
from: https://www.who.int/director-
general/speeches/detail/who-director-general-s-
opening-remarks-at-the-mission-briefing-on-
covid-19---12-march-2020

2. Hikmawati I, Setiyabudi R. Epidemiology of
COVID-19 in Indonesia: common source and
propagated source as a cause for outbreaks. J
Infect Dev Ctries. 2021;15(5):646-52.

3.  Perrotta F, Corbi G, Mazzeo G, Boccia M,
Aronne L, D’Agnano V, et al. COVID-19 and the
elderly: insights into pathogenesis and clinical
decision-making. Aging Clin Exp Res [Internet].
2020;32(8):1599-608. Available from:
https://doi.org/10.1007/s40520-020-01631-y

4. Alterovitz SSR, Mendelsohn GA. Relationship
goals of middle-aged , young-old , and old-old
internet daters: An analysis of online personal
ads. J Aging Stud [Internet]. 2013;27(2):159-65.
Available from:
http://dx.doi.org/10.1016/j.jaging.2012.12.006

5. Azwar MK, Setiati S, Rizka A, Fitriana I, Saldi
SRF, Safitri ED. Clinical Profile of Elderly
Patients with COVID-19 hospitalised in
Indonesia’s National General Hospital. Acta Med
Indones. 2020;52(3):199-205.

6. GuoT, Shen Q, Guo W, He W, Li J, Zhang Y, et
al. Clinical Characteristics of Elderly Patients
with COVID-19 in Hunan Province, China: A
Multicenter, Retrospective Study. Gerontology.
2020;66(5):467-75.

7. Liu K, ChenY, Lin R, Han K. Clinical features
of COVID-19 in elderly patients: A comparison
with young and middle-aged patients. J Infect
[Internet]. 2020;80(6):e14-8. Awvailable from:
https://doi.org/10.1016/j.jinf.2020.03.005

8.  Pericas JM, Hernandez-Meneses M, Sheahan TP,
Quintana E, Ambrosioni J, Sandoval E, et al.

IJTID, p-ISSN 2085-1103, e-ISSN 2356-0991

Open access under CC-BY-NC-SA 4.0 International License



34

10.

11.

12.

13.

14.

15.

16.

17.

Cokorda Agung Wahyu Purnamasidhi, et al. Epidemiological and Clinical Features

COVID-19: From epidemiology to treatment.
Eur Heart J. 2020;41(22):2092-108.

Soni SL, Kajal K, Yaddanapudi LN, Malhotra P,
Puri GD, Bhalla A, et al. Demographic & clinical
profile of patients with COVID-19 at a tertiary
care hospital in north India. Indian J Med Res
[Internet]. 2021;115-25. Awvailable from:
http://www.ncbi.nlm.nih.gov/pubmed/23144490
Ismail K, Bensasi H, Taha A, Nazir A,
Abdelkhalek M, Mohamed W, et al
Characteristics and outcome of critically ill
patients with coronavirus disease-2019 (COVID-
19) pneumonia admitted to a tertiary care center
in the United Arab Emirates during the first wave
of the SARS-CoV-2 pandemic. A retrospective
analysis. PLoS One [Internet]. 2021;16(10
October):5-17. Available from:
http://dx.doi.org/10.1371/journal.pone.0251687
Tay MZ, Poh CM, Rénia L, MacAry PA, Ng
LFP. The trinity of COVID-19: immunity,
inflammation and intervention. Nat Rev
Immunol [Internet]. 2020;20(6):363-74.
Auvailable from:
http://dx.doi.org/10.1038/s41577-020-0311-8
Jackson CB, Farzan M, Chen B, Choe H.
Mechanisms of SARS-CoV-2 entry into cells.
Nat Rev Mol Cell Biol. 2022;23(1):3-20.
Pozzilli P, Lenzi A. Commentary : Testosterone ,
a key hormone in the context of COVID-19
pandemic. 2020;(January):19-21.

Fauzar F, Kurniati R, Abdullah F, Kam A. The
Profile of COVID-19 Patients in Semen Padang
Hospital Indonesia. J Kesehat Andalas.
2021;10(1):45.

AlGhatrif M, Cingolani O, Lakatta EG. The
Dilemma of Coronavirus Disease 2019, Aging,
and Cardiovascular Disease Insights From
Cardiovascular Aging Science. JAMA Cardiol.
2020;5(7):747-8.

Faustine I, Malik A, Andrajati R, Wanandi SI.
Clinical Characteristics and Severity Profile of
COVID-19 Patient with Hypertension in Palu,
Central ~ Sulawesi. Indones J  Pharm.
2021;32(4):563-72.

Zakhama L, Yahia F, Ben Abdelaziz A,
Maghrebin PRP R, Faten Yahia C. COVID-19
and Cardiovascular diseases. Scoping review
study. Tunis Med [Internet]. 2020;98(04):283—
94, Available from:

18.

19.

20.

21.

22.

23.

24.

25.

26.

https://www.researchgate.net/publication/34135
5098

Zhang HJ, Qi GQ, Gu X, Zhang XY, Fang YF,
Jiang H, et al. Lymphocyte blood levels that
remain low can predict the death of patients with
COVID-19. Med (United States). 2021;100(28).
Li X, Liu C, Mao Z, Xiao M, Wang L, Qi S, et al.
Predictive values of neutrophil-to-lymphocyte
ratio on disease severity and mortality in
COVID-19 patients: a systematic review and
meta-analysis. Crit Care [Internet].
2020;24(1):1-10. Available from:
https://doi.org/10.1186/513054-020-03374-8
Wool GD, Miller JL. The Impact of COVID-19
Disease on Platelets and Coagulation.
Pathobiology. 2021;88(1):15-27.

Moon AM, Barritt AS. Elevated Liver Enzymes
in Patients with COVID-19: Look, but Not Too
Hard. Dig Dis Sci [Internet]. 2021;66(6):1767-9.
Available from: https://doi.org/10.1007/s10620-
020-06585-9

Xu W, Huang C, Fei L, Li Q, Chen L. Dynamic
changes in liver function tests and their
correlation with illness severity and mortality in
patients with covid-19: A retrospective cohort
study. Clin Interv Aging. 2021;16:675-85.
Jothimani D, Venugopal R, Abedin MF,
Kaliamoorthy I, Rela M. COVID-19 and the
liver. J Hepatol. 2020;73(5):1231-40.

Liu YF, Zhang Z, Pan XL, Xing GL, Zhang Y,
Liu ZS, et al. The chronic kidney disease and
acute kidney injury involvement in COVID-19
pandemic: A systematic review and meta-
analysis. PLoS One [Internet]. 2021;16(1
January):1-13. Available from:
http://dx.doi.org/10.1371/journal.pone.0244779
Wu J, Li W, Shi X, Chen Z, Jiang B, Liu J, et al.
Early antiviral treatment contributes to alleviate
the severity and improve the prognosis of patients
with novel coronavirus disease (COVID-19). J
Intern Med. 2020;288(1):128-38.

Sun TY, Sun L, Wang RM, Ren XP, Sui DJ, Pu
C, et al. Clinical efficacy and safety of
moxifoxacin Versus levofoxacin plus
metronidazole for community-acquired
pneumonia with aspiration factors. Chin Med J
(Engl). 2014;127(7):1201-5.

IJTID, p-ISSN 2085-1103, e-ISSN 2356-0991

Open access under CC-BY-NC-SA 4.0 International License




