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ABSTRACT… Objectives: This study was carried out to evaluate the patients of familial 
hypercholesterolemia (FH) on statin therapy for general biochemical abnormalities. Study 
Design: Case-Control observational study. Setting: Department of Chemical Pathology 
(Army Medical College/Military Hospital Rawalpindi) in collaboration with center for research 
in experimental and applied medicine (CREAM lab). Periods: From Jan 2017 to Jan 2018. 
Material & Methods: A total of one hundred participants were recruited in this study. These 
hundred cases were further divided into two groups. First group comprised of fifty disease free 
healthy cases, while the second group included the patients of familial hypercholesterolemia 
diagnosed on the basis of Simon Broom criteria. This second group was categorized into 
further two groups on the basis of patients taking statin therapy or not. Fasting blood sample 
was taken from these cases complete blood count, liver function tests, fasting plasma glucose, 
glycosylated hemoglobin, lipid profile and renal function tests were performed on these blood 
samples and the results were compared to find out any biochemical variance in control and 
cases. Results of this study were analyzed on SPSS v.23. Results: The analysis of lipid profile 
including total cholesterol (T.Ch), triglycerides (TRG), low-density lipoprotein cholesterol 
(LDL-C) and high density cholesterol (HDL-C) showed a highly significant difference in cases 
and controls. Alanine aminotransferease (ALT), alkaline phosphatase (ALP) and bilirubin also 
showed a significant variation. While diabetic profile, urea, creatinine, hemoglobin and body 
mass index didn’t show any significant variation among cases and controls. Conclusion: It is 
well-known that statins prove to be more superior to other classes of anti-hyperlipidemic, but at 
same time use of statins are also associated with other biochemical derangements. Diabetes 
mellitus is one of them. Therefore, a close monitoring protocol is required during statin therapy.
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INTRODUCTION
Familial hypercholesterolemia is a genetic 
disorder of autosomal dominant variety1 and 
it is characterized by abnormally elevated low 
density lipoprotein cholesterol. Its physical 
manifestations are in the form of xanthomas, 
arcus cornea and premature coronary vascular 
disease i.e. myocardial infarction, narrowing 
of the arteries or problems occurring in heart 
valves2 Notably xanthomas can be found in the 
extensor tendons, metacrpo-phalangeal joints 
or anywhere in the skin. It is the most common 
gene variable which can cause pre-mature 

mortality and morbidity.3 As a separate clinical 
identity this disease is well known for more than 
a century, but its genetic predispositions came 
under the scope in the past three decades.4 
Three major mutations in different genes are 
discovered recently which are responsible for 
causing this disease. These include low density 
lipoprotein receptor gene mutation (the most 
prevalent), Apo-B gene mutation and proprotein 
convertase subtilisin kexin type 9 or PCSK9 (the 
rarest).5 This disease is the result of single gene 
defect or the additive effect of genetic mutation 
and environmental stresses. The prevalence of 
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familial hypercholesterolemia is documented 
to 1 in 500 individuals. Heterozygous familial 
hypercholesterolemia (HeFH) is the commonest 
and homozygous familial hypercholesterolemia 
(HoFH) is the rarest.6 

For the treatment of FH, different options are 
present for preserving the quality of life style. 
In 2001 NCEP ATPIII guidelines has surfaced 
a multifaceted approach for the prevention 
of coronary artery disease in the patients 
of hypercholesterolemia. These includes a 
designated therapeutic life style changes, in 
which the recommended daily allowance of fibers, 
carbohydrates, fats (Saturated and un-saturated) 
etc is defined with the recommendations of daily 
exercises.7 Despite of the advancement of new 
treatment modalities in this disease, the main aim 
is still to keep the levels of total cholesterol and 
low-density lipoprotein cholesterol in desirable 
range. In order of achieving it still statins are the 
drug used widely despite of a higher prevalence 
of its adverse effects. Especially in the developing 
countries like Pakistan where the concept of 
diagnostic modalities like molecular genetic 
testing for the confirmation of different diseases 
is still a new concept. The effects of statins in 
preventing of cardiovascular disease is probably 
more than that of its lipid lowering capacities. 
Despite of the fact that statins are highly tolerable 
class of medicine, the debate on adverse effects 
of statins is still on. Different meta-analysis and 
consensus working group have shown adverse 
effects of statins out-ranked its beneficial effects.8 
These Meta analyses have also deemed different 
treatment and preventive therapies in lowering 
the possible side effects of statins. These include 
myalgia, arthralgia, new onset diabetes mellitus, 
elevated liver enzymes, cataract and cerebro-
vascular accidents.9

MATERIAL & METHODS
The study was conducted in the Chemical 
Pathology department Army medical college/
Military hospital Rawalpindi, after obtaining the 
approval from the ethical review committee of 
the institute. The duration of this study is one 
year from Jan 2017 to Jan, 2018.  Total number 
of cases were 100. Non probability purposive 

sampling technique was used for this case control 
observational study. These 100 cases were further 
divided into two groups. Group A comprised of 
disease-free healthy individuals having normal 
lipid profile Cholesterol< 5.20 mmol/l, while 
group B is further divided into two sub-groups. 
Group B-1 comprised of diagnosed cases of 
familial hypercholesterolemia Cholesterol > 5.20 
mmol/l using statins. While group B-2 were the 
recently diagnosed cases of FH and not on statin 
therapy. The purpose and procedure of the study 
was explained to each individual and their written 
consent was taken. The anonymity of every 
participant was strictly assured.

The age, gender, height, weight, demographics  
and socioeconomic data was collected for each 
of the participant of the study. A total of 5 ml of 
fasting venous blood was taken. 2.5 ml was taken 
in a plain tube, 1.5 ml was taken in EDTA tube and 1 
ml was taken in the tube containing NaF (Sodium 
Flouride). Serum was separated by centrifuging 
the blood at 4500 RPM for 5 minutes. Complete 
blood count and HbA1c were performed on the 
blood collected in EDTA tube. Flow cytometry 
(Sysmex) was used for CBC analysis and immune-
nephelometry (Diasys Responc 910) was used for 
determination of HbA1c. Fasting plasma glucose 
level was performed on the tube containing sodium 
fluoride. Routine chemical analysis including liver 
function tests, renal function tests and lipid profile 
were performed on the serum separated from 
the plain tube. These assays were performed on 
Selectra (Spectrophotometer principle). Thyroid 
stimulating hormone was also measured using 
immunoassay technique. Statistical package 
for social sciences (SPSS) v. 23 and Microsoft 
Excel were used for the statistical analysis. The 
mean, average and standard deviation of all the 
three groups was calculated. Test of significance 
(ANOVA) was applied to all the analytes performed 
on the groups to check the variation among the 
mean of these three groups.

RESULTS
A total of 100 individuals were selected for the 
study. Fifty of these were the cases and 50 of these 
were the controls. All the cases were the patients 
of familial hypercholesterolemia diagnosed on the 
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basis of Simon Broom criteria. These cases were 
divided into two groups, group B-1 (Yes) using 
statins and group B-2 (No) not on statin therapy.

Anthropometric data in the three groups was 
measured and then analyzed on the basis of 
mean and standard deviation. The comparison 
of age, weight, height and body mass index is 

shown in the following Table-I.

General biochemistry including fasting plasma 
glucose, lipid profile, renal function tests, liver 
function tests and thyroid stimulating hormones 
were measured and analysed for three 
groups. The results showed that glycosylated 
haemoglobin, thyroid stimulating hormone and 
creatinine were the analytes among three groups 
which did not show any significant variation i.e 
(>.05) by applying ANOVA (Analysis of variance) 
Table-II.

On the other hand, Hb levels, urea, cholesterol, 
triglyceride, low density lipoprotein cholesterol, 
high density lipoprotein cholesterol, alanine 
aminotransferase, alkaline phosphatse, bilirubin 
and plama glucose levels showed a significant 
variation among their means i.e (<.05). 

Figure-1. Segregation according to gender, cases and 
controls.

Case
Control

Statin user (B-1) Non-statin user(B-2)
Age (Years) 19.39+15.35 20.61+19.63 29.0+12.93
Weight (Kg) 38.84+19.33 37.03+26.51 58.81+16.85
Height (Cm) 128.5+25.13 122.06+40.89 156.94+23.03
BMI (Kg/m2) 21.76+4.21 21.27+3.55 23.18+3.38

Table-I. Comparison of anthropometric data.

Case
Control P-Value

Group B-1 Group B-2
Hb Level (g/dl) 11.5+2.18 11.8+2.76 13.18+1.82 0.002
Urea(mmol/L) 4.72+0.7 5.07+0.93 4.1+0.92 0.000
Creatinine(µmol/L) 62.78+14.54 62.28+28.75 70.28+11.02 0.072
HbA1C 5.1+0.59 4.9+0.71 5.17+0.56 0.267
Cholesterol(mmol/L) 17.21+7.43 10.16+7 4.07+0.79 0.000
Triglyceride(mmol/L) 2.11+1.55 2.84+2.54 1.32+0.42 0.000
LDL(mmol/l) 12.28+5.91 6.99+5.3 2.25+0.5 0.000
HDL(mmol/L) 2.01+0.65 1.3+0.69 0.99+0.18 0.000
TSH(mIU/L) 2.03+1.36 2.12+0.89 1.69+0.88 0.221
Biliribuin (µmol/L) 9.19+3.2 7.33+2.38 10.44+3.93 0.006
ALT (U/L) 38.0+24.17 37.11+28.06 27.46+11.53 0.028
ALP(U/L) 572+239 436+230 224+54.91 0.000
FPG(mmol/L) 4.97+0.66 4.34+0.86 5.04+0.92 0.010
Hb Level (g/dl) 11.5+2.18 11.8+2.76 13.18+1.82 0.002

Table-II.
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Furthermore to analyze the significance among 
the cases and controls and also among the two 
sub-groups of cases post-hoc Tuckey test was 
applied, which showed that haemoglobin levels 
are markedly low in group B-1 (statin users ) 
as compared to group A and group B-2. Urea 
showed a significant variation in the patients of 
familial hyperchlorestrolemia (whether statin 
users or statin non-users) as compared to 
the controls. Cholesterol, triglyceride, LDL-C 
and HDL-C also showed a significant variation 
between all three groups due to selection criteria 
(except triglycerides in controls and statin users 
and HDL-C in controls and non-statin user). ALT 
showed a significant variation in the patients of FH 

having statins as compared to the controls, while 
our results didn’t show any significant variation 
between the statin users and non-statin users. 
Alkaline phosphatase is markedly significant for 
both the statin and non-users as compared to 
controls. Fasting plasma glucose was found to 
be non-significant among the two sub groups of 
cases and also for the controls and statin users, 
while it showed a significant variation for in the 
controls and non users of statins. Fasting plasma 
glucose showed significant variation for the statin 
users as compared to non statin users and also 
for the non-statin users and control. But when 
compared between controls and non statin users 
it didn’t show any significant variation. Table-III

Hb Level
Yes No 0.886

Control Yes 0.002
Control No 0.053

Urea
Yes No 0.351

Control Yes 0.005
Control No 0.000

Cholesterol
Yes No 0.000

Control Yes 0.000
Control No 0.000

Triglyceride
Yes No 0.190

Control Yes 0.040
Control No 0.000

LDL
Yes No 0.000

Control Yes 0.000
Control No 0.000

HDL
Yes No 0.000

Control Yes 0.000
Control No 0.058

Biliribuin
Yes No 0.171

Control Yes 0.254
Control No 0.004

ALT
Yes No 0.986

Control Yes 0.039
Control No 0.153

ALP
Yes No 0.022

Control Yes 0.000
Control No 0.000

FPG
Yes No 0.031

Control Yes 0.939
Control No 0.009

Table-III. Intergroup comparison of Biochemical variables.
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DISCUSSION
Hyperchloretrolemia is a risk factor of cornoary 
vascular disease by systemic atherosclerosis 
under the influence of platelets aggregation and 
low density lipoprotein cholesterol rich particles 
which can be found in atherosclerotic plaques.10,11 
The cholesterol present in the cell membrane is 
responsible for the fluidity, bending and tensile 
strength. The deformaty in the red cell membrane 
are ATP dependent. So one of the underlying 
mechanism which describes the anti-thrombotic 
mechanism of statins also showed the decrease 
in cholesterol in the membrane of red cell, causing 
a deformity and also decrease in the aggregation 
of red blood cells, thus decrease in the mean 
carpuscular volume and haemoglobin.12 Statin use 
provides an excellent cover against the CVD but 
at the same time there is an increased prevalence 
of type II DM in the statin users. Kenneth et al 
showed in a study that 7.2 %out of 12.6 % of the 
research participants, who have started statin 
therapy, developed diabetes mellitus.13 Our study 
has also showed a significant variation of fasting 
plasma between statin users and non-users. The 
urea also showed a significant variation between 
controls and statin users and also between 
control and non-statin users. It is an established 
fact that the statin induces insulin resistance in 
the long run is responsible for causing diabetes 
mellitus and also nephropathy which leads to 
derranged renal functions of the patient.14 The 
significance between the controls and non-statin 
users are due to the fact that these are newly 
diagnosed cases of familial hyperchlorestrolemia. 
Mostly these study participant fall under pediatric 
age group. The range of urea in this group is 
lower than the adult age group which leads to a 
significant variance of between controls and non-
statin users.15

Statins are responsible for blocking HMG-
CoA pathway in the liver. Occasionally statin 
use is related to higher levels of liver enzymes 
namely alanine amino transferase and alkalaine 
phosphatase. The increase in these enzyme 
can effect the efficacy of the statin therapy.16 Our 
study has also showed a significant variation of 
ALT and AlP in the statin users as compared to 
control. The lipid profile including cholesterol, 

triglyceride, high density lipoprotein cholesterol 
and low density lipoprotein cholesterol all showed 
a significant variation between the controls and 
cases due to the selection criteria. Patients are 
selected as per Simon Broom criteria of definate 
familial hypercholestrolemia which states a level 
of total cholesterol more than 7.5 mmol/l.17

CONCLUSION
Statin use in the patients of hyperlipidemia is 
related to different biochemical derrangements. 
Diabetes mellitus can be the worst outcome 
related to statin use. But at the same time statins 
have proved their efficacy against incident of 
premature coronary artery mortility and morbidity. 
Its benefit definitely out shines the risk. Following 
a close monitoring protocol statins prove to 
be more superior than other classes of anti-
hyperlipidemic.
Copyright© 15 Oct, 2019.
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