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ARTICLE INFO ABSTRACT

The case of Coronavirus Disease 2019 (COVID-19) is growing rapidly
worldwide. More than 6 million people in Indonesia were confirmed to be
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infected as of March 2022. This disease caused an increase in the demand of
respiratory assistance and intensive care services back in 2021.
Unfortunately, the report about COVID-19 case in Intensive Care Unit (ICU) of
Indonesia is very scarce although it is very crucial to evaluate the treatment
approach and the prognosis of the patients. This study aimed to determine the
characteristics, therapy, and outcomes of critically ill COVID-19 patients
treated in the ICU. This was a multicentre retrospective study conducted in 12
hospitals in Indonesia from April 2020 to March 2021. All data regarding the
characteristics, therapy, and outcomes of COVID-19 patients admitted to ICU
were recorded and analysed. 1,502 patients were included in this study.
Inpatient mortality occurred in 44.67% patients. The highest morbidity is
attributed to stroke (83.4%). We found a significantly longer duration of
mechanical ventilation use in non-survivors group (5.57 vs. 1.74 hours).
Furthermore, the results of this study showed a significant difference in all
type of treatment (excluding antifungal) between two groups. The mortality of
COVID-19 patients in ICU is considerably high. Hypothyroidism and DMII
patients showed a high serum asprosin, which linked with poor glycemic and
lipid management. It is a biomarker for diabetes and thyroid issues.
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GRAPHICAL ABSTRACT
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Introduction

Since December 2019, Coronavirus Disease 2019
(COVID-19) has infected more than 400 million
people worldwide and caused over 6 million
deaths. In Indonesia, 6,338,906 cases people
were confirmed to have the disease and 157,478
of them died as of August 2022 [1]. COVID-19 has
a broad clinical spectrum, from the mild to
critical cases requiring intensive care [2]. The
SARS-COV2 virus spreads rapidly so that the
number of patients requiring respiratory
assistance is also increasing. This condition
causes an increase in demand for intensive care
unit (ICU) services, which from the latest data
demonstrates a high mortality rate for critical
COVID-19 patients [3-5].

Preliminary data from a single centre in Wuhan
indicate a significant mortality rate with 61.5% of
patients dying within 28 days of ICU stay [6].
Since then, multicentre studies have begun to
develop, and a national study in Sweden showed
a lower mortality rate, 26.7% within 30 days [7].
However, data from the United States show a
high ICU mortality, especially in mechanically
ventilated patients who are still above 30%. The

same conditions were also found in other centres
with adequate facilities [8]. Meanwhile, in
Indonesia, the number of COVID-19 studies is still
limited and until now there has been no research
in the ICU.

Several studies have tried to describe the
characteristics and comorbidities in patients with
SARS-CoV infection [9, 10]. However, there are no
publications that discuss COVID-19 patients in
the ICU specifically including their
characteristics, therapy, and outcomes. This
population data is very crucial in determining the
prognosis and evaluating the treatment approach
that has been implemented so far. This study
aimed to determine the characteristics, therapy,
and outcomes of critically ill COVID-19 patients
treated in the ICU.

Materials and Methods

This is a retrospective multicentre study by using
medical record instruments carried out in the
COVID-19 ICU starting from the beginning of one-
year treatment from April 2020 to March 2021.
The target population is COVID-19 critical adult
patients at twelve hospitals (Adam Malik Hospital
Medan, Dr. M. Hoesin Hospital Palembang,

765|Page



Lubis B, et al. /]. Med. Chem. Sci. 2023, 6(4) 764-770

Wahidin
Universitas

Makassar,
Moewardi

Sudirohusodo Hospital
Hasanuddin Hospital,
Hospital Solo, Mattaher Hospital Jambi, Sanglah
Hospital Denpasar, Kariadi Hospital Semarang,
Awal Bros Hospital Batam, Universitas Indonesia
Hospital Jakarta, Dr. Cipto Mangunkusumo
Hospital, and Hasan Sadikin Hospital Bandung).
Inclusion criteria were patients aged >18 years
with COVID-19 diagnosis and admitted to ICU.
Patients with incomplete medical record data
were excluded from the study.

Subjects were taken by total sampling method. All
collected data will be uploaded to a website
called Research Electronic Data Capture
(REDCap). REDCap allows collaborators in those
12 hospitals to input and store data on a secure
system. The research team from the hospital will
be given the REDCap server login details to enter
the data securely into the system. The patient's
name will be concealed in the report. The
username and password given by the coordinator
of the organizer
disseminated and only certain people appointed
by the main researcher can access the REDCap

research will not be

server. The REDCap server is managed by the
Universitas Indonesia. This study has been
approved by the Ethics Committee with the
reference letter

841/UN4.6.4.5.31/PP36/2020.
The statistical analysis was performed by using
Stata version 15 (College Station, Texas 77845
USA). Counts and percentages were used to
summarize categorical
variables were summarized by using mean *
standard deviation (SD) or median. Chi-square
tests were used to assess the association between
categorical clinical or laboratory parameters and
study outcomes. Independent t-test were used to
determine the association of
variables, with the study outcomes. Hypothesis
testing was performed at 5% level of significance.

number of

variables. Continuous

continuous

Results and Discussion

1502 patients were included in this study. Table
1 represents the baseline characteristics and
outcomes of study population. We found that the
mortality rate of our subject is 44.67% (Figure 1).

Non-Survivors

B MORTALITY IN PATIENTS ADMITTED TO INTENSIVE CAREWITH COVID-19

55,3

Survivors

Figure 1: Mortality in patients admitted to intensive care with COVID-19

Table 1: Baseline characteristics and outcome of study population

Variables All Non-Survivors Survivors Sig.
(n=1502) (n=671) (n=831)
Age (meantSD) 47.77+12.88 48.03+12.91 46.88+12.96 0.1849
BMI (mean+SD) 24.27+3.48 24.14+3.41 24.46%3.60 0.1445
Length of stay in ICU (days) 5.98+6.19 6.19+5.53 6.08+6.69 0.7322
Duration of Mechanical 1.86£3.91 3.33+4.68 0.7742.78 0.0000
Ventilation (days)

Table 2
neurological

lists that respiratory parameters,

parameters, hematological
parameters, hemodynamic parameters, and liver
and metabolic parameters that did not differ

significantly. The therapeutic protocol applied to

COVID-19 patients in ICU revealed good results,
although the mortality rate was quite high.

Based on the results of our study, we found that
the mortality rate of our study population is
considered high as 44.67%. The high mortality of
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patients admitted to ICU indicates the presence of
severe complications [11]. According to data

reported in the United States, the mortality of
COVID-19 patients in the ICU is estimated at 67%

Table 2: Multiple parameters of study population

in Washington and 32% in the United Kingdom
[9].

Respiratory Parameters (mean+SD) All Non-Survivors Survivors Sig.
(n=1502) (n=671) (n=831)

Respiratory rate /min 25.63+5.64 26.19+6.11 25.10+5.18 0.0015

Sp02 % 93.21+7.17 91.77 +7.85 95.05 +5.75 <0.001

pH 7.41+0.13 7.38+0.13 7.44 £ 0.13 <0.001

PaCOz2 38.07£15.01 39.10£15.85 37.03+13.01 0.0166

PaO2 100.95+43.47 95.60 + 43.56 104.87 + 42.93 0.0003

HCO3 22.96+6.42 22.37+£6.34 23.65 + 6.46 0.0029

BE -0.23+£8.14 -1.91+£7.85 1.52 £8.03 <0.001

PF Ratio 137.91+107.27 122.69 +92.49 160.55 +122.80 | <0.001
Neurological Parameters (mean+SD)

Glasglow Coma Scale (GCS) | 14212194 | 1390231 | 1447149 <0.001
Hematological Parameters (mean+SD)

Hemoglobin g/dL 12.52+2.68 12.59 + 2.57 12.46 £ 2.76 0.3885
Hematocrit % 37.79+8.20 38.11+8.28 37.49 £8.13 0.1984
Neutrophil % 81.29+12.72 83.82+11.9 79.49 +12.98 <0.001

Lymphocytes % 10.37+7.32 8.66 +6.16 11.58 £ 7.81 <0.001
Neutrophil Lymphocytes Ratio (NLR) 14.65+14.78 17.55+16.64 12.59+12.92 <0.001
International Normalized Ratio (INR) 1.13+0.21 1.15+0.233 1.11+0.18 0.0233
Fibrinogen mg/dL 476.26x200.89 | 483.41+214.92 | 466.73+180.83 | 0.4616
D-Dimer mg/L 5.31+7.88 5.48 +7.37 5.18 +8.26 0.5612
Hemodynamic Parameters (mean+SD)
Systolic mmHg 127.29+23.13 127.21 + 24.54 127.39+11.17 0.9057
Diastolic mmHg 75.81+£13.48 75.75 +14.78 75.88+11.51 0.8811
Mean Arterial Pressure (MAP) mmHg 93.53+16.52 93.88+17.73 93.17 £ 15.16 0.4889
Body Temperature °C 36.96+0.75 37.02 £ 0.84 36.91 + 0.66 0.0131
Liver and Metabolic Parameters
Total Bilirubin mg/dL 1.22+1.68 1.30+1.71 1.13+1.66 0.302
Direct Bilirubin mg/dL 0.69+1.24 0.70+1.18 0.69+1.30 0.9216
Indirect Bilirubin mg/dL 0.43+0.35 0.41+0.30 0.45£0.39 0.2901
SGOT U/L 90.35+182.28 100.14 + 185.46 82.85+179.6 0.116
SGPTU/L 73.34+164.02 80.38 +179.34 67.89 + 151.02 0.1986
Albumin g/dL 3.05+0.6 292 +0.63 3.14 £ 0.56 <0.001
Renal Parameters
Ureum mg/dL 57.38+58.1 61.43 £60.8 53.38 £ 55.08 0.0243
Creatinine mg/dL 2.15+0.94 2.36+3.28 1.94 +3.05 0.0248
Electrolyte Parameter
Sodium mmol/L 135.13+6.4 134.71 + 6.81 135.44 + 6.07 0.0454
Potassium mmol/L 4.05+0.88 411+0.93 4.01+0.84 0.0556
Chloride mmol/L 103.87+7.55 104.73+ 8.15 103.21+7.37 <0.001

This rate is consistent with findings across the
globe by Armstrong et al., showing an overall of
41.6%, ranging from 34.0% to 49.7%, obtained
from the data of 24 studies which included

10,150 patients from several countries and
centres [4]. Compared with some early reports of
COVID-19 from Wuhan, with mortality rates of
ICU patients ranging from 52 to 62% and
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increased to 86-97% among those requiring
invasive mechanical ventilation, it is clear that the
mortality rate of COVID-19 patients in the ICU is
declining. Reports by Intensive Care National
Audit & Research Centre (ICNARC) also
indicating a peak at 52% in April 2020, and
downtrend in mortality in the following months.
The update of study by Armstrong et al. also
show a decreasing mortality rate with an overall
of 35.5% [12, 13].

The downtrend of mortality rate of COVID-19
patients in ICU is found uniformly across the
globe despite differences in demographic
characteristics, comorbidities, ICU admission
criteria, treatments, and interventions done to
the patients. It is believed that the increase of
healthcare experiences and studies related to the
diagnosis and treatment of COVID-19 has made
this trend possible. Furthermore, a decline in the
viral load is suggested to play a role in the
declining mortality rate of COVID-19. This is
shown in a study conducted in Michigan,
comparing the viral load of hospitalized COVID-
19 patients during the period of April 2020-June
2020, which notice a reduction of the “high viral
load category” from a 25.5% to a zero percent in
the sixth week of study. Thus, making the viral
load being use to assess the severity of the
pandemic [3].

This is the first multicentre retrospective
observational study of outcomes of patients
admitted to ICU with COVID-19 in Indonesia.
Even though, the first COVID-19 was reported in
Indonesia on March 2, 2020 with two cases. Data
on March 31, 2020 showed that there were 1,528
confirmed cases and 136 deaths. The COVID-19
mortality rate in Indonesia is 8,9%, this figure is
highest in Southeast Asia. As of March 30, 2020,
there were 693,224 cases and 33,106 deaths
worldwide. Europe and North America have
become the epicentre of the COVID-19 pandemic,
with cases and deaths already surpassing China.
The United States ranks first with the most
COVID-19 cases with the addition of 19,332 new
cases on March 30, 2020, followed by Spain with
6,549 new cases. Italy has the highest mortality
rate in the world, at 11.3% [14]. This number of
case reports confirms the human-to-human

transmission of coronavirus infection pneumonia.
Currently, there is no effective therapy or vaccine
for coronavirus infection pneumonia. This study
tries to report the outcome of Covid-19 patients
who received therapy according to the WHO
protocol.

Conclusion

The mortality of COVID-19 patients in ICU is
considerably high. The high mortality of patients
admitted to ICU indicates the presence of severe
complications.

Acknowledgments

The authors would like to thank Iche Andriyani
Liberty for her contribution in reviewing our
statistics. The author also would like to thank Dr.
Syafri K. Arif Sp.An KIC KAKV; Dr. A. Takdir
Musba Sp. An KMN FIPM; Dr. Faisal Sp.An KIC,
and Indonesian society of anesthesiology and
intensive therapy (INSAIT) for their contribution
to finishing this research.

Funding

This research did not receive any specific grant
from funding agencies in the public, commercial,
or not-for-profit sectors.

Authors' contributions

All authors contributed to data analysis, drafting,
and revising of the paper and agreed to be
responsible for all the aspects of this work.

Conflict of Interest

There are no conflicts of interest in this study.

ORCID:

Bastian Lubis
https://www.orcid.org/0000-0002-1839-4146
Arie Zainul Fatoni
https://www.orcid.org/0000-0002-3314-5586
Ahmad Feza Fadhlurrahman
https://www.orcid.org/0000-0001-9750-9273
Taufiq Agus Siswagama
https://www.orcid.org/0000-0002-2227-0373
Rudy Vitraludyono
https://www.orcid.org/0000-0002-3783-7029

768 |Page


https://www.orcid.org/0000-0002-1839-4146
https://www.orcid.org/0000-0002-3314-5586
https://www.orcid.org/0000-0001-9750-9273
https://www.orcid.org/0000-0002-2227-0373
https://www.orcid.org/0000-0002-3783-7029

Lubis B, et al. /]. Med. Chem. Sci. 2023, 6(4) 764-770

Mayang Indah Lestari
https://www.orcid.org/0000-0003-4655-1425
Haizah Nurdin
https://www.orcid.org/0000-0001-6919-4171
Septian Adi Permana
https://www.orcid.org/0000-0002-2535-0483
Ade Susanti
https://www.orcid.org/0000-0001-7934-791X
Agus Prima
https://www.orcid.org/0000-0002-5874-5991
Vincent Viandy
https://www.orcid.org/0000-0003-0461-4117
Bram Kilapon
https://www.orcid.org/0000-0002-9863-9632
Nurita Dian Kestriani Saragi Sitio
https://www.orcid.org/0000-0002-7015-1520
Erwin Pradian
https://www.orcid.org/0000-0002-3607-8702
Ricky Aditya Ardiwinangun
https://www.orcid.org/0000-0001-5634-7511
Retnaningsih
https://www.orcid.org/0000-0003-1072-6123
Danu Susilowati
https://www.orcid.org/0000-0003-1467-3591
Johan Arifin
https://www.orcid.org/0000-0002-6724-5403
Adhrie Sugiarto
https://www.orcid.org/0000-0003-2542-1373
Dita Aditianingsih
https://www.orcid.org/0000-0001-6201-2400

References

[1]. WHO. Coronavirus (COVID-19)
Dashboard [Crossref], [Google  Scholar],
[Publisher]

[2]. Yuki K. Fujiogi M. Koutsogiannaki S,
COVID-19 pathophysiology: A review, Clinical
immunology, 2020, 215:108427 [Crossref],
[Google Scholar], [Publisher]

[3]. Phua J.,, Weng L., Ling L., Egi M., Lim C.M,,
Divatia ].V. Shrestha B.R., Arabi Y.M. Ng ],
Anaesthesiology M.M., Gomersall C.D., Nishimura
M. Koh Y. Du B. for theAsian Critical Care
Clinical Trials Group, Intensive care management
2019 (COVID-19):
challenges and recommendations, The lancet
Respiratory Medicine, 2020, 8:506 [Crossref],
[Google Scholar], [Publisher]

of coronavirus disease

[4]. Armstrong R., Kane A., Cook T., Outcomes
from intensive care in patients with COVID-19: a
systematic  review meta-analysis  of
observational studies, Anaesthesia, 2020,
75:1340 [Crossref], [Google Scholar], [Publisher]
[5]. Mohammadi S., Doustkhah E. Salehi
Chaleshtori A., Esmailpour M. Zamani F,
Esmailpour A., A computational study at blocking
probability of the SARS-CoV-2 spike protein
through the binding of cellular receptors,
Eurasian Chemical Communications, 2021, 3:369
[Crossref], [Google Scholar], [Publisher]

[6]. Yang X, Yu Y, Xu J,, Shu H,, Liu H,, Wu Y,,
Zhang L., Yu Z,, Fang M., Yu T., Wang Y., Pan S,
Zou X, Yuan S. Shang Y. Clinical course and
outcomes of critically ill patients with SARS-CoV-
2 pneumonia in Wuhan, China: a single-centered,
retrospective, observational study, The Lancet
Respiratory Medicine, 2020, 8:475 [Crossref],
[Google Scholar], [Publisher]

[7]. Chew M., Chau K., Koh F,, Ng A, Ng S., Ng
S., et al. Safe operating room protocols during the
COVID-19 pandemic. Journal of British Surgery,
2020, 107:e292 [Crossref], [Google Scholar],
[Publisher]

[8]. King C.S., Sahjwani D., Brown A.W., Feroz
S., Cameron P., Osborn E., Desai M., Djurkovic S.,
Kasarabada A. Hinerman R., Lantry ]., Shlobin
0.A.,, Ahmad K., Khangoora V., Aryal S., Collins
A.C, Speir A, Nathan S, Outcomes of
mechanically ventilated patients with COVID-19
associated respiratory failure, Plos One, 2020,
15:e0242651 [Crossref], [Google Scholar],
[Publisher]

[9]. Al Mutair A., Al Mutairi A., Zaidi A.R.Z,
Salih S., Alhumaid S., Rabaan A.A., Al-Omari A,
Clinical Predictors of COVID-19 Mortality Among
Patients in Intensive Care Units: A Retrospective
Study, International Journal of General Medicine,
2021, 14:3719 [Crossref], [Google Scholar],
[Publisher]

[10]. Amirkhani R, Zarei A., Gholampour M,
Tavakoli H., Ramazani A., Honey and royal jelly
natural products as possible antiviral
nominations to SARS-CoV-2 main

and

combat

protease, Eurasian Chemical Communications,
2022, 4:567 [Crossref], [Google Scholar],
[Publisher]

769 |Page


https://www.orcid.org/0000-0003-4655-1425
https://www.orcid.org/0000-0001-6919-4171
https://www.orcid.org/0000-0002-2535-0483
https://www.orcid.org/0000-0001-7934-791X
https://www.orcid.org/0000-0002-5874-5991
https://www.orcid.org/0000-0003-0461-4117
https://www.orcid.org/0000-0002-9863-9632
https://www.orcid.org/0000-0002-7015-1520
https://www.orcid.org/0000-0002-3607-8702
https://www.orcid.org/0000-0001-5634-7511
https://www.orcid.org/0000-0003-1072-6123
https://www.orcid.org/0000-0003-1467-3591
https://www.orcid.org/0000-0002-6724-5403
https://www.orcid.org/0000-0003-2542-1373
https://www.orcid.org/0000-0001-6201-2400
https://covid19.who.int/
https://doi.org/10.1016/j.clim.2020.108427
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=COVID-19+pathophysiology%3A+A+review&btnG=
https://www.sciencedirect.com/science/article/pii/S152166162030262X?via%3Dihub
https://doi.org/10.1016/S2213-2600(20)30161-2
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Intensive+care+management+of+coronavirus+disease+2019+%28COVID-19%29%3A+challenges+and+recommendations&btnG=
https://www.thelancet.com/journals/lanres/article/PIIS2213-2600(20)30161-2/fulltext
https://doi.org/10.1111/anae.15201
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Outcomes+from+intensive+care+in+patients+with+COVID-19%3A+a+systematic+review+and+meta-analysis+of+observational+studies&btnG=
https://associationofanaesthetists-publications.onlinelibrary.wiley.com/doi/10.1111/anae.15201
https://doi.org/10.22034/ecc.2021.277176.1146
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=A+computational+study+at+blocking+probability+of+the+SARS-CoV-2+spike+protein+through+the+binding+of+cellular+receptors&btnG=
http://www.echemcom.com/article_130229.html
https://doi.org/10.1016/S2213-2600(20)30079-5
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Clinical+course+and+outcomes+of+critically+ill+patients+with+SARS-CoV-2+pneumonia+in+Wuhan%2C+China%3A+a+single-centered%2C+retrospective%2C+observational+study&btnG=
https://www.thelancet.com/journals/lanres/article/PIIS2213-2600(20)30079-5/fulltext
https://doi.org/10.1002/bjs.11721
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Safe+operating+room+protocols+during+the+COVID-19+pandemic&btnG=
https://academic.oup.com/bjs/article/107/9/e292/6120685
https://doi.org/10.1371/journal.pone.0242651
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Outcomes+of+mechanically+ventilated+patients+with+COVID-19+associated+respiratory+failure&btnG=
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0242651
https://doi.org/10.2147/IJGM.S313757
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Clinical+Predictors+of+COVID-19+Mortality+Among+Patients+in+Intensive+Care+Units%3A+A+Retrospective+Study&btnG=
https://www.dovepress.com/clinical-predictors-of-covid-19-mortality-among-patients-in-intensive--peer-reviewed-fulltext-article-IJGM
https://doi.org/10.22034/ecc.2022.320071.1279
http://www.echemcom.com/article_147345.html

Lubis B, et al. /]. Med. Chem. Sci. 2023, 6(4) 764-770

[11]. Rezaei S. Naghipour B. Rezaei M,
Dadashzadeh M., Sadeghi S., Chemical evaluation
of gastrointestinal, coronary and pulmonary
complications in patients admitted to the
intensive care unit, Eurasian = Chemical
Communications, 2022, 4:557 [Crossref], [Google
Scholar], [Publisher]

[12]. Richards-Belle A., Orzechowska I., Gould
D.W. Thomas K., Doidge ].C, Mouncey P.R,
Christian M.D., Shankar-Hari M., Harrison D.A,,
Rowan K.M., ICNARC COVID-19 Team. COVID-19
in critical care: epidemiology of the first epidemic

HOW TO CITE THIS ARTICLE

wave across England, Wales and Northern
Ireland, Intensive Care Medicine, 2020, 46:2035
[Crossref], [Google Scholar], [Publisher]

[13]. Shyam T., Das S., Impact of Covid-19 on
education scenario and digital divide in India,
Eurasian Chemical Communications, 2021, 3:700
[Crossref], [Google Scholar], [Publisher]

[14]. Surya S., Quadras ]., Subbulakshmi P.,
Degree-based molecular descriptors of certain
chemical graphs and drugs of COVID 19, Eurasian
Chemical Communications, 2022, 4:113
[Crossref], [Google Scholar], [Publisher]

Bastian Lubis, Arie Zainul Fatoni, Ahmad Feza Fadhlurrahman, Taufiq Agus Siswagama, Rudy Vitraludyono, Mayang
Indah Lestari, Haizah Nurdin, Septian Adi Permana, Ade Susanti, Agus Prima, Vincent Viandy, Bram Kilapon, Nurita Dian
Kestriani Saragi Sitio, Erwin Pradian, Ricky Aditya Ardiwinangun, Retnaningsih, Danu Susilowati, Johan Arifin, Adhrie
Sugiarto, Dita Aditianingsih. Mortality Rate of COVID-19 Patients in Intensive Care Unit: A Multicentre Retrospective

Observational Study. /. Med. Chem. Sci., 2023, 6(4) 764-770
https://doi.org/10.26655/JMCHEMSCI.2023.4.7
URL: http://www.jmchemsci.com/article 158550.html

770|Page


https://doi.org/10.22034/ecc.2022.332053.1342
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Chemical+evaluation+of+gastrointestinal%2C+coronary+and+pulmonary+complications+in+patients+admitted+to+the+intensive+care+unit&btnG=
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Chemical+evaluation+of+gastrointestinal%2C+coronary+and+pulmonary+complications+in+patients+admitted+to+the+intensive+care+unit&btnG=
http://www.echemcom.com/article_147212.html
https://doi.org/10.1007/s00134-020-06267-0
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=COVID-19+in+critical+care%3A+epidemiology+of+the+first+epidemic+wave+across+England%2C+Wales+and+Northern+Ireland&btnG=
https://link.springer.com/article/10.1007/s00134-020-06267-0
https://doi.org/10.22034/ecc.2021.294584.1201
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=septic+shock+treatment+pediatrics&btnG=&oq=Impact+of+Covid-19+on+education+scenario+and+digital+divide+in+India
http://www.echemcom.com/article_135250.html
https://doi.org/10.22034/ecc.2022.307133.1243
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=septic+shock+treatment&btnG=&oq=Degree-based+molecular+descriptors+of+certain+chemical+graphs+and+drugs+of+COVID+19
http://www.echemcom.com/article_143000.html
https://doi.org/10.26655/JMCHEMSCI.2023.4.7
http://www.jmchemsci.com/article_158550.html

