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ABSTRACT

Background: Antiphospholipid syndrome is a chronic, multi-system autoimmune disorder characterized by thromboembolic
events and/or obstetric complications. Exploring associated risk factors is essential in management.

Aim of the Work: To study the lipid profile in antiphospholipid syndrome, and the effect of used medications on the lipid
profile.

Patients and methods: A cross-sectional study was conducted on 70 patients with antiphospholipid syndrome recruited
from Rheumatology-Rehabilitation and Neurology outpatient clinics and inpatient wards in four university hospitals. They
underwent thorough history taking with complete physical examination. Laboratory investigations included: antiphospholipid
markers, complete blood count, erythrocyte sedimentation rate, complement 3, complement 4, and fasting lipid profile.
Dedicated imaging modality for diagnosis of arterial or venous thrombotic events

Results: Neurological manifestations (specifically migraine, sinus thrombosis and TIAs) showed a significant association
with higher cholesterol levels. Sinus thrombosis was associated with lower HDL, higher TG, higher TG/HDL ratio and higher
Cholesterol/HDLratio. Lipid profile showed no statistically significant relation with received medications (Hydroxychloroquine,
systemic steroids, and Azathioprine).

Conclusion: Dyslipidemia are common in APS especially in patients with TIAs, sinus thrombosis and migraine. No significant
relation between medications used in treatment of APS and lipid profile levels.
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INTRODUCTION proteins that bind to cell membrane phospholipids which
are responsible for the pathological mechanisms in APSH,
as they produce pro-coagulant and pro-inflammatory

Antiphospholipid syndrome (APS) is a chronic, statel’l.
multi-system autoimmune disorder characterized by
thromboembolic events and/or obstetric complications that

can be classified as a primary (without identified etiology) Apart from the presence of aPL, additional
or secondary to other autoimmune diseases, usually prothrombotic mechanisms are required to trigger
systemic lupus erythematosus (SLE), rheumatoid arthritis thrombosis, such as hypertension, smoking, obesity,
(RA), or Dermatomyositist'3l. diabetes, physical inactivity and dyslipidemial®l.

The thrombotic event is a vascular form of the disease Many risk factors are proved while other factors such
that characterized by venous, arterial or capillary thrombosis as hypertension and dyslipidemia have been associated
associated with persistently positive antiphospholipid with the risk of thrombosis in patients with APS. The
antibodies (aPL), the antibodies are directed toward Global Antiphospholipid Syndrome Score (GAPSS),
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which is a clinically validated tool to predict the risk of
thrombosis in APS patients, includes both hypertension
and dyslipidemia, along with the presence of aPL, as
independent determinants of thrombosis risk in APS.

Dyslipidemia is a condition caused by dysregulation of
the lipid metabolism and is associated with an increased
risk of atherosclerosis and cardiovascular events® *), such
as coronary artery disease and strokel'”.

In patients with APS, dyslipidemia may further
aggravate the underlying risk of thrombosis conferred by
the presence of aPL[". Statin is the treatment of choice to
control lipid levels and reduce cardiovascular morbidity.
However, statin use may be challenging in APS patients
with thrombosis since statins interact with vitamin K
antagonists, the main anticoagulant drug used by these
patients!'!); increasing the risk of bleeding!'?.

OBJECTIVES
This work aimed to study the lipid profile
in antiphospholipid syndrome, and the effect of

hydroxychloroquine, steroids and azathioprine on the lipid
profile.

PATIENTS AND METHODS

A cross-sectional study was conducted at
Rheumatology-Rehabilitation and Neurology outpatient
clinics, and inpatient wards (Badr University Hospital,
Helwan University, Ain Shams University Hospital and
Alazhar University Hospital); from November 2022 to
October 2023. The study enrolled 70 patients (13 males
and 57 females) with APS diagnosed according to GAPSS
scorel’.

Patients had an age range from 30 to 70 years.
Alcoholics, and patients who received lipid lowering
drugs, estrogen, progesterone containing agents or thyroid
medications were excluded from this study.

All patients underwent thorough history taking with
complete general, rheumatological and neurological
examination by three consultants of rheumatology and
neurology who had at least 15 years’ experience.

History and examination included age, sex, weight,
height, history of hypertension, diabetes mellitus,
type of APS either primary or secondary (SLE, RA,
dermatomyositis or others), disease duration, history of
abortion, DVT, stroke, TIAs, cerebral sinus thrombosis,

migraine. Drug history included the current medication
with focusing on doses (hydroxychloroquine, systemic
steroid, azathioprine).

Laboratory investigation included: antiphospholipid
markers, Complete blood count (CBC), erythrocyte
sedimentation rate (ESR), complement 3 (C3), complement
4 (C4). Liver and renal functions were obtained.

Dedicated imaging modality for diagnosis of arterial or
venous thrombotic events (e.g., arterial and venous duplex,
brain MRI and MRV).

After fasting ten hours, lipid profile including:
cholesterol (Chol), triglycerides (TG), high density
lipoprotein (HDL), low density lipoprotein (LDL), were
measured. Abnormalities in lipid profile were defined as
cutoffs of cholesterol level > 200 mg/dl, LDL levels of
>150 mg/dL, TG levels of >150 mg/ dL, and HDL levels
of <40 mg/dL. The nature of the study was explained to all
patients and their caregivers.

e Ethics approval and consent to participate:

We obtained agreement to achieve our study from
Research Ethics Committee (REC) for Human Subject
and animal Research at the Faculty of Medicine, Helwan
University, Cairo, Egypt (Serial: 124:2022). All patients
gave written informed consent.

Statistical analysis

Statistical analysis was conducted using SPSS 27"
edition. Categorical variables were presented in number
and percent. Quantitative variables were presented in
mean, standard deviation, minimum and maximum.
Comparison between groups was conducted using Mann
Whitney U test after normality testing by Shapiro Wilk test.
Correlation between quantitative variables was conducted
using Spearman correlation test. Any p value below 0.05
was considered significant.

RESULTS

We enrolled 70 patients diagnosed with APS; they had
a mean age of 41.2+7.7 years, and mean BMI 26.6+1.7 kg/
m?% Most of the included patients were females accounting
for 81.4% compared to 18.6% males. Regarding chronic
diseases, diabetes accounted for 28.6%, followed by
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hypertension in 20%, and smoking in 10% of the included

patients.

The largest proportion of patients were diagnosed with
primary APS accounting for 57.1%, followed by secondary

APS accounting for 42.9%, which was subdivided in
to 24 (80%) patients with SLE, 4 (13.3%) patients with
rheumatoid arthritis and two patients with dermatomyositis.
The mean duration of disease was 10.3£5 months. The
clinical picture and laboratory characteristics are shown in
(Table 1) and (Figure 1).

Table 1: Demographic, clinical characteristics and laboratory results of the included patients.

Mean £SD Min-Max
Age (years) 41.2+7.7 30-65
BMI (kg/m?) 26.6+1.7 24-65
N %
Sex Male 13 18.6%
Female 57 81.4%
Diabetes No 50 71.4%
Yes 8 11.4%
First diagnosed 12 17.1%
Hypertension No 56 80.0%
Yes 14 20.0%
APS type Primary 40 57.1%
Secondary 30 42.9%
Secondary APS (N=30) SLE 24 80.0%
RA 4 13.3%
Dermatomyositis 2 6.7%
Mean £SD Min-Max
Disease duration 10.3£5 1-25
N %
Abortion in female patients (N=57) No 37 64.9%
Yes 20 35.1%
DVT No 53 75.7%
Yes 17 24.3%
Stroke No 54 77.1%
Yes 16 22.9%
TIAs No 59 84.3%
Yes 11 15.7%
Sinus thrombosis No 60 85.7%
Yes 10 14.3%
Migraine No 57 81.4%
Yes 13 18.6%
Anemia No 15 21.4%
Yes 55 78.6%
Leucopenia No 58 82.9%
Yes 12 17.1%
Thrombocytopenia No 60 85.7%
Yes 10 14.3%
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Mean +SD Min-Max
Hemoglobin gm/dL 10.6+1.2 8-12.5
Total leukocyte count 10/cc 6+1.9 3.2-9.8
Platelet count 10/cc 200+45.3 129-290
Erythrocyte sedimentation rate First hour 74.7£12.5 50-100
Urea mg/dL 45.6£11.9 18-70
Creatinine mg/dL 1+£0.2 0.7-1.2
C3 mg/dL 96.5+23.3 65-145
c4 mg/dL 16.6+4.4 10.5-30
Cholesterol mg/dL 236.7+43 146-311
TG mg/dL 253.3+99.2 90-461
HDL mg/dL 41.14£5.6 29-55
LDL mg/dL 145.1£33.3 64.4-188.8
TG/HDL 6.5+3.2 1.6-13.9
Cholesterol/ HDL 6+1.7 3.1-10.1
N %
Hydroxychloroquine No 26 37.1%
Yes 44 62.9%
Dose of Hydroxychloroquine No 26 37.1%
200 mg/d 19 27.1%
400 mg/d 25 35.7%
Systemic steroids No 19 27.1%
Yes 51 72.9%
Dose of systemic steroids No 19 27.1%
10 mg/d 42 60.0%
More than 10 mg/d 9 12.9%
Azathioprine No 37 52.9%
Yes 33 47.1%

APS=antiphospholipid syndrome, BMI=Body mass index, DVT=deep vein thrombosis, TIAs= transient ischemic attacks, C3=complement
3, C4= complement 4, HDL= high density lipoprotein, LDL= low density lipoprotein, TG= triglycerides.

Clinical characteristics

Fig. 1: Percentages of patients with positive clinical and laboratory characteristics

174



Elsonbaty ef al.

Most of patients received hydroxychloroquine (62.9%)
with a dose of 200 mg in 19 (27.1%) patients, and 400 mg
in 25 (35.7%) patients. Fifty one (72.9%) received systemic
steroids, with dose 10 mg/day in 42 (60%) patients and
more than 10 mg/day in 9 (12.9%) patients. Thirty three
(47.1%) patients received azathioprine with a dose of 100-
150 mg/day.

There was negative correlation between ESR, and
HDL levels (p value 0.049), and positive correlation
between TG, TG/HDL ratio and ESR level (p values 0.019,
0.017 respectively). Otherwise, there was no statistically
significant correlation between disease duration, C3, C4
levels and lipid profile. This is presented in (Table 2) and
(Figure 2).

Table 2: Correlation between lipid profile, disease duration, ESR, C3 and C4.

Chol TG HDL LDL TG/HDL Chol/ HDL

Discase Rho 0.055 0.092 -0.085 0.036 0.12 0.087
duration P value 0.649 0.451 0.485 0.766 0.323 0.476

Rho 0.1 0.280 -0.236 -0.004 0.284 0.183
ESR P value 0.412 0.019 0.049 0.977 0.017 0.13

Rho 0.053 -0.212 -0.06 0.192 -0.154 0.061
© P value 0.662 0.079 0.623 0.112 0.203 0.615

Rho -0.039 0.121 -0.08 -0.093 0.111 0.01
4 P value 0.751 0.318 0.513 0.444 0.362 0.934

ESR= Erythrocyte sedimentation rate, C3=complement 3, C4= complement 4, Chol= cholesterol, TG= triglyceride, HDL= high density

lipoprotein, LDL= low density lipoprotein.
A

550 °
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Fig. 2: Scatter plot showing the correlation between ESR and (A) HDL level, (B) Triglycerides level, (C) Triglycerides/HDL levels
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Lipid profile showed no statistically significant
differences according to received treatment including

Table 3: Comparison of lipid profile according to received treatment.

hydroxychloroquine, systemic steroids, and azathioprine
as shown in (Table 3).

Hydroxychloroquine
No Yes
Mean SD Mean SD Pvalue
Cholesterol (mg/dL) 233.2 44.7 238.8 42.4 0.798
TG (mg/dL) 252.4 98.9 253.9 100.6 0.985
HDL (mg/dL) 41.4 5.6 40.9 5.7 0.644
LDL (mg/dL) 141.3 34 147.4 33.1 0.422
TG/HDL ratio 6.4 32 6.6 3.2 0.894
Cholesterol/HDL ratio 5.8 1.7 6.1 1.7 0.601
Systemic steroids
No Yes
Mean SD Mean SD Pvalue
Cholesterol (mg/dL) 238.1 45.6 236.2 42.4 0.968
TG (mg/dL) 251.7 115 253.9 94 0.702
HDL (mg/dL) 40.6 5.4 41.2 5.7 0.620
LDL (mg/dL) 147.7 31.7 144.2 34.1 0.751
TG/HDL ratio 6.6 3.6 6.5 3 0911
Cholesterol/HDL ratio 6.1 1.8 5.9 1.7 0.895
Azathioprine
No Yes
Mean SD Mean SD Pvalue
Cholesterol (mg/dL) 235.2 41.1 238.4 45.6 0.651
TG (mg/dL) 244.9 86.7 262.8 112.2 0.642
HDL (mg/dL) 41.3 5.8 40.8 5.5 0.676
LDL (mg/dL) 145 343 145.3 32.7 0.906
TG/HDL ratio 6.2 2.8 6.8 3.6 0.580
Cholesterol/HDL ratio 59 1.6 6 1.8 0.751

TG= triglyceride, HDL= high density lipoprotein, LDL= low density lipoprotein.

We found that neurological manifestations specifically
migraine, sinus thrombosis and TIAs were significantly
associated with higher cholesterol levels compared to
patients without those symptoms with p-values 0.01,
0.014, and 0.046 respectively (Table 4).

Migraine patients had significantly lower HDL, higher
LDL, TG/HDL ratio and Cholesterol/ HDL ratio compared
to those without migraine with p values <0.05. As well as,
sinus thrombosis was associated with lower HDL, higher
TG, higher TG/HDL ratio and higher Cholesterol/ HDL
ratio compared to those without sinus thrombosis with p
values <0.05. On the other hand, no significant difference
in the lipid profile was found between APS patients with
and without DVT or stroke (Table 4).
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Table 4: Comparison of lipid profile according to disease characteristics and complications.

DVT
No Yes
Mean +SD Mean +SD P value
Cholesterol (mg/dl) 261.1+61.4 242.7+39.8 0.296
TG (mg/dl) 275.5£119.4 277.6£106.2 0.907
HDL (mg/dl) 37.248.1 39.6+4.5 0.150
LDL (mg/dl) 161+45.5 148.2+28.3 0.215
TG/HDL 7.1£3.8 7.34£3.3 0.753
Cholesterol/HDL 6.6+2.2 6.3£1.6 0.848
Stroke
No Yes
Cholesterol (mg/dl) 252.9+£57.5 268.8£56 0.320
TG (mg/dl) 275.9+119.8 276.4+118.9 0.889
HDL (mg/dl) 38.6+7.3 35.1+7.2 0.132
LDL (mg/dl) 154+41.2 171.1+44 0.142
TG/HDL 7+3.7 7.5+3.8 0.524
Cholesterol/HDL 6.3+2 7.1£2.2 0.291
TIAs
No Yes
Cholesterol (mg/dl) 251.3£55.6 287.6+59.2 0.046
TG (mg/dl) 271.8+114.3 298.5+125.5 0.478
HDL (mg/dl) 38.6+7.6 33.344.3 0.023
LDL (mg/dl) 153.8+40.2 179.9+47.6 0.043
TG/HDL 7+3.7 7.5+3.9 0.611
Cholesterol/HDL 6.4+2.1 7.242.1 0.239
Sinus thrombosis
No Yes
Cholesterol (mg/dl) 249.4+54.3 298.9+57.5 0.014
TG (mg/dl) 261.5£107.7 363.1+128.7 0.020
HDL (mg/dl) 38.9+7.3 31.143.3 <0.001
LDL (mg/dl) 154.3+42 179.6+£37.9 0.081
TG/HDL 6.7£3.5 9.6+4 0.026
Cholesterol/HDL 6.3+2 7.8+2 0.019
Migraine
No Yes
Cholesterol (mg/dl) 248.3+55 295.6+52.6 0.010
TG (mg/dl) 265.4+115.2 322.7+109.5 0.086
HDL (mg/dl) 39.4+7 30.844.5 <0.001
LDL (mg/dl) 151.5+39.2 185.9+44.7 0.005
TG/HDL 6.7+3.5 8.9+4.1 0.048
Cholesterol/HDL 6.2+1.9 8.8+2.2 0.016

DVT= deep vein thrombosis, TIAs= transient ischemic attacks, TG= triglycerides, HDL= high density lipoprotein, LDL= low density
lipoprotein.
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As regard abortion in this study, interestingly, it was Moreover, in the current study, Anemia was associated
associated with normal cholesterol levels accounting for with elevated TG levels accounting for 83.6% of the
61.5% with p value 0.023. Also, it was associated with patients with p value 0.008, (Table 6). On the other hand,
normal HDL and normal LDL levels accounting for 41.3%, thrombocytopenia and leucopenia showed no association
53.6% respectively with the same p values 0.044 (Table with lipid profile abnormalities (Table 5-8).

5,7,8).

Table 5: Comparison of cholesterol level according to type of APS and clinical characteristics.
Cholesterol (>200 mg/dL)

Normal (N=15) Elevated (N=55)
N % N % Pvalue
APS type  Primary 8 53.3% 32 58.2% 0.737
Secondary 7 46.7% 23 41.8%
Abortion in female patients 8 61.5% 12 27.3% 0.023
DVT 3 20.0% 14 25.5% 0.662
Stroke 3 20.0% 13 23.6% 0.766
TIAs 1 6.7% 10 18.2% 0.277
Sinus thrombosis 0 0.0% 10 18.2% 0.074
Migraine 1 6.7% 12 21.8% 0.181
Anemia 12 80.0% 43 78.2% 0.879
Leucopenia 5 33.3% 7 12.7% 0.061
Thrombocytopenia 0 0.0% 10 18.2% 0.074

APS= antiphospholipid syndrome, DVT= deep vein thrombosis, TIAs= transient ischemic attacks.

Table 6: Comparison of triglycerides levels according to type of APS and clinical characteristics.
Triglycerides (>150 mg/dL)

Normal (N=9) Elevated (N=61)
N % N % Pvalue
APS type  Primary 6 66.7% 34 55.7% 0.536
Secondary 3 33.3% 27 44.3%

Abortion in female patients 4 57.1% 16 32.0% 0.192
DVT 3 33.3% 14 23.0% 0.498
Stroke 2 22.2% 14 23.0% 0.961
TIAs 0 0.0% 11 18.0% 0.165
Sinus thrombosis 1 11.1% 9 14.8% 0.771
Migraine 0 0.0% 13 21.3% 0.125
Anemia 4 44.4% 51 83.6% 0.008
Leucopenia 2 22.2% 10 16.4% 0.665
Thrombocytopenia 0 0.0% 10 16.4% 0.19

APS= antiphospholipid syndrome, DVT= deep vein thrombosis, TIAs= transient ischemic attacks.
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Table 7: Comparison of HDL level according to type of APS and clinical characteristics.

HDL (<40 mg/dL)
Normal (N=56) Low level (N=14)
N % N % Pvalue

Primary 34 60.7% 6 42.9%
APS type 0.227

Secondary 22 39.3% 8 57.1%
Abortion in female patients 19 41.3% 1 9.1% 0.044
DVT 14 25.0% 3 21.4% 0.780
Stroke 14 25.0% 2 14.3% 0.393
TIAs 7 12.5% 4 28.6% 0.139
Sinus thrombosis 5 8.9% 5 35.7% 0.010
Migraine 9 16.1% 4 28.6% 0.282
Anemia 44 78.6% 11 78.6% 1.000
Leucopenia 10 17.9% 2 14.3% 0.751
Thrombocytopenia 8 14.3% 2 14.3% 1.000

HDL= high density lipoprotein, APS= antiphospholipid syndrome, DVT= deep vein thrombosis, TIAs= transient ischemic attacks.

Table 8: Comparison of LDL level according type of APS and clinical characteristics.

LDL (>150 mg/dL)
Normal (N=31) Elevated (N=39)
N % N % Pvalue

Primary 15 48.4% 25 64.1%
APS type 0.187

Secondary 16 51.6% 14 35.9%
Abortion in female patients 15 53.6% 5 17.2% 0.004
DVT 7 22.6% 10 25.6% 0.767
Stroke 5 16.1% 11 28.2% 0.232
TIAs 3 9.7% 8 20.5% 0.216
Sinus thrombosis 3 9.7% 7 17.9% 0.326
Migraine 3 9.7% 10 25.6% 0.088
Anemia 24 77.4% 31 79.5% 0.834
Leucopenia 8 25.8% 4 10.3% 0.086
Thrombocytopenia 4 12.9% 6 15.4% 0.768

LDL= low density lipoprotein, APS= antiphospholipid syndrome, DVT= deep vein thrombosis, TIAs= transient ischemic attacks.
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DISCUSSION

APSischronicautoimmune systemic disorder composed
of either thrombotic and/or obstetric events existing in
patients with permanent antiphospholipid antibodies!'*!.
The thrombotic events characterized by arterial, venous,
or micro-vascular thrombosis with common predominant
location especially in cerebral arterial vessels and lower
limbs deep veins, however, cerebral venous circulation,
hepatic venous system and visceral veins are possibly
affected!'.

In our study that enrolled 70 patients with APS,
there are 57.1% primary APS while secondary APS
accounted for 42.9% (SLE=80%, RA=13.3% and
dermatomyositis=6.7%). No significant difference was
found between primary and secondary APS as regard lipid
profile. Diaz-Coronado and colleagues, in their study that
included 352 patients, found that 67.6% had primary APS
while 32.3% were diagnosed as secondary APS!",

Our study revealed that abortion was presented in 35.1%
from 57 female suffered from APS; this was in agreement
with other several studies that revealed that the prevalence
of abortion between patients with APS was approximately
22-75%U3161 Interestingly, in this study, abortion was
significantly associated with normal cholesterol, LDL, and
HDL levels.

Many hypotheses were postulated to explain the high
prevalence of fetal loss among females with APS including
fetal arterial embolism, placental infarction and villus
microtubule embolism as results of antibodies causing
pathological changes!'”'®.. Lin and Qiu 2010, documented
several factors responsible for abortion in patients with
APS range from genetic, metabolic, hormonal factors to
autoimmune disorder, infection, uterine anatomy and
hypercoagulable statel'sl.

In this study, acute ischemic strokes and TIAs were
common nervous system clinical manifestations (22.9%
and 15.7%, respectively) while Cervera and his colleagues
reported prevalence of ischemic stroke and TIAs of 19.8
and 11.1%, respectively!'™. When patients presented with
TIAs and those without TIAs manifestations compared
together, we found statistically significant high cholesterol
level, LDL level (P=0.046 and 0.043 respectively) as well
as statistically significant low level of HDL (P= 0.023) in
patients with TTAs, while we did not found any statistically

significant correlation with TG, TG/HDL and cholesterol/
HDL ratio. This was in concordance with data reported
by Ribeiro and Carvalho, who found that ischemic
presentations in APS were attributed to development of
atherosclerosis due to many factors including high LDL,
hypercholesterolemia, hypertriglyceridemia and low level
of HDLE,

Thrombotic condition in APS patients can be attributed
to several mechanisms for examples presence of in situ
thrombosis, cardiac embolisms that can be originated from
cardiac valvular apparatus involvement with deposition of
immune complexes and subsequent thickening of valve
leaflets (Liebman-Sacks endocarditis)?*!, and also the role
of oxidative stress that cause damage to blood vessels
through the direct effect of antibodies depositiont%,
in addition to coagulation cascade changes, protein C
molecules inhibition, annexin and antithrombin, platelet
activation, and marked increased endothelial adhesion
molecules expression,

Deep venous thrombosis in our study was accounted for
24.3% and sinus thrombosis was in 14.3% of the patients.
This is close to the result revealed by Diaz-Coronado and
colleagues, who reported that, DVT was presented in
17.3% of studied APS patients!!l.

On comparing patients with and without sinus
thrombosis, we found statistically significant high level
of cholesterol, TG, TG/HDL ratio and cholesterol/HDL
(P=0.014, 0.020, 0.026 and 0.019 respectively) and with
low HDL (P=<0.001) in patients with sinus thrombosis
versus patients without sinus thrombosis. However, we did
not found any significant difference between both groups
as regards LDL levels.

Many risk factors, including APS itself, can contribute
in thrombotic manifestation in addition to many other
risks for atherosclerosis like smoking, hypertension,
obesity and dyslipidemia, however, a few studies on lipid
abnormalities were performed in patients with APS that
documented marked dyslipidemia in those patients when
were compared with general population?*23,

In this research, when the clinical presentations
were compared with the high risk level of lipid profile,
type of APS (primary and secondary), and other clinical
presentations (e.g., TIAs, DVT, migraine and sinus
thrombosis) did not exhibit any significant relation.
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As regards patients presented with migraine in our
study, we found statistically significant high level of
cholesterol, LDL, TG/HDL ratio and cholesterol/HDL
ratio in patients with migraine versus non migraine
patients (P=0.010, 0.005, 0.048 and 0.016 respectively)
and negative correlation with HDL in migraine group
(P=<0.001). Meanwhile, We did not found any significant
difference between both groups as regard TG levels.

Moreover, in the current study, a statistically significant
positive correlation was found between ESR and TG as
well as TG/HDL (P =0.019, and 0.017 respectively), while
ESR and HDL exhibited statistically significant negative
relation (P = 0.049). additionally, the high level of TG
(> 150 mg/dl) was significantly associated with anemia
(P=0.008). On the other hand, we did not found any
statistically significant relation between serum cholesterol
levels, TG, HDL, LDL, TG /HDL, and Cholesterol/HDL
when correlated with disease duration, C3 and C4 levels.

In this issue, Zhou and his colleagues found that TG and
LDL levels showed statistically significant increase in the
patients with other autoimmune diseases like SLE while
HDL was significantly decreased in those patients?>2¢.,

Finally, regarding medication commonly used in APS
cases, we did not found any effect of therapy received
(Hydroxychloroquine, systemic steroid or Azathioprine)
on lipid profile.

CONCLUSION

Dyslipidemia are common in APS especially in patients
with TIAs, sinus thrombosis and migraine. No significant
relation between medications used in treatment of APS and
lipid profile levels.

LIMITATION OF OUR STUDY

We included a relatively small sample size. Larger
number of patients with diverse habits, cultural and ethnic
groups is needed.
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