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ABSTRACT 

Objective: This research aimed to study the presence of factor V gene G1691A mutation (Factor V Leiden) in 

SLE pediatric patients with and without complications and to investigate the association between the presence 

of Factor V Leiden and lupus complications mainly lupus nephiritis in these patients.  

Subjects and Methods: This study was conducted on 50 Egyptian pediatric patients (48 females and 2 males) 

who were all diagnosed as SLE according to the American College of Rheumatology criteria. They were 

enrolled from the Immunological Clinics at Ain shams University Pediatric Hospital and were divided into two 

groups: Group 1 (control group) of matched age and sex: Including 25 newly diagnosed uncomplicated SLE 

patients e.g.: arthritis, musculoskeletal and cutaneous lupus. Group 2 (patients group): Including 25 SLE 

complicated patient e.g.: nephritis, neurolupus, thrombotic manifestation, cardities and antiphospholipid 

antibody syndrome. The complications observed in patient group was further classified into lupus nephritis 

alone or lupus nephritis with other complications (21 patients) or patients with complications other than lupus 

nephritis (4 patients). 

Results: All patients included in this study were subjected after taking their parents' consent to full history 

taking laying stress on history of complications mainly lupus nephritis. In addition, laboratory investigations 

which include CBC, tests for confirmation of SLE as ANA, anti dsDNA, C3, lupus anticoagulant, 

anticardiolipin IgG and IgM and renal function tests as serum creatinine and 24hrs urinary proteinsm were 

done. The Factor V gene mutation was determined by the method of PCR-based DNA analysis in both control 

and patient groups. In control group, there was 1 out of 25 patients having the Factor V Leiden mutation; who 

had a heterozygous pattern. The prevalence of Factor V Leiden in patients group showed 2 out of 25 patients, 

both of them had a heterozygous pattern of the gene mutation. 

Conclusion: This study couldn't demonstrate any correlation between the presence of Factor V Leiden 

mutation and the presence of complications in SLE patients as there was no statistical significant difference (P 

>0.05).  
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INTRODUCTION 

Systemic Lupus Erythematosus (SLE) is a 

chronic autoimmune inflammatory disease that has a 

highly variable course of relapsing and remitting, 

resulting in damage to essentially any organ system. 

Ninety percent of SLE cases occur in females, 

frequently starting at child bearing age 
(1)

. They are 

affected about nine times more than men 
(2)

. 

The diagnosis of SLE is often complex 

combining between both clinical and laboratory 

criteria. It’s based on the presence of 4 out of 11 of the 

American College of Rheumatology (ACR) criteria for 

the classification of SLE 
(3)

. These criteria include 

serositis, oral ulcers, arthritis, photosensitivity, blood 

disorders, renal involvement, antinuclear antibodies, 

immunological phenomena, neurological disorders, 

malar rash and discoid rash 
(4,5)

. 

Children diagnosed with SLE may be 

complicated with infections, hematological abnormalities, 

renal manifestations, neurological manifestations, 

pulmonary manifestations, gastrointestinal manifestations 

and cardiac manifestations. Thrombotic complications are 

frequently observed in SLE especially during active lupus 

with vasculitis 
(6)

. 

According to some authors, thrombotic and 

cardiovascular are the first complications of SLE after 

flares of the disease 
(7)

. SLE has been widely described 

as independent risk factor itself for developing arterial 

and venous thrombosis with a prevalence >10%. This 

prevalence may even exceed 50% in high-risk patients 
(8)

. The incidence of thrombosis increased in the first 

year. Possible reasons for this early higher incidence of 

thrombosis could be the high levels of disease activity 

and circulating immune complexes, cytotoxic 

antibodies, or a higher inflammatory state 
(9)

. 

Thrombotic risk also increases in the presence of 

inherited or acquired prothrombotic abnormalities or of 

triggering events such as infections 
(10)

. 

Factor V Leiden (FVL) is considered as the 

most common cause for venous thrombosis in SLE 
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and inherited thrombophilia. It is the most thrombotic 

risk factor known in Caucasians (around 5%) 
(11)

. 

FVL is an autosomal dominant inherited defect 

caused by a single specific point mutation in the FV 

gene, which is located in the long arm of chromosome 1, 

resulting in a guanine to adenine substitution at 

nucleotide position 1691. This mutation alters the 

activated protein C (APC) cleavage site on FV, causing 

resistance to APC, shifting the balance towards 

thrombosis 
(12)

. About 20-60% of patients with 

thromboembolism have a form of APC resistance, and 

FV Leiden is responsible for 95% of APC resistance 
(13)

. 

AIM OF THE WORK 

We aimed to study the presence of factor V 

Leiden in SLE pediatric patients with and without 

complications. In addition to investigate the 

association between the presence of factor V 

Leiden and lupus complications in SLE pediatric 

patients. 

PATIENTS AND METHODS 

Subjects: This study was carried out in 

Pediatric Educational Hospital of Ain Shams 

University. The study group included 50 children 

patients diagnosed as SLE according to the 

American College of Rheumatology criteria (ARC) 
(3)

 who were attending the Immunology Clinics at 

Ain Shams University Pediatric Hospital between 

the period from December 2016 up to June 2017. 
 The study was approved by the Ethics Board of 

Ain Shams University.  

 They were divided into two groups: 

Group 1(control group): Includes 25 newly 

diagnosed uncomplicated SLE patients e.g.: 

arthritis, musculoskeletal and cutaneous lupus. 

Group 2 (patients group): Included 25 SLE 

complicated patient e.g.: nephritis, neurolupus, 

thrombotic manifestation, cardities and 

antiphospholipid antibody syndrome. 

All individuals included in this study were 

subjected to full history taking after gaing their parents' 

consent: Full history taking. History of complications 

mainly Lupus nephritis. Laboratory investigations which 

included: Complete blood count (CBC) using Coulter 

Gen S system 2 (Beckman), tests for confirmation of 

SLE as ANA, anti dsDNA. Complement 3 (C3), lupus 

anticoagulant, anticardiolipin IgG and IgM and renal 

function tests as serum creatinine and 24hrs urinary 

proteins. Additionally, laboratory investigations to 

diagnose the presence of the thrombophilic defects by 

DNA analysis of inherited thrombophilic genes (Factor 

V Leiden) using polymerase chain reaction (PCR) were 

done. 

Methods: PCR detection of FVL 

mutation(Arg1691Gln).  

Statistical methodology: Data analysis 

was done using Statistics Package for the Social 

Science (SPSS Inc., Chicago, IL, USA version 20).  

I) Statistical tests used in the study were: 
Results of descriptive statistics were presented as mean 

+ standard deviation or median. Results of categorical 

variables were presented as number and percentage.  

Comparison between categorical (qualitative) variables 

was performed using Chi-square (x
2
) or Fisher’s exact 

test.  Comparison between quantitative variables was 

carried out performed using t-test (t) for independent 

sample means 

II) Significance level (P value) was 

expressed as follows:  P value < 0.05 was used as 

a cut off value for significance: P value>0.05 is 

non-significant (NS). P value <0.05 is significant 

(S). P value <0.01 is highly significant (HS). 

RESULTS 

Table (1): Complications observed in patients’ group. 

Parameter N % 

LN alone 10 40 

LN with complications 11 44 

Other than LN 4 16 

Total 25 100 

LN: Lupus nephritis 

The complications observed in patients’ 

group were further subclassified into 

lupus nephritis alone (10 patients representing 

40%), lupus nephritis with complications (11 patients 

representing 44%) and complications other than lupus 

nephritis (4 patients representing 16%). 

Table (2): Comparison between control group and 

patients’ group regarding to Demographic data. 

Parameter 
Control 

n=25 

Patients 

n=25 

Test of 

significance 

P 

value 
Significance 

Age (years)      

Mean + SD 14.68 + 2.11 13.88 + 1.9 t=-1.40 0.16 NS 

Gender 

Male n(%) 

Female n(%) 

 

1 

24 

 

4 

96 

 

1 

24 

 

4 

96 

 

x2=0.00* 

 

1.00 

 

NS 

Consanguinity 

Positive n(%) 

Negative n(%) 

 

2 

23 

 

8 

92 

 

8 

17 

 

32 

68 

 

x2=4.50 

 

0.03 

 

S 

Family history 

Positive n(%) 

Negative n(%) 

 

4 

21 

 

16 

84 

 

9 

16 

 

36 

64 

 

x2=2.59 

 

0.10 

 

NS 

*Fisher Exact test 
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On comparing between control group and 

patients’ group regarding demographic data, there 

was a statistical significant difference regarding 

consanguinity between parents (P = 0.03). No 

statistical significant difference was detected between 

both groups regarding age, gender and family history 

of similar or other autoimmune diseases (P > 0.05).   

Table (3): Comparison between control group and 

patients’ group regarding hematological data. 

Parameter 
Control 

n=25 

Patients 

n=25 
t-Test 

P 

value 
Significance 

Hb (g/dl) 11.52 + 1.64 11.30 + 1.36 t=0.50 0.61 NS 

TLC 

(x109/L) 
10.14 + 2.63 8.86 + 4.25 t=1.27 0.20 NS 

PLT 

(x109/L) 
273.9 + 120.2 246.8 + 106.3 t=0.84 0.40 NS 

ESR 

(mm/hr) 
22.16 + 12.15 23.32  + 10.02 t=-0.36 0.71 NS 

On comparing between control and patients’ 

groups regarding hematological data; no statistical 

significant difference was detected regarding 

hemoglobin, total leucocytic count, platelet count and 

ESR (P > 0.05). 

Table (4): Comparison between control group and 

patients’ group regarding immunological data. 

Parameter 
Control 

n=25 

Patients 

n=25 
t-Test P value Significance 

C3  

(mg/dl) 
86.60 + 40.06 87.72+37.18 t=-0.10 0.91 NS 

IgG 

(GPLU/ml) 
8.91 + 3.68 17.92+19.15 t=-2.31 0.02 S 

IgM 
(MPLU/ml) 

6.19 + 3.34 14.3 + 14.4 t=-2.75 0.01 S 

Lupus 

anticoagulant 
35.78 + 6.29 45.18+23.02 t=-1.96 0.05 S 

GPLU = G phospholipids unit  

MPLU = M phospholipids unit  

All individuals at the time of sample collection 

in both patients’ and control groups have both ANA 

positive and anti dsDNA positive. On comparing 

between patients’ and control groups regarding further 

immunological data; anti cardiolipin IgG and IgM, as 

well as lupus anticoagulant showed a statistical 

significant difference (P = 0.02, 0.01, 0.05) respectively. 

No statistical significant difference was detected 

between both groups regarding C3 (P = 0.91). 

Table (5): Comparison between control group and 

patients’ group regarding biochemical data. 

Parameter 
Control 

n=25 

Patients 

n=25 
t-Test P value Significance 

S. creatinine 

(mg/dl) 
0.49 + 0.14 0.61 + 0.24 t=-2.09 0.04 S 

BUN (mg/dl) 11.08 +  2.15 13.84 + 5.92 t=-2.19 0.03 S 

24hrs urine proteins 

(mg/24hrs) 
74.0 + 28.0 438 + 510 t=-3.55 0.00 HS 

The comparison between patients’ and 

control group regarding biochemical data including 

serum creatinine level, BUN and 24hrs urinary 

protein showed a statistical significant difference (P = 

0.04, 0.03,0.00) respectively. 

Table (6): Comparison between control group and 

patients’ group regarding FVL mutation. 

Parameter 

Group  

Chi-

square 

 

P 

value 
Significance Control 

n=25 

Patients 

n=25 

FVL 
mutation 

Normal 

pattern n(%) 
Heterozygous 

pattern n(%) 

 
24 

1 

 
96 

4 

 
23 

2 

 
92 

8 

 

x2=0.35* 

 

1.00 

 

NS 

FVL = Factor V Leiden  

*Fisher Exact test 

On comparing between patients’ and control 

groups regarding FVL mutation ; no statistical 

significant difference was detected. (P = 1.00). 

Table (7): Comparison between FVL mutation and 

hematological data: 

Parameter 

FVL 

t-Test P value Significance Normal 

pattern 

Hetero- 

-zygous 

pattern 

Hb (g/dl) 11.40 +  1.52 11.50 + 1.25 t=-0.104 0.91 NS 

TLC 
(x109/L) 

9.23 + 2.47 13.63 + 2.28 t=-2.14 0.03 S 

PLT 

(x109/L) 
268.9 + 11.3 126.6 + 7.63 t=8.45 0.00 HS 

ESR 

(mm/hr) 
22.49 + 7.27 26.67 + 2.07 t=-0.31 0.78 NS 

On comparing between FVL mutation results 

among patients’ and control groups regarding 

hematological data ; total leucocytic count showed a 

statistical significant difference (P 0.03) and platelet 

count showed a highly statistical significant difference 

(P = 0.00). Both hemoglobin and ESR showed no 

statistical significant difference when compared between 

FVL results among both groups (P > 0.05). 

Table (8): Comparison between FVL mutation and 

immunological data. 

Parameter 

FVL 

t-Test P value Significance Normal 

pattern 

Hetero- 

-zygous 

pattern 

C3 (mg/dl) 88.64 + 38.25 64.00 + 36.75 t=1.08 0.28 NS 

IgG (GPLU/ml) 13.71 + 14.80 8.86 + 1.96 t=0.56 0.57 NS 

IgM (MPLU/ml) 10.63 + 11.37 4.43 + 2.08 t=0.93 0.35 NS 

Lupus 

anticoagulant 
40.57 + 17.87 39.03 + 6.00 t=0.14 0.88 NS 

GPLU = G phospholipids unit  

MPLU = M phospholipids unit  

On comparing between FVL mutation results 

among patients’ and control groups regarding 
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immunological data; no statistical significance 

difference was detected. (P > 0.05). 

Table (9): Comparison between FVL mutation and 

biochemical data. 

Parameter 

FVL 

t-Test 
P 

value 
Significance Normal 

pattern 

Hetero- 

-zygous 

pattern 

S. creatinine 
(mg/dl) 

0.559+0.13 0.433 + 0.057 t=2.76 0.02 S 

BUN (mg/dl) 12.40 + 4.59 13.33 + 2.11 t=-0.33 0.74 NS 

24hrs urine 

proteins 
(mg/24hrs) 

250.0+40.0 346.0 + 38.0 t=-0.39 0.69 NS 

On comparing between FVL results and 

biochemical data among patients’ and control groups; 

serum creatinine level showed a statistical significant 

difference (P = 0.02). Both BUN and 24hrs urinary 

proteins showed non statistical significant difference 

(P > 0.05). 

Table (10): Comparison between FVL mutation and 

complicated SLE patients (group 2). 

Parameter 

FVL 
 

Chi-square 

 

P 

value 
Significance Normal 

pattern 

Hetero- 

-zygote 

pattern 

LN only n(%) 10 43.5 0 0 

X2=2.06* 0.633 NS 

LN and other 

complications 
n(%) 

9 39.1 2 100 

Complications 

other than LN 

n(%) 

4 17.4 0 0 

Total n(%) 23 100 2 100 

LN: lupus nephritis 

*Fisher Exact test 

On comparing between FVL mutation results 

and SLE patients with complications, no statistical 

significant difference was detected. (P > 0.05) 

Table (11): Comparison between FVL mutation and 

response of therapy in LN patients. 

Parameter 

FVL  

Chi-

square 

 

P 

value 
Significance Normal 

pattern 

Hetero- 

-zygote 

pattern 

Good response 

n(%) 
16 84.2 0 0 

x2=7.074* 0.04 S 

Partial 

response n(%) 
3 15.8 2 100 

No response 
n(%) 

0 0 0 0 

Total n(%) 19 100 2 100 

*Fisher Exact test 

On comparing between FVL mutation results 

and response to treatment in lupus nephritis patients; 

a statistical significant difference was detected (P = 

0.04). Accordingly, the presence of FVL mutation 

was observed to decrease the response of treatment in 

these patients as 19 out of 21 patients with lupus 

nephritis who had good or partial response showed 

normal pattern of Factor V, while the only two lupus 

nephritis patients that show heterozygous pattern of 

FVL were partially responsive to therapy. 

DISCUSSION  

Systemic Lupus Erythematosus is a 

chronic autoimmune inflammatory disease with a 

highly variable course of relapsing and remission. 

SLE can affect any part of the body and 

characterized by the production of multiple auto 

antibodies, mainly antinuclear (ANA) and anti-

dsDNA antibodies 
(4)

. SLE mainly occurs in 

females, frequently starting at their child bearing 

period 
(1)

. 

The diagnosis of SLE is often complex 

combining between both clinical and laboratory 

criteria. It’s based on the presence of 4 out of 11 of 

the American College of Rheumatology (ACR) 

criteria for the classification of SLE 
(3)

 which 

include serositis, oral and nasal ulcers, arthritis, 

photosensitivity, hematological disorders, renal 

involvement, antinuclear antibodies, 

immunological phenomena, neurological disorders, 

malar rash and discoid rash 
(5)

. 

Renal involvement occurs in 50 to 75% of 

all SLE pediatric patients, and more than 90% of 

them will develop renal disease within the first 2 

years after diagnosis 
(14)

. SLE most commonly 

affects the glomerulus (lupus nephritis), with rare 

involvement of renal interstitium. 

Renal biopsy should be performed for any 

suspicion of glomerulonephritis. The classification of 

glomerulonephritis in SLE ranges from Class I 

(minimal mesangial) to Class VI (advanced 

sclerosing lupus nephritis), and contain descriptions 

of the mesangial involvement, degree of renal 

involvement (focal or diffuse), and degree of 

involvement of the affected glomeruli (segmental or 

global) 
(15)

. 

So, the purpose of the current research was 

to study the presence of Factor V Leiden (G1691A) 

in SLE pediatric patients with and without 

complications and to investigate the association 

between the presence of this mutation and lupus 

complications mainly lupus nephritis in those 

patients. The results were correlated with patients 

laboratory data including hematological 
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(Hemoglobin, total leucocytic count, platelet count, 

ESR), Immunological (C3, anticardiolipin IgG and 

IgM,lupus anticoagulant) and biochemical data 

(Serum creatinine, BUN, 24hrs urinary protein) 

In this study, FVL was found in two patients 

in the patients’ group, both of them were 

heterozygous pattern. One patient in the control group 

had FVL who was also heterozygous pattern. Both of 

the patients and control groups were compared 

regarding the prevalence of FVL mutation. Patients’ 

group showed increase in the frequency of FVL 

mutation (8%) in comparison to control group (4%). 

However, it didn’t reach a statistical significance. 

These results are in agreement with a study done on 

Hungarian SLE patients in which the frequency of the 

FVL mutation in SLE patients was 9-10%. According 

to the same study, the FVL mutation could explain 

the tendency to have significantly high prevalence of 

cerebrovascular lesions, cardio valvular 

abnormalities, fetal losses and Raynaud syndrome 

than that found in patients without FVL 
(16)

. Another 

study on Turkish population showed a higher FVL 

frequency (12.7%) 
(17)

. 

The complications observed in patients 

group were further sub- classified into either: 

Lupus nephritis alone: representing 40% of 

complicated patients ranging from class II up to 

class V according to their renal biopsy in which 

class II accounted for 26%, class III accounted for 

47%, class IV accounted for 11%, class V 

accounted for 16% of patients with lupus nephrites. 

Lupus nephritis with other complications: 

represented 44%. Complications other than lupus 

nephritis: represented 16%. These complications 

include thrombosis, cerebrities, cardities, immune 

thrompocytopenic purpra and antiphospholipid 

antibody syndrome). 

Both of the two patients in patients group 

with the heterozygous pattern of Factor V had 

lupus nephritis with other complications. So, 

regarding the prevalence of FVL in complicated 

SLE patients, FVL frequency was increased in 

patients with lupus nephritis combined with other 

complications (100%) compared with patients with 

lupus nephritis alone (0%) or with complications 

other than lupus nephritis (0%). However, it didn’t 

reach a statistical significance. 

A retrospective study showed that the 

prevalence of FVL in a selected group with 

glomerular nephropathy was 6%, consistent with the 

prevalence reported in other studies drawn from 

European and North American populations, and with 

a further large cohort study of patients with chronic 

kidney disease attending the same renal units. The 

same study suggested that the prevalence of FVL did 

not differ significantly in patients had glomerular 

nephropathy, either with or without complications 

mainly renal vein thrombosis, and the association 

would likely to occur by chance alone due to the 

relatively high prevalence of FVL in general 

population 
(18)

. This was in contrast to a case report 

which had raised the possibility of association 

between APC resistance in the form of FVL, 

complications as renal vein thrombosis and 

membranous glomerulopathy. It also suggested that 

the coexistence of FVL and membranous 

glomerulopathy might serve as predisposing factors 

for the development of complications mainly renal 

vein thrombosis. The same case report showed that in 

minority of patients, glomerular nephropathy might 

possibly be secondary to hypercoagulable state 

leading to thrombotic complications and subsequent 

glomerulopathy 
(19)

. 

A large retrospective study showed that 

membranous histology as class V lupus nephritis and 

membranous nephropathy appears to increase the risk 

of nephrotic syndrome associated complications 

mainly the thrombotic complications 
(20)

. 

On studying the correlations between 

different lab parameters and the FVL mutation 

among patients’ and control groups. The study 

showed that there was no significant findings could 

be obtained except for total leucocytic count with 

mean of 13.63 + 2.28 in heterozygous pattern of 

FVL compared with 9.23 + 3.47 in normal 

homozygous pattern, platelet count with mean of 

126.6 + 7.63 in heterozygous pattern compared 

with 268.9 + 111.3 in normal homozygous pattern 

and serum creatinine level with mean of 0.433 + 

0.057 in heterozygous pattern compared with 0.559 

+ 0.213 in normal homozygous pattern. No 

published data were available for comparing with 

these results. We suspect that some of these values 

might be affected by the disease remission and 

exacerbations. 

The principle goal of treatment in lupus 

nephritis is to normalize renal function or, at least to 

prevent the progressive loss of renal function. 

Treatment of lupus nephritis differs according to the 

pathological lesion. It’s important to treat the extra 

renal manifestations and other variables which might 
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affect the kidneys 
(21)

. The response of treatment in 

lupus nephritis is classified into good, partial and no 

response according to proteinuria, renal function tests 

and determination of SLE disease activity 
(22)

. 

The current study could find a significant 

correlation between the presence of the Factor V 

mutation and the response to treatment in lupus 

nephritis patients. Accordingly, the presence of 

FVL mutation was observed to decrease the 

response of treatment in these patients as 100% of 

patients with heterozygous pattern of Factor V 

showed partial response, compared with 84.2% of 

patients with normal homozygous pattern (wild 

type) that showed good response and 15.8% 

showed partial response. This was somewhat in 

partial agreement with a case report done on 2006 

on a male patient with membranous 

glomerulopathy complicated with renal vein 

thrombosis and FVL mutation. This case showed 

persistence of nephrotic range proteinuria. Renal 

biopsy suggested membranous glomerulopathy six 

month after initiation of treatment with 

anticoagulant but he showed gradual improvement 

after a year and half of follow up and remained 

stable throughout the 5 years of follow up. 

Limitations: Our study was limited 

because of the small sample size and relative short 

follow up period that may help explain the 

association between FVL and lupus complications 

mainly with lupus nephritis. 

CONCLUSION 

Complicated SLE patients had higher 

frequency for heterozygous patterns of FVL mutation 

compared to uncomplicated SLE patients despite it 

didn’t reach a significant difference. FVL frequency 

was increased in patients with lupus nephritis 

combined with other complications compared to 

patients with lupus nephritis alone or with 

complications other than lupus nephritis. However, it 

didn’t reach a statistical significance. The presence of 

FVL mutation was observed to decrease the response 

of treatment in patients with lupus nephritis. 
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