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DYSLIPIDEMIA IS AN INDEPENDENT PREDICTOR
OF RAPID PROGRESSIVE DISEASE IN PATIENTS
WITH CHRONIC LIVER DISEASE

ABSTRACT
Introduction:
In chronic liver disease (CLD), the lipid profile biomarkers are altered because of decreased
lipoprotein biosynthetic capacity.
Objectives:
To identify the association of dyslipidemia with variouscharacteristics of chronic liver
disease patients.
Patients and methods:
This cross-sectional study was conducted at the Department of Medicine, Civil Hospital,
Karachi. The duration of the study was 1% July to 31% December 2017. A total of 211 adults
with chronic liver disease patients were included in the study.
Data regarding age, gender, BMI, duration of CLD, family history of dyslipidemia, and
severity of cirrhosis were studied. A 5ml fasting (12-14 hours) venous blood was collected
and sent to a lab for lipid profile. Dyslipidemia was labelled as per National Cholesterol
Education Program Adult Treatment Panel (NCEP-ATP Il1) guidelines definition.
Results:
The mean age of the study patients was 43.16(8.63). The majority of the individuals were
male (57.3%). The mean duration of CLD in years was 5.21(2.32). The frequency of

dyslipidemia was found to be 76.3%. Dyslipidemia was frequent among patients of age group



> 45 years and male gender. Variables, age, gender, Income, duration of CLD and family
history of dyslipidemia showed significant association with dyslipidemia. In the
multivariable stage retained significant variables are only gender and family history of
dyslipidemia.

Conclusion:

The frequency of dyslipidemia in chronic liver disease was high. Various characteristics of
CLD patients were found to be significantly associated with dyslipidemia and identified as
potential risk factors for its development.
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INTRODUCTION

Chronic liver disease (CLD) is a collective term used for various hepatic disorders that lead
to the replacement of normal liver parenchyma with fibrosis.[1] As the liver has many
synthetic and metabolic functions, several metabolic derangements occur in CLD like clotting
factors deficiencies, dyslipidemia, and even venous thromboembolism.[2] Dyslipidemia
refers to an imbalance between lipids and lipoproteins.[3] The liver synthesizes both the
lipoproteins for the transport of lipids and apolipoproteins for the metabolism of lipoproteins.
Not only this but the liver is also involved in the metabolism, synthesis, and transport of

cholesterol and fatty acids.[4]

Derangements in the lipid profile markers become evident as CLD progresses to end-stage
cirrhosis and a reduction in cholesterol of low-density lipoprotein and high-density
lipoprotein occurs.[5] As the metabolism of lipid gets disrupted, accumulation of lipid
droplets within hepatocytes and decreased secretion of very low-density lipoprotein leads to

hepatic steatosis and further liver injury.[6]

Li et al. in their study implicated dyslipidemia as a risk factor for the incidence and severity
of the drug-induced liver injury.[7] Whereas Méndez-Sanchez et al. reported dyslipidemia to
be a risk factor for the progression of liver fibrosis.[8] With the implication of dyslipidemia
in the incidence and severity of hepatic disorders, it is ever so important to assess the risk
factors predisposing CLD patients to dyslipidemia so that screening for dyslipidemia is
employed at early stages and better management plans are designed for those at higher risk.
In this regard, the present study aims to assess the association of various characteristics of

CLD patients with dyslipidemia and their identification as potential risk factors.



PATIENTS AND METHODS :

This cross-sectional study was conducted at the Medicine Department, Civil Hospital,
Karachi. The duration of the study was from 1st July 2017 to 31st December 2017.
Participants from both genders were eligible provided that they belonged to the age range of
18 to 60 years and had CLD regardless of the etiology.

Individuals suffering from the following conditions concomitantly were excluded from this
study, known diabetes mellitus, history of hyperlipidemia of any duration, known ischemic
heart disease of any duration with known end-stage renal disease patients of any duration,
acute hepatitis of any duration, hypothyroidism confirmed by thyroid profile, patients taking
lipid-lowering drugs for last 3 months confirmed from the medical record and any
malignancies including HCC.

The research synopsis was approved by Research Evaluation Unit (REU) committee with
REU No. 31611, College of Physicians & Surgeons Pakistan (CPSP). Informed consent was
taken after describing the aim and procedure of the study.

For sample size calculation the prevalence of dyslipidemia in chronic liver disease was
considered as i.e. 83.6%9 with a margin of error of 5% and confidence interval of 95% the
minimum calculated sample size was 211. Data were collected through a non-probability
consecutive sampling technique.

The researcher gathered the data regarding age, duration of disease, and family history of
dyslipidemia, BMI, income status, educational status, gender, and severity of cirrhosis were
obtained and noted on pre-approved Performa. A 5ml fasting (12-14 hours) venous blood was
collected and sent to a lab for lipid profile. Dyslipidemia was labeled as abnormal
concentrations of lipids and lipoproteins in the blood. The patient was labeled as suffering
from dyslipidemias based on NECP ATP Ill guidelines if any one of the following were

present: High-density lipoproteins (HDL) < 40 mg/dl in males and < 50 mg/dl in females,



Low-density lipoproteins (LDL) >100 mg/dl, Total Cholesterol > 200 mg/dl, Triglycerides >
150 mg/dl. The data were recorded in the Performa by the principal investigator.

Data entry and analysis were performed using SPSS version 20.0. Frequency (percentage)
were computed for a categorical variable like gender, dyslipidemia, and family history of
dyslipidemia. Mean (SD) were obtained for continuous variables such as age, duration of
signs and symptoms suggestive of chronic liver disease, and BMI. Dyslipidemia was
compared using x2 test demographic variables, p-value less than 0.05 was considered as
significant. Furthermore, univariate, and multivariable logistic regression analyses were also

performed.



RESULTS:

Demographics:

Data was obtained from 211 patients. The mean age of the study patients was 43.16x8 and
more than half of them were males (n=121,57.3%). Most of the participants (n=94, 44.5%)
belonged to the >45 age group and income status of > Rs.30,000/ PKR- (n=93, 44%). The
mean duration of CLD in years was 5.21+2.32. Nearly half of the patients (n=105, 49.8%)
had mild cirrhosis whereas only 16.1% (n=34) had severe cirrhosis. In this study, the
prevalence of dyslipidemia was found to be 76.3%(n=161) and 26.1% (n=55) of the patients
that had a family history of dyslipidemia. (Table 1)

Association of dyslipidemia with patient’s characteristics:

Dyslipidemia was found to be more prevalent among patients above 45 years of age, male
gender, those with an income above 30,000 PKR. A significant association (p-value < 0.05)
was found between the incidence of dyslipidemia with age, gender, income, duration of CLD,
and family history of dyslipidemia. (Table 2)

Univariate and Multivariable Logistic Regression model results:

Univariate and multivariable-adjusted logistic regression analyses were performed to evaluate
the association of dyslipidemia among CLD patients. At the univariate level, the results
indicate that variables age, gender, duration of CLD, and family history of dyslipidemia were
significantly associated with dyslipidemia (p-values < 0.05).

Several noteworthy results were obtained. Those above the age of 45 years had 2.718-time
increased odds of developing dyslipidemia than the patients in the younger age bracket (p-
value=0.013). Females had 2.032-time increased odds of having dyslipidemia as compared to
their male counterparts (p-value= 0.03). Those with greater than a 5-year history of CLD had
3.372-time increased odds of having dyslipidemia compared to those with a shorter duration

history (p-value= 0.011). Individuals who had a family history of dyslipidemia had 4.054-



time increased odds of having dyslipidemia over those without a family history ( p-value=
0.005). Variables with a p-value < 0.10 at the univariate stage were continued for
multivariable analysis. In the multivariable stage gender (p-value < 0.001) and family history

of dyslipidemia (p-value= 0.004) were the only retained significant variables.



DISCUSSION:

A deranged lipid profile is anticipated in hepatic disorders as liver is involved in both the
endogenous and exogenous cycles of lipid metabolism and peripheral distribution of lipids.
[9] The present study aims to assess various characteristics of CLD patients that may pose as

risk factors for the development of aberrant lipid parameters.

Majority of our study participants were above 45 years of age which is in concordance to a
previous study conducted in the local population in which CLD was found to be more
prevalent in populations in the same age range. [10,11].In contrast several other studies have
reported CLD to be a disease of middle age. [1, 12, 13] Our study revealed gender
predilection with the males affected more than the females. However, further analysis
revealed females to be at a significantly greater risk of developing dyslipidemia. This can be
explained by the analogy that women throughout the course of their lives undergo hormonal
changes including at puberty, menarche, pregnancy, and menopause, each of these hormonal
changes has the potential to disrupt serum lipoprotein levels and hence poses a greater risk

for the women to develop dyslipidemia. [14]

It was observed that patients beyond the overweight range (BMI >28) were significantly at an
increased risk of developing dyslipidemia partly because obese people tend to lead an
unhealthy lifestyle for example consumption of fatty foods, and inadequate physical activity.
[15] Dyslipidemia associated with obesity has increased lipid profile markers whereas lipid
profile markers in dyslipidemia associated with CLD decrease with the increasing severity of

the disease. [1,16]



Higher-income status showed a significant association with dyslipidemia and this finding is
consistent with the findings of Huang et al who explained a higher socioeconomic status

increases the chance of developing dyslipidemia. [17]

In our study, the education status of the study participants wasn’t identified as an independent
factor associated with the development of dyslipidemia. This finding is in contrast to the
studies conducted by Santo et al. on the Brazilian population and Polychronopoulou et al. on
the Greek population which demonstrated a significant association of educational status with
altered lipid profile. [18,19] The difference in the findings can be attributed to the differences
in the ethnic background and also the context in which the relationship was assessed.

Family history of dyslipidemia was found in our study to be the single most important factor
that was significantly associated with dyslipidemia. This finding is in concordance with

various studies that also demonstrated a positive relationship between the two. [20,21]

We observed that both the duration and the severity of CLD in the univariate analysis posed
an increased risk of developing dyslipidemia. Our findings are consistent with Farooque et al.
and Ghadir et al. who also reported increased derangement of lipid profile markers with
increasing severity of the disease. [10,22] This finding highlights the decreasing biosynthetic
activity of the liver with the increasing severity of the disease. In addition, a positive
correlation has been reported between the severity of liver disease and known markers of
atherogenic risk. [23] This combined with the findings in our study warrants the need to
assess the lipid profile of the patients presenting with CLD. and risk stratification to provide

better management to those with a higher risk of developing dyslipidemia.



CONCLUSION:

In summary, our study revealed various characteristics of CLD patients to be associated with
abnormal lipid parameters and assessed these characteristics as potential risk factors for
dyslipidemia and highlighted the role that assessment of dyslipidemia could play in the risk
stratification and better management of CLD patients. Further investigations are required to
investigate dyslipidemia as an independent factor to assess the severity of liver disease and

the degree of liver damage.

COMPETING INTERESTS DISCLAIMER:

Authors have declared that no competing interests exist. The products used for this research
are commonly and predominantly use products in our area of research and country. There is
absolutely no conflict of interest between the authors and producers of the products because
we do not intend to use these products as an avenue for any litigation but for the
advancement of knowledge. Also, the research was not funded by the producing company
rather it was funded by personal efforts of the authors.

REFERENCES:

1. Tauseef A, Zafar M, Rashid B, Thirumalareddy J, Chalfant V, Farooque U et al.
Correlation of Fasting Lipid Profile in Patients With Chronic Liver Disease: A Descriptive
Cross-Sectional Study in Tertiary Care Hospital. Cureus. 2020;.

2. Omer Sultan M, Farooque U, Inam Khan M, Karimi S, Cheema O, Jaan A et al. Frequency
of Venous Thromboembolism in Patients with Liver Cirrhosis. Cureus. 2020;.

3.Karim 1, Zardari AK, Shaikh MK, Baloch ZAQ, Shah SZA: Dyslipidemia; helicobacter
pylori infected patients. Professional Med J. 2014, 21:956-959.



4. Jan A, Narwaria M, Mahawar K. A Systematic Review of Bariatric Surgery in Patients
with Liver Cirrhosis. Obesity Surgery. 2015;25(8):1518-1526.

5. Sinha A, Deka J, Phukan J. Serum lipid profile in alcoholic cirrhosis: A study in a teaching
hospital of north-eastern India. Nigerian Medical Journal. 2013;54(1):5.

6. Ress C. Mechanisms of intrahepatic triglyceride accumulation. World Journal of
Gastroenterology. 2016;22(4):1664.

7. Li X, Wang L, Li D, Niu J, Gao P. Dyslipidemia is a Risk Factor for the Incidence and
Severity of Drug-Induced Liver Injury (DILI): A Retrospective Population-Based Study in
China. Medical Science Monitor. 2019;25:3344-3353.

8.Méndez-Sanchez N, Cerda-Reyes E, Higuera-de-la-Tijera F, Salas-Garcia A, Cabrera-
Palma S, Cabrera-Alvarez G et al. Dyslipidemia as a risk factor for liver fibrosis progression
in a multicentric population with non-alcoholic steatohepatitis. FL000Research. 2020;9:56.

9. Chiang JJCoiid. Nuclear receptor regulation of lipid metabolism: potential therapeutics for
dyslipidemia, diabetes, and chronic heart and liver diseases. Current opinion in
investigational drugs (London, England: 2000). 2005;6: 994-1001.

10.Farooque U, Lohano A, Dahri Q, Arain N, Farukhuddin F, Khadke C et al. The Pattern of
Dyslipidemia in Chronic Liver Disease Patients. Cureus. 2021;.

11.Ali M, Abbas SZ, Sultana F, Akhtar W, Shaw S, Abbas SQ: Non-B, non-C hepatitis as a
cause of advanced chronic liver disease requiring medical admission at a rural centre in
Pakistan. Pak J Med Sci. 2008;24:278-282.

12. Fan N, Peng L, Xia Z, Zhang L, Song Z, Wang Y et al. Triglycerides to high-density
lipoprotein cholesterol ratio as a surrogate for nonalcoholic fatty liver disease: a cross-
sectional study. Lipids in Health and Disease. 2019;18(1).

13.Chen Z, Qin H, Qiu S, Chen G, Chen Y. Correlation of triglyceride to high-density
lipoprotein cholesterol ratio with nonalcoholic fatty liver disease among the non-obese
Chinese population with normal blood lipid levels: a retrospective cohort research. Lipids in
Health and Disease. 2019;18(1).

14. Bittner V. Lipoprotein abnormalities related to women’s health. The American Journal of
Cardiology. 2002;90(8):77-84.

15. Ribeiro RQ, Lotufo PA, Lamounier JA, Oliveira RG, Soares JF, Botter DA. Additional
cardiovascular risk factors associated with excess weigth in children and adolescents. The
belohorizonte heart study. Arg Bras Cardiol. 2006;86:408-18.

16. Howard B, Ruotolo G, Robbins D. Obesity and dyslipidemia. Endocrinology and
Metabolism Clinics of North America. 2003;32(4):855-867.


https://www.pjms.com.pk/issues/aprjun108/article/article18.html?utm_medium=email&utm_source=transaction
https://www.pjms.com.pk/issues/aprjun108/article/article18.html?utm_medium=email&utm_source=transaction
https://www.pjms.com.pk/issues/aprjun108/article/article18.html?utm_medium=email&utm_source=transaction

17. Huang C, Zhang W, Tang W, Liu Y, Liu J, Xu R et al. Prevalence and related factors of
dyslipidemia among urban adults aged 35 to 79 years in Southwestern China. Scientific
Reports. 2021;11(1).

18. Espirito Santo L, Faria T, Silva C, Xavier L, Reis V, Mota G et al. Socioeconomic status
and education level are associated with dyslipidemia in adults not taking lipid-lowering
medication: a population-based study. International Health. 2019;.

19. Polychronopoulou A, Georgiadis E, Kalandidi A, et al. Serum cholesterol, triglycerides
and phospholipids, and ABO and rhesus (RhOD) antigen among young Greeks. Hum Biol.
1977;49(4):605-10.

20. Filgueiras M, Vieira S, Ribeiro A, Novaes J. O HISTORICO FAMILIAR ESTA
ASSOCIADO A PRESENGA DE DISLIPIDEMIA EM CRIANGCAS PRE-ESCOLARES,
RevistaPaulista de Pediatria. 2019;37(1):41-48.

21. Liao Y, Liu Y, Mi J, Tang C, Du J. Risk factors for dyslipidemia in Chinese children.
Acta Paediatrica. 2008;97(10):1449-1453.

22 Ghadir MR, Riahin AA, Havaspour A, Nooranipour M, Habibinejad AA. The relationship
between lipid profile and severity of liver damage in cirrhotic patients. Hepat Mon. 2010
Fall;10(4):285-8.

23 Nobili V, Alkhouri N, Bartuli A, Manco M, Lopez R, Alisi A et al. Severity of Liver

Injury and Atherogenic Lipid Profile in Children With Nonalcoholic Fatty Liver Disease.
Pediatric Research. 2010;67(6):665-670.

Table 1. Demographic characteristics of CLD patients

Age (Meanz SD) years 43.16(8.63)
29-35 48(22.7)
36-45 69(32.7)
>45 94(44.5)
Gender

Female 90(42.7)




Male

121(57.3)

Income status, PKR

<19,000 59(28.0)
19,000-30,000 59(28.0)
>30,000 93(44.0)
Education

lliterate 37(17.5)
Primary 45(21.3)
Secondary 39(18.5)
Intermediate 43(20.4)
Graduate/ Masters 47(22.3)
BMI, Mean(SD), Kg/m* 27.10(2.17)
23-25 35(16.6)
26 -28 114(54.0)
> 28 62(29.4)
Duration of CLD

(Meanzx SD) years 5.21(2.32)
1-3 45(21.3)
4-5 102(48.3)
>5 64(30.3)
Severity of Cirrhosis

Mild 105(49.8)
Moderate 72(34.1)
Severe 34(16.1)
Family History of Dyslipidemia

Absent 156(73.9)
Present 55(26.1)
Dyslipidemia

Absent 50(23.7)
Present 161(76.3)

CLD=Chronic Liver Disease, BMI= Body Mass Index



Table 2. Association of dyslipidemia with Demographic characteristics among CLD patients

Age, years, n(%) 29-35 18(37.5)  30(62.5) 0.033
36-45 15(21.7)  54(78.3)
>45 17(18.1)  77(81.9)
Gender, n(%) Female 28(3L.1)  62(68.9)  0.029
Male 22(18.2)  99(81.8)
Income status, PKR, n(%)  <19,000 29(49.2)  30(50.8)  <0.001
19,000-30,000  17(18.6)  48(81.4)
>30,000 10(10.8)  83(89.2)
Education, n(%o) Iliterate 12(32.4) 25(67.6) 0.660
Primary 10(22.2)  35(77.8)
Secondary 10(25.6)  29(74.4)
Intermediate 9(20.9) 34(79.1)
Graduate/
Masters 9(19.1) 38(80.9)
BMI, Kg/m?, n(%) 23-25 13(37.1)  22(62.9) 0.092
26 -28 26(22.8)  88(77.2)
> 28 11(17.7)  51(82.3)
Duration of CLD, years, 1-3
(%) 16(35.6)  29(64.4) 0.033
4-5 25(24.5)  77(75.5)
>5 9(14.1) 55(85.9)
Severity of Cirrhosis, n(%)  Mild 29(27.6)  67(69.8) 0.089
Moderate 15(20.8)  57(79.2)
Severe 6(17.6) 37(86.0)
S;;ﬂg’,’d:ﬁt,%rﬁ;,) Absent 45(28.8)  111(71.2)  0.003
Present 5(9.1) 50(90.9)

CLD= Chronic liver disease, BMI= Body Mass Index



Table 3. Univariate and Multivariable-adjusted logistic regression analysis for the association of
dyslipidemia among CLD patients

Characteristics OR  95%Cl _ p-value AOR _ 95%Cl __ p-value

Age (Mean+ SD) years 0.037 0.610
29-35 Ref Ref

36-45 2.160 0.953-4.893 0.065 1532 0.569-4.127  0.399
>45 2718 1.239-5962 0.013 1644 0573-4.718 0.355
Gender

Male Ref Ref

Female 2.032 1.069-3.863 0.030 4.614 1.990-10.701 <0.001
Education 0.666 - - -
Illiterate Ref

Primary 1.680 0.628-4.493 0.301 - - -
Secondary 1.392 0.515-3.766 0.515 - - -
Intermediate 1.813 0.663-4.963 0.247 - - -
Graduate/ Masters 2.027 0.745-5514 0.167 - - -
BMI (Kg/m?) 0.100 0.509
23 .95 Ref Ref

26 -28 2.000 0.887-4.511 0.095 1594 0.606-4.193 0.344
> 28 2.740 1.064-7.055 0.037 0.957 0.310-2.955 0.939
Duration of CLD (years) 0.038 0.127
1-3 Ref Ref

4.5 1699 0.795-3.630 0.171 2560 0.998-6.567  0.051
>5 3.372 1.327-8565 0.011 3.154 0.685-14.520 0.140
Severity of Cirrhosis 0.096 0.394
Mild Ref Ref

Moderate 1.645 0.803-3.367 0.173 1778 0.742-4.260 0.197
Severe 2.669 1.016-7.016 0.046 0.927 0.207-4.143 0.921
Family history of dyslipidemia

Absent Ref Ref

Present 4054 1518-10.82 0.005 5416 1.735-16.905 0.004

OR= Odds Ratio; AOR- Adjusted Odds Ratio; CI = Confidence Interval; Ref = Reference Category



