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ABSTRACT

Background: The association of lipid ratios with the severity and hospital outcome of COVID-19 patients has
been a topic of interest in the medical community. Lipids, particularly cholesterol and triglycerides, play a
significant role in the human body, including cell membrane formation, energy storage and the regulation of
various biological processes. The aim of this study was to assess the association of lipid ratio with the severity
and hospital outcome of COVID-19 patients.

Methods: This observational study was carried out in COVID unit of Bangabandhu Sheikh Mujib Medical
University (BSMMU) among hospital admitted COVID patients from March 2021 to February 2022.

Results: Total patients were 138 including 65.9% males. Majority (27.5%) were in the 41-50 age group. One
third (31.2%) were clinically severe COVID-19. There was overall significant difference of lipid ratio in different
severity except LDL/HDL group (p>0.03). The correlation coefficients of disease severity with TC/HDL (r,)=.338,
LDL/HDL (r)=.289 and TG/HDL (r)=.444. There was significant correlation between disease severity and
lipid ratio having moderate correlation with TG/HDL and weak correlation with TC/HDL and LDL/HDL. The
correlation coefficients between TC/HDL and hospital outcomes of use/development of rebreather (r)=.217,
HFNC (r)=.282, ARDS (r)=.307, arrhythmia (r) = .201, HDU/ICU (r)=.200 and ventilator (r)=.072.
There was significant correlation between TC/HDL and development of ARDS, use of rebreather and HFNC and
no other significant correlation with other outcomes. The correlation coefficients between LDL/HDL and hospital
outcomes of use/development of rebreather (r )=.211, HFNC (r)=.132, ARDS (r )=.286, arrhythmia (r )=.106,
HDU/ICU (r)=.064 and ventilator (r)=.028. There was no significant correlation between LDL/HDL and
hospital outcomes. The correlation coefficients between TG/HDL and hospital outcomes of use/development of
rebreather (r))=.427, HFNC (r)=.271, ARDS (r)=.502, arrhythmia (r)=.088, HDU/ICU (r)=.158 and
ventilator (r)) =.041. There was significant correlation between TG/HDL and development of ARDS, also with
use of rebreather and HFNC. No other significant correlation found with other outcomes.

Conclusion: From the findings of this current study, in can be concluded that lipid ratios are associated with
disease severity and hospital outcome of COVID-19 patients. There was moderate association between disease
severity and TG/HDL and weak association with TC/HDL and LDL/HDL. There was also association between
TC/HDL and the development of ARDS and the use of HFNC and between TG/HDL and the development of
ARDS, the use of rebreather, and HFNC.
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INTRODUCTION

The coronavirus disease 2019 (COVID-19) pandemic,
caused by the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), has significantly impacted
global public health and the economy since its
emergence in December 2019.! As of September 2021,
over 200 million confirmed cases and more than 4 million
deaths have been reported worldwide and these
numbers continue to grow.? Identifying factors that
influence the severity and hospital outcomes of COVID-
19 patients is crucial for optimizing patient care and
allocating medical resources efficiently. One such factor
that has recently gained attention is the lipid ratio, which
refers to the relative concentrations of different lipids in



Association of serum lipid profile ratios with disease severity and in-hospital outcome of patients

Azad MAK et al

the blood, such as total cholesterol (TC), high-density
lipoprotein cholesterol (HDL-C), low-density lipoprotein
cholesterol (LDL-C) and triglycerides (TG).? The lipid
ratio is often used to assess an individual’s risk of
developing cardiovascular diseases (CVD).# For example,
the TC/HDL-C, LDL-C/HDL-C and TG/HDL-C ratios are
considered predictors of atherosclerosis, coronary heart
disease and metabolic syndrome, respectively.’
Emerging evidence suggests that dyslipidemia, may play
arole in the pathogenesis of COVID-19.% In particular,
SARS-CoV-2 has been shown to interact with lipid
metabolism and signaling pathways, leading to
alterations in lipid homeostasis that might contribute to
the host immune response and viral replication.’
Additionally, an imbalance in lipid metabolism has been
associated with the overproduction of inflammatory
cytokines, which may contribute to the cytokine storm
observed in severe COVID-19 cases.® Cholesterol has
been demonstrated to have a significant role in the
entrance of the SARS-CoV-2 virus into cells and is a
crucial component of the membranes of host cells and
enveloped viruses.” The lipid rafts in the host cell
membranes are constantly in contact with serum lipids,
particularly low-density lipoprotein cholesterol (LDL-
C) and high-density lipoprotein cholesterol (HDL-C),
which can affect how well a virus interacts with host
cells and the severity of the ensuing illness.
Nevertheless, the magnitudes of the associations
between COVID-19 and TC, LDL-C and triglycerides
(TG) are contradictory. Many investigations have found
a link between COVID-19 severity and low blood levels
of HDL-C.!%!T Multiple studies have reported that
COVID-19 patients with comorbidities like hypertension,
diabetes and obesity, which are often accompanied by
dyslipidemia, are more likely to experience severe
outcomes, including intensive care unit (ICU)
admission, mechanical ventilation or death.!214 This
study aimed to explore the association of lipid ratios
with the severity and in-hospital outcomes of COVID-
19 patients.

METHODS

This observational study was carried out in COVID unit
of Bangabandhu Sheikh Mujib Medical University
(BSMMU) among hospital admitted COVID patients
from March 2021 to February 2022. Total 138 COVID-19

patients were enrolled in this study. All admitted patients
were classified into mild, moderate, severe, critical illness
as per national guideline. ' Lipid ratios was calculated.
Radiological assessment was also done in necessary
cases. Then these patients were followed up during
admission period to see any disease progression and
hospital outcomes. Socio-demographic data (age, sex,
BMI), clinical data (symptoms and signs) and data on
chronic medical illness were collected in structured pre-
designed data collection sheet. Data were analyzed with
the help of SPSS, Microsoft excel and Graph pad prism
software.

Inclusion criteria were age €”’18 with informed written
consent, COVID-19 confirmed case by RT-PCR and/or
radiological evidence suggestive of COVID-19.
Exclusion criteria were patients with malignancy
receiving chemo or radio therapy, patients with poorly
controlled COPD, DPLD, bronchial asthma, pregnancy,
high BMI (e”40 kg/m?), ESRD and decompensate CLD.

RESULTS

Total 138 patients were enrolled in this study with age
from 21 to over 70 years and 27.5% were in the 41-50
years age group. There is a higher proportion of males
(65.9%). The most common comorbidities were diabetes
mellitus (DM) (52.2%), hypertension (HTN) (44.7%) and
smoking (44.9%). Others are shown in Table I. There
were 31 (22.5%) patients in mild group, 35 (25.4%) in
moderate, 43 (31.2%) in severe and 29 (21.0%) in critical
group.

Among them median (IQR) of TC/HDL in mild patients
3.96 (3.36-4.64), in moderate 4.79 (3.44-5.23), in severe
4.95 (4.07-5.67) and in critical 5.77 (4.73-6.76); LDL/HDL
inmild 1.93 (1.43-2.38), in moderate 2.17 (1.50-2.71), in
severe 2.48 (1.97-2.79), and in critical 2.60 (2.10- 3.05);
TG/HDL inmild 4.77 (3.21-6.06), in moderate 5.65 (4.23-
7.00), insevere 9.33 (6.61-11.63), and in critical 9.15 (7.73-
10.15). There was overall significant difference of lipid
ratio in different severity except LDL/HDL group (p>0.05)
(Table II).

The correlation coefficients of disease severity with TC/
HDL (ry)=.338, LDL/HDL (r)=.289 and TG/HDL (r,)=.444.
There was significant correlation between disease
severity and lipid ratio having moderate correlation with
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TG/HDL and weak correlation with TC/HDL and LDL/

Table I. Baseline characteristics of the study people

HDL (Table IlI). (N=138)
The correlation coefficients between TC/HDL and  Characteristics Total  Percentage
hospital outcomes of use/development of rebreather ~ Age (year) 21-30 8 5.8
(r)=217, HFNC (1,)=282, ARDS (1,)=307,arthythmia i};‘g gg gg‘
(r)=.201, HDU/ICU (r)=.200 and ventilator (r,)=.072. 51-60 29 1
There was significant correlation between TC/HDL and 61-70 30 21.8
development of ARDS, use of rebreather and HFNC >70 9 6.5
and no other significant correlation with other outcomes. Gender Male 1 o1 62?
The correlation coefficients between LDL/HDL and BMI (Kg/m?) genrgael rew cight 417 307
hospital outcomes of use/development of rebreather Normal 80 58
(r)=211,HFNC (r)=.132, ARDS (r,)=.286, arrhythmia Over weight 45 326
(1)=106, HDU/ICU (r,)= 064 and venilator (r)=028. . gﬁzzng 5 48479
There was no significant correlation between LDL/HDL DM 7 52:2
and hospital outcomes. The correlation coefficients HTN 63 447
between TG/HDL and hospital outcomes of use/ Asthma 10 72
development of rebreather (r)=.427, HFNC (r)=.271, COPD 8 58
ARDS (r,)=502, arthythmia (r,)=.088, HDU/CU (r,)=158 gg) 271 15512
and ventilator (r,) =.041. There was significant correlation CVD 1 8
between TG/HDL and development of ARDS, also with Malignancy 1 0.7
use of rebreather and HFNC (Table V). Others 10 72
Table Il. Frequencies (Mediant IQR) and comparison lipid ratio with different severity (N=138)
Metabolic markers Mild Moderate Severe Critical P-value
TC/HDL 3.96(3.36-4.64) 4.79(3.44-5.23) 4.95(4.07-5.67) 5.77(4.73-6.76) <0.05
LDL/HDL 1.93(1.43-2.38) 2.17(1.50-2.71) 2.48(1.97-2.97) 2.60(2.10-3.05)  <0.05>0.05
TG/HDL 4.77(3.21-6.06) 5.65(4.23-7.00) 9.33(6.61-11.63)  9.15(7.73-10.17) <0.05
Table lll. Correlation between disease severity and lipid ratio (N=138)
N=138 Pearson co-relation TC/HDL LDL/HDL TG/HDL
Disease severity Correlation Coefficient (r,) 338 289 A
Sig. (2-tailed) .000 .001 .000

Correlation is significant at the 0.01 level (2-tailed)

Table IV. Correlation between lipid ratio and hospital outcomes (N=138)

N=138 Pearson correlation Rebreather HFNC ARDS Arrythmia HDU/ICU  Ventilator
TC/HDL Correlation Coefficient (r,) 217 282 307 201 200 072
Sig. (2-tailed) 010 .001 .000 018 019 402
LDL/HDL Correlation Coefficient (r,) 211 132 286 .106 064 028
Sig. (2-tailed) 013 122 .001 218 A53 748
TG/HDL Correlation Coefficient (r,) A27 27 502 .088 158 041
Sig. (2-tailed) .000 .001 .000 303 065 633
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DISCUSSION

The findings of this study indicate a significant
association between lipid ratios and the severity of
COVID-19, as well as some in-hospital outcomes. As
the severity of the disease increased, so did the median
values for TC/HDL, LDL/HDL and TG/HDL lipid ratios.
There was overall significant difference of lipid ratio in
different severity except LDL/HDL group (p>0.05). The
correlation coefficients of disease severity with TC/HDL
(r=.338, LDL/HDL (r,)=.289 and TG/HDL (r,)=.444. There
was significant correlation between disease severity and
lipid ratio having moderate correlation with TG/HDL
and weak correlation with TC/HDL and LDL/HDL. These
findings are consistent with some previous studies that
have investigated the relationship between lipid profiles
and COVID-19 severity. For instance, Wei et al.!®
reported that dyslipidemia was a risk factor for severe
COVID-19 and that lower levels of HDL cholesterol and
higher levels of TG were associated with a higher risk of
severe disease. Similarly, Hu et al.!” found that lipid
profiles, including reduced HDL cholesterol and
elevated TG, were significantly associated with the
severity of COVID-19. Furthermore, Fan et al.'®
demonstrated that elevated TC/HDL and TG/HDL ratios
were independently associated with a higher risk of
developing severe COVID-19. On the other hand, some
studies have reported different findings. For example,
Rahimibashar F et al.!® found no significant association
between lipid profiles and COVID-19 severity.* This
discrepancy could be due to differences in study
populations, sample sizes, and methods of data analysis.
The correlation coefficients between TC/HDL and
hospital outcomes of use/development of rebreather
(r)=217,HFNC (r)=.282, ARDS (r,)=.307, arrhythmia
(ry)=.201, HDU/ICU (r)=.200 and ventilator (r )=.072.
There was significant correlation between TC/HDL and
development of ARDS, use of rebreather and HFNC
and no other significant correlation with other outcomes.
The correlation coefficients between LDL/HDL and
hospital outcomes of use/development of rebreather
(ry)=211,HFNC (r,) =.132, ARDS (r,)=.286, arrhythmia
(r)=.106, HDU/ICU (r,)=.064 and ventilator (r,)=.028.
There was no significant correlation between LDL/HDL
and hospital outcomes. The correlation coefficients
between TG/HDL and hospital outcomes of use/
development of rebreather (r,) =.427, HFNC (r,)=.271,
ARDS (r,)=.502, arrhythmia (r,)=.088, HDU/ICU (r)=.158

and ventilator (r,) =.041. There was also a significant
correlation between TC/HDL and the development of
ARDS and the use of HFNC and between TG/HDL and
the development of ARDS, the use of rebreather and
HFNC. No significant correlation was observed between
LDL/HDL and hospital outcomes. Alcantara-Alonso E
et al.?% demonstrated the positive association of TG/
HDL-C ratio with LDH, the severity of disease, and the
necessity of invasive mechanical ventilation in COVID-
19 patients. In a study of Rohani-Rasaf M et al.2!, they
found that all lipid ratios and TyG index statistically are
correlated with COVID-19 mortality.

Limitations

This study was conducted in one center which is not
representing our whole population. In this study,
COVID-19 vaccination status was not validated against
disease severity. There is variable gap between symptom
onset and hospital admission/consultation, which may
influence parameters level and the actual picture of
disease progression. Time of lipid tests were also
different. Repeated measurement of laboratory
parameters were not taken for analysis in this study,
which might show more precise results regarding the
association of these markers with COVID-19 disease
progression. Disease severity may vary along course
of time of study with new variant like delta and omicron.

Conclusion

From the findings of this current study, it can be
concluded that lipid ratios are associated with disease
severity and hospital outcome of COVID-19 patients.
There was moderate association between disease
severity and TG/HDL and weak association with TC/
HDL and LDL/HDL. There was also association
between TC/HDL and the development of ARDS and
the use of HFNC, and between TG/HDL and the
development of ARDS, the use of rebreather, and HFNC.
Further study with larger sample size is recommended
to have better understanding.
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