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Introduction
	 Cardiovascular Disease (CVD) is the leading cause of morbidity 
and mortality among Chronic Kidney Disease (CKD) patients [1]. 
The statistics are staggering with nearly half of all people with End-
Stage Kidney Disease (ESKD) will develop CVD, and cardiac deaths 
account for approximately 40% of all mortality in these individuals. 
The presence of traditional cardiac risk factors, such as diabetes 
mellitus, hypertension, dyslipidemia, and advanced age certainly 
contribute to CVD among ESKD patients.

	 Other possible mediators may lie within the inflammation-
coagulation axis as suggested by the presence of nontraditional 
cardiac risk factors such as C-Reactive Protein (CRP) and activation 
of the coagulation cascade. Defects in both coagulation initiation and 
fibrinolysis have been identified in CKD patients [2,3]. The tissue-
factor pathway has been found to be up regulated in CKD patients, 
suggesting that events taking place during clot initiation may 
mediate the prothrombotic state. At the same time, altered fibrin clot 
structure leading to increased resistance to fibrinolysis has also been 
demonstrated both in diabetic patients and in CKD patients requiring 
dialysis. Patients with diabetes tend to produce denser clots that are 
less porous and more resistant to fibrinolysis [4,5].

	 Peritoneal dialysis is an important strategy of the renal 
replacement therapy for ESKD patients. However, PD patients may 
have higher rates of CVD events and mortality. The continuous nature 
of PD, with the long-term concomitant exposure to glucose-based 
dialysate, can create significant metabolic derangements such as 
hyperinsulinemia, dyslipidemia, and metabolic syndrome, which are 
important because of the known links between metabolic syndrome, 
endothelial dysfunction, inflammation, and a prothrombotic 
tendency. Those metabolic derangements should therefore create a 
more prothrombotic environment than is seen in patients receiving 
hemodialysis. Researchers have found that patients on PD have higher 
risk for the development of lipid abnormalities and high insulin level.  
In the uremic state, the inflammatory response is characterized by an  
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Background: Defects in both coagulation initiation and fibrinolysis 
have been identified in Chronic Kidney Disease (CKD) patients 
and patients on dialysis may have higher rates of Cardiovascular 
Disease (CVD) events.

Objectives: This study evaluates the fibrinogen indices in patient on 
peritoneal dialysis. We analyze cardiovascular risk factors and their 
relationship with serum Fibrinogen.

Methods: This is an observational study conducted at the Royal 
Hospital, Muscat, Oman. All demographic, clinical and laboratory 
data were collected prospectively by computerized medical records 
system called alshifaa for patients on Peritoneal Dialysis (PD) 
following at Renal Medicine Department and evaluated monthly for 
their peritoneal dialysis management from 2011 to 2017.

Results: Total of 64 PD patients were included in this study, of which 
48.4% were male. The mean (SD) of age was 46.4 (1.1) years. Three 
quarters of total patients (74.6%) on PD had high level of fibrinogen 
(˃ 4.2mg). The mean (SD) of age and weight for patients with 
high fibrinogen level was 48.7(20.7) year and66.8kg, respectively. 
Hyperfibrinogenemia was associated with chronic diseases, of which 
77%, 75% and 86% of patients with high serum fibrinogen were 

diabetic, hypertensive, and with cardiac disease, respectively. There 
were45%,93.6%%, 42.6%% and 28.3%% of total patients on PD 
having high blood glucose, hypoalbuminemia, hyperphosphatemia, 
and high cholesterol level, respectively had high Fibrinogen level.

Conclusion: PD patients have high serum fibrinogen level. 
Fibrinogen level increase with aging, overweight and the present 
of chronic diseases. The continuous nature of PD, with the long-
term concomitant exposure to glucose-based dialysate, can create 
significant metabolic derangements including high fibrinogen level. 
The high level is associated with major cardiovascular risk factors. 
Hence, there is a need for stringent management strategies to 
control various risk factors to improve the cardiac morbidity and 
mortality among peritoneal dialysis patients.
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obvious presence of pro-inflammatory cytokines. By the following, 
this presence implies activation of the acute phase proteins such as 
C-Reactive Protein (CRP) [5].

	 The health system in Oman is quite goods is highly recognized by 
World Health Organization and other various agencies [6,7]. Through 
the last four decades, a sharp progression in the prevalence of people 
progressing to ESKD and demanding Renal Replacement Therapy 
(RRT) has been noticed in Oman [8-12]. The incidence of patients 
with kidney disease in Oman who received RRT during 1983 was 
very low (21 Per Million Populations (PMP) and has been gradually 
increasing (75 PMP in 2001 and 120 PMP in 2013) [13].

	 In this study, we aim to evaluate the fibrinogen indices in patient on 
peritoneal dialysis. We analyze the fibrinogen and cardiovascular risk 
factors and their relationship with the other markers of inflammation.

Methods
	 This is a longitudinal observational study of patients on Peritoneal 
Dialysis (PD) following at Renal Medicine Department. All clinical 
and laboratory data are collected prospectively by computerized 
medical records system called alshifaa. All patients monthly as part 
of their PD follow up and investigations during the period from 
1st of January 2010 to the end of December 2017 were included in 
the study. Patients’ data including standard physical examination 
clinical, radiological and laboratory evaluation were downloaded 
from the system for all peritoneal dialysis patients. However, we 
did not include patients who were on PD for less than 3 months. 
Laboratory investigation and blood pressure measurement collected 
pre peritoneal dialysis and post starting of PD for a period between 
three months to one year. The ages and genders of the dialysis patients 
were recorded. The heights and weights (dry weights) of the patients 
were determined by using calibrated height/weight scales. The body 
mass index of each patient was calculated using the formula weight/
(height)2 and it classified to three categories, underweight(<18kg/m2), 
normal weight (18-24.9kg/m2)and overweight (˃25kg/m2).

	 All patients included in the study had blood pressure measured. 
Serum albumin, glucose, serum cholesterol, triglycerides were 
measured by quantitative kinetic spectrophotometric method using a 
computerized autoanalyzer AXION (Menheim Boehringer, Germany) 
and reagents from Boehring diagnostics. The level of Parathyroid 
Hormone (PTH) in plasma was measured by RIA method. Urinalysis 
obtained as well. Data about Peritoneal membranes types were 
collected too.

	 Systolic (SBP) divided to Normal systolic (<120mmHg), pre 
hypertension (120-139mmHg), stage1 hypertension (140-159 
mmHg), stage 2 hypertension(≥160 mmHg) and diastolic BP (mmHg) 
divided to normal (less than 80mmHg), pre hypertension (80-
89mmHg), stage 1 hypertension (90-99mmHg), stage 2 hypertension 
( ≥100).

	 Serum Hemoglobin level was divided into three categories: less 
than (10g/dl), (10-13g/dl) and (>13g/dl). Serum Hematocrit level 
divided into normal (35-45%) and abnormal level. Serum cholesterol 
level divided to normal level (5mmoL/L) level, border line cholesterol 
level (5.2-6.1mmol/l) high cholesterol (6.2-6.6mmol/l/l).Serum 
Triglyceride level divided to normal level (1.7mmol.L), border line 
(1.7-2.2mmol/L) and high level (˃2.2mmol/L).

	 Serum albumin level classified to low ((<35g/L), normal level 
(35g/dl) and high (>48g/L). Serum phosphate level classified to 
low (<0.75mmol/l), normal level (0.75-1.5mmol/L) and high level 
(˃1.5mmol/L). Parathyroid Hormone (PTH) level divided to <65pg/
ml, 65pg/ml and above 65pg/ml. Serum cholesterol classified to 
Normal (5mmol/l), borderline (5.1-6.1 MMOL/L) and high(˃6.2-6.6 
MMOL/L)and triglycerides classified to Normal (1.7mmol/l).

	 Urine analysis included specific gravity (High ˃1.03, Low <1.02 
and Normal (1.02-1.03), urine PH (Acidic <7, normal 7 and alkaline 
˃7) and present of leucocytes (White Cell Count (WCC), nitrites, 
blood, ketones, protein and glucose and bilirubin in urine. Fibrinogen 
testing was performed with a Sysmex CA-1500 analyzer (Dade 
Behring Thrombin Reagent, Germany) and plasma that was obtained 
from blood samples in citrated tubes that were centrifuged at 4000rpm 
for 15 minutes. Each value expressed as the mean ±SD. P  values 
less than 0.05 considered statistically significant. All statistical 
calculations performed with the STATA 16 software (version 16.0, 
STATA Inc, Chicago, Illinois, USA).

Results
	 Total of 64 patients on peritoneal dialysis therapy were included in 
this study, of which 48.4% of them were male and 51.7% were female. 
Their ages ranged between 13 and 80 years, the mean (SD) of the age 
was 46.4 (1.1) years. The mean (SD) of BMI was 25.4 (6.9), 45.3% 
of patients had normal weight (18-24.9kg/m2), 15.6% of patients were 
under weight (<18kg/m2) and 39% of them had overweight (> 25kg/
m2).

	 There were 15(64) patients on continues ambulatory peritoneal 
dialysis (CAPD) and 49(64) on Automated Peritoneal Dialysis (APD). 
Total time spent on PD was calculated per years there were 21.9% 
of total patients spent more than five years, 70.3% of them were on 
PD from three to five years and 7.8% were on PD for one to three 
years. The majority (40.4%) of patients have high average membrane, 
followed by Low Average, low and high membrane-transporter, with 
a percentage of 38.5%, 11.5%, and 9.6%, respectively, as shown in 
table 1.

	 Three quarters of total patients (74.6%) on PD had high level of 
fibrinogen (˃4.2mg), while 25.4% of them had normal level of serum 
fibrinogen (1.5-4.2mg). As given on table 2, the mean age for patients 
with hyperfibrinogenemia was 48.7 years and the mean weight was 
66.8 kg There were 31 (64) of patients were diabetic, 56(64) suffered  

Variables Mean (%)

Gender Male: 48.4% Female: 51.7%

Age/Year 46.4 (1.1)

Height /cm 157cm (10.6)

Weight/kg 63.8 (20.3)

BMI(kg/m2) 25.4 (6.9)

PD Modality
1.CAPD: 15(64) 23.4% 
2. APD : 49(64) 76.6%

Type of | Membrane

1. Low Average : 38.5% 
2. Low 11.5% 
3. High 9.6% 

4. High average 40.4%

Table 1: Illustrate the general demographic and participants characteristics.
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from high blood pressure and 29 (64) patients had coronary artery 
disease. Total of 24(31) of diabetic patients, 42(56) of hypertensive 
patients and 25(29) patients with cardiac disease were having high 
serum fibrinogen level, figure 1. Table 2 gives information about 
Peritoneal Equilibrium Test (PET) details for participants. Total of 
40.4% patients had High average membrane, 38.5% had low average 
membrane, 11.5% of them had low transport membrane and 9.6% 
their membrane was high. 75% of them had high fibrinogen level, of 
which, 30.7% of patients had high average membrane and 25% had 
Low average transport membrane.

	 Blood pressure recorded with relationship to serum fibrinogen 
level pre- and post-initiation of PD is shown in table 3. The mean 
(SD) of SBP pre PD was 145(21.2) and it improved to 134 (12.8) post 
initiation on PD. The mean (SD) DBP was 82(14.6) and improved to 
77(9.3) on PD. There were 71.9% of total patients’ pre PD had high 
fibrinogen level and the percentage had slight increase post initiation 
by 1.5%.

	 Table 4 shows the relationship between serum fibrinogen level and 
various blood investigations with their categories at the periods of 
pre- and post-initiation of PD. It includes the relationship between 
serum Fibrinogen level and blood glucose, serum Hematocrit, 
serum Hemoglobin, serum cholesterol level &Triglycerides, serum 
Albumin, phosphate and parathyroid levels. High Fibrinogen level 
increased post PD with serum glucose, serum Hemoglobin, serum 
parathyroid hormone and serum cholesterol, and decreased with 
serum Triglyceride level, however, there was no difference on 
high fibrinogen level pre and post PD with relationship to other 
laboratory results. Number of patients having high serum Fibrinogen 
with relation to serum glucose had increased post PD by 4.7%, pre 
initiation the percentage was 71.9% and its increased to 76.6% post 
PD, while the percentage with serum Hemoglobin increased by 1.6% 
and by 1.5% with serum parathyroid hormone and serum. On other 
hand, the percentage of high fibrinogen level with relationship with 
serum Triglyceride had decreased by 12.5% as shown on figure 2.

	 Table 5 showed the urine analysis test reported pre and post 
initiation on PD with relationship to serum fibrinogen level. The test 
included specific gravity, urine PH, and present of leucocytes White 
Cell Count (WCC), nitrites, blood, ketones, protein and glucose and 
bilirubin in urine. Urine analysis test was done for 41(64) patients pre-
PD and 31(64) patients post PD due to loss of residual renal function 
for some patients before and during study period. The percentage of  
fibrinogen level had increased post PD with relationship to most of 
urine analysis test with the rage between 1.5% and 5%.

Variable
Normal level Fibrinogen 

(1.5-4.2mg)
High level Fibrinogen 

(˃ 4.2mg)

Percentage % 25.4% 74.6%

Age/year
39.8 (21.7)

2.4(1.2)
48.7 (20.7)
2.9( 1)

Height/ cm 155.5 (13.1) 157.6 (9.9)

Weight/kg 54.3(17.4) 66.8(20.5)

Body Mass Index (BMI) kg/m2

25.4(6.9)
Under Weight: 10(15.6%)
Normal weight: 30(46.9%)

Over weight: 24(37.5%)

5
8
4

5
22
20

Diabetic Mellitus
Yes: 31(48.4%)
No: 33(51.6%)

7
10

24
23

Hypertension
YES: 39(87.5%)
NO: 8(12.5%)

14
3

42
5

Cardiac Disease
Yes: 29(45.3%)
NO: 35(54.7%)

4
13

25
22

Residual Renal Function
Yes: 44(68.8%)
NO: 20(31.2 %)

8
9

36
11

Type of Peritoneal
Membrane:

1. Low Average: 20 (38.5%)
2. Low: 6 (11.5%)
3. High: 5 (9.6%)

4. High average: 21(40.4%)

7
1
0
5

13
5
5
16

Table 2: Shows the various demographic and participants characteristics 
with relationship to serum Fibrinogen level.

Figure 1: Show the role of age, weight and chronic diseases on Hyperfi-
brinogenemia.

Variables

Normal Fibrinogen
(1.5-4.2mg)

High Fibrinogen
( ˃ 4.2mg)

Pre PD Post PD Pre PD Post PD

Systolic BP (mmHg)
Mean systolic BP 145(21.2)Mean diastol-

ic BP 82(14.6)
1. Systolic Normal (<120 ) Pre PD:9.4%, 

Post PD:10.9%
2. Pre hypertension(120-139) Pre 

PD:15.6%, Post PD:45.3%
3. Stage 1Hypertension(140-159) Pre 

PD:37.5%, Post PD:40.6%
4.Stage 2 Hypertension(≥160) Pre 

PD:37.5%, Post PD:3.2%

18(64)

3
6
3
6

17(64)

2
9
5
1

46(64)

3
4
21
18

47(64)

5
20
21
1

Diastolic BP(mmHg)
Mean systolic BP134 (12.8)Mean diastol-

ic BP 77(9.3)
1.Normal (less than 80): Pre PD:40.6%, 

Post PD:40.6%
2. Prehypertension (80-89) Pre 

PD:21.9%, Post PD:42.1%
3. Stage 1 Hypertension (90-99) Pre 

PD:20.3%, Post PD:14.1%
4. Stage 2 Hypertension ( ≥100) Pre 

PD:17.2%, Post PD:3.2%

18(64)

8
3
2
5

21(64)

5
10
3
1

46(64)

18
11
11
6

43(64)

21
17
6
1

Table 3: Shows the mean (SD) for systolic and diastolic BP and distribu-
tion of participants for various hypertension stages before and a year after 
starting peritoneal dialysis with correlation with serum fibrinogen level.
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Variables
Normal Fibrinogen Level (1.5-4.2mg) High Fibrinogen Level (˃4.2mg)

Pre PD Post PD Pre PD Post PD

Serum glucose mmol /l
Pre PD: 7.4 (4.6)

Post PD: 6.5 ( 2.4)

18(64)

11
7

15(64)

11
4

46(64)

29
17

49(64)

27
22

Normal (3-6.9)

Pre PD Post PD

62.5% 59.4%

High (≥7) 37.5% 40.6%

Hematocrit %
Pre PD: 31.3 (6)

Post PD: 33.4 (5.5)

17(64)

5
12

17(64)

7
10

47(64)

12
35

47(64)

21
26

Normal (35-45%)
Pre PD Post PD

26.6% 43.7%

Abnormal 73.4% 56.3%

Hemoglobin g/dl
Pre PD: 10.3 (1.8)
Post PD :11 (1.3)

19(64)

8
9
2

18(64)

2
15
1

45(64)

21
21
3

46(64)

7
35
4

1. <10 g/dl
Pre PD Post PD

45.3% 14.1%

2. 10-13 g/dl 46.6% 78.1%

3. ˃ 13 g/dl 7.8% 7.8%

Serum total Cholesterol mmol/L
Pre PD: 4.5% (1.5)
Post PD: 4.7( 1.4)

12(64)

9
3
0

11(64)

8
2
1

52(64)

31
11
10

53(64)

24
14
15

Normal (5mmol/l)
Pre D Post PD

62.5% 50%

Borderline 5.1-6.1mmol/l 21.9% 25%

High ˃ 6.2-6.6 mmol/l 15.6% 25%

Triglycerides mmol/l
Pre PD: 1.6 (0.7)
Post PD: 1.7( 0.9)

8(64)

6
2
0

16(64)

11
5
0

56(64)

29
16
12

48(64)

27
9
12

Normal (1.7mmol/l)
Pre PD Post PD

54.7% 59.4%

Borderline 1.7-2.2 mmol/l 28.1 21.8

High ˃ 2.2 mmol/l 17.2% 18.8%

Serum Albumin g/l
Pre PD: 31(5.6)

Post PD: 29.3(4.5)

17(64)

10
7

17(64)

12
5

47(64)

29
18

47(64)

44
3

Low < 35g/L
Pre PD Post PD

60.9% 87.5%

Normal 35-48g/dl 39.1% 12.5

Serum Phosphate mmol/l
Pre PD: 1.5 (0.6)
Post PD: 1.8(0.5)

17(64)

6
11

17(64)

8
9

47(64)

18
29

47(64)

27
20

Normal 0.75-1.5mmol/l
Pre PD Post PD

37.5% 54.7%

High˃1.5 62.5% 45.3%

Table 4: shows the mean (SD) and percentages of categorization of various Laboratory tests before and a year after starting peritoneal dialysis 
with correlation to serum Fibrinogen Level.
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Discussion
	 This study evaluated fibrinogen level and its relationship to 
various clinical & laboratory investigation before and after one 
year of PD therapy. Present study has more female than male, with  
young age and were overweight. It showed that, high percentage of 
patients on PD had high level of serum fibrinogen. The study found 
a good relationship between hyperfibrinogenemia and aging, present 
of chronic diseases and various laboratory investigations such as 
hematocrit level, serum total cholesterol, triglycerides level and  
serum glucose (Figures 1 and  2). The presence of cardiac risk factors 
such as diabetes mellitus, hypertension, dyslipidemia, and advanced  
age certainly contribute to CVD among ESKD patients. High 
fibrinogen serum level further fuels the Cardiovascular Disease (CVD) 
as the leading cause of morbidity and mortality among Chronic Kidney 

Disease (CKD) patients including PD patients. The participants mean 
age was 46.4 (1.1) years which is similar to an Iranian PD patients’ age, 
where their mean age was 46 years [14] and it is very close to Saudi 
PD patients in a study done at King Khalid University Hospital [15]. 
This is the same results as we have shown in our previous study 
which done to evaluate glucose load on PD population [16]. The 
mean BMI for our patients was 25.4 (6.9), of which 45.3% of patients 
had normal weight, 15.6% of patients were under weight and 39% 
of them had overweight. An Indian study [17], conducted in 2014 
found that of the 328 PD patients, 47 (14.3%) were underweight, 
171 (52.1%) were normal weight, 53 (16.2%) were overweight, and 
57 (17.4%) were obese at commencement of PD therapy with mean 
BMI: 21.9±3.8kg/m2) for 20.0±14.3 months. Another study done in  

Normal Fibrinogen High Fibrinogen

Pre PD Post PD Pre PD Post PD

Specific gravity in urine 6(41) 4(31) 35(41) 27(31)

Pre PD: 1.4 (0.5) Post PD: 1.3 (0.4)

1. Low<1.02 : Pre PD:0%, Post PD:74.2%% 0 3 0 20

2. Normal (1.02-1.03): Pre PD:63.4%, Post PD:25.8% 5 1 21 7

3. High (˃1.03): Pre PD:36.6%, Post PD:0% 1 0 14 0

PH Urine 7(41) 4(31) 34(41) 27(31)

Pre PD: 2.4 (1.5)

Post PD:2.1 (0.8)

1. Normal (7): Pre PD:41.5%, Post PD:22.6% 4 1 13 6

2. Acidic (<7): Pre PD:58.5%, Post PD:45.2% 3 0 21 14

3. Alkaline (˃7): Pre PD:0%, Post PD:32.2% 0 3 0 7

Leucocytes in Urine 24(41) 4(31) 17(41) 27(31)

Pre PD: 1 (0.2) Post PD:2.1 (0.8)

1. Pre PD (negative): 60% Pre PD (positive): 62.5% 5 2 2 17

2.Pre PD (positive): 40% Post PD (positive):37.5% 19 2 15 11

Nitrites in Urine 6(41) 5(31) 35(41) 25 (31)

Pre PD: 1 (0.2) Post PD: 1.1(0.3)

1. -Pre PD (negative ): 95.1% -Post PD (negative): 91.4 % 6 5 33 22

2. - Pre PD (positive) :4.9% - Post PD (positive):8.6% 0 0 2 3

Protein in Urine (mg/dl). 6(41) 4(31) 35(41) 27(31)

Pre PD: 2 (0.2) Post PD: 1.9 (0.3)

1. Pre PD (negative ):4.8% Post PD (negative): 4.8% 0 0 2 4

2. Pre PD (positive): 95.2% Post PD (positive ): 95.2% 6 4 33 23

Glucose in urine 7(41) 4(31) 34(41) 25(31)

Pre PD:1.6 (0.5) Post PD: 1.6 (0.5)

1. Pre PD (negative):41.5 % Post PD (negative):40.6 % 4 1 13 12

2. Pre PD ( positive): 58.5 % Post PD (positive): 59.4 % 3 3 21 15

Bilirubin in Urine 6(41) 4(31) 35(41) 27(31)

1. Pre PD (negative): 100% Post PD (negative): 99% 6 4 35 26

2. Pre PD (positive): 0% Post PD (positive):1% 0 0 0 1

Blood in Urine 6(41) 4(31) 35(41) 27(31)

Pre PD: 2(0.2) Post PD: 1.8(0.4)

1. Pre PD (negative ) 2.4% Post PD (negative): 21.9 % 0 2 1 4

2. Pre PD (positive) 97.6 % Post PD (positive):78.1 % 6 2 34 23

Table 5: Shows the mean (SD) and percentages of Urine analysis test before and a year after starting peritoneal dialysis with correlation to serum Fibrinogen Level.
Note: Numbers of patients produce urine post PD decreased because some of those patients were already on HD before PD.
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Hong Kong for 274 PD patient, mean BMI was 21.97±3.23 kg/m2; 37 
(13.5%) were underweight and 35 (12.8%) were obese [18].

	 The present study found that fibrinogen level is increasing 
with advancing participants’ age and body weight. Normal serum 
fibrinogen level was associated with patients mean age 39.8 years, 
while hyperfibrinogenemia was seen on patients mean age 48.7 
years. There are some evidence supported our finding and suggesting 
that, the age factor play a major role on fibrinogen level not only for 
patients with chronic kidney disease, but also for healthy middle age 
and elderly persons [19-21]. The Centre for Cardiovascular Genetics 
in London had used data from Northwick Park Heart Study II of 3052 
healthy middle-aged men (mean 56 years of age, range 49-69 years), 
with 5 annual measures of CHD risk factors, ageing effects were 
tested for plasma fibrinogen, cholesterol and triglycerides, reported 
that fibrinogen levels increased with age (p<0.0001) [20]. Another 
old study done in 1994by Hager et al. in 116 participants, living on 
their own and rating themselves as healthy, fibrinogen increased by 
26mg/dL and decade, and after exclusion of persons with pathological 
laboratory findings and risk factors, fibrinogen still rose by 25 mg/d 
per decade, thereby reaching concentrations above 320mg/dL in 81% 
of those older than 65 years. Vincenzo Sepe 2005 [22] studied the 
plasma fibrinogen and dialysis and found that there are factors such 
as age, infections, cause of end-stage kidney disease associated with 
rising plasma fibrinogen.

	 Increase on body weight has a role in the rise of serum fibrinogen 
level, where patients with a mean weight of 54.3 kg, had normal level 
of fibrinogen, while patients with a mean weight of 66.8kg reported 
high fibrinogen level. Some studies supported our finding [23-25], 
but some of them have another opinion in this regard [26-29]. One of 
the studies supported our finding is by Ditschuneit 1995 study [23], 
which investigated fibrinogen levels in obesity before and after weight 
reduction. It found that among obese but otherwise healthy patients 
with overweight problems, the fibrinogen level correlated with the 
body mass index, the waist circumference, the hip circumference 
and the waist to hip ratio. After weight reduction, the level of 
fibrinogen was lower and in patients with extreme overweight and 
high fibrinogen levels, who reduced their BMI by 7.4±1.24 kg/m2, 

the weight loss correlated with the decrease in fibrinogen [23]. 
Pardina et al. reported a significant decrease in fibrinogen level in 
severely obese patients after bariatric surgery [24]. The study of Beata 
Brzezin [26], which done in outpatient obesity clinic in Krakow, 
Poland had different finding regarding the relation of reduction of 
obesity and stabilization of serum fibrinogen level. It enrolled 29 
apparently healthy, obese patients (17 female and 12 male, age range 
20-72 years), and their BMI≥30kg/m2, were studied before and after 
3-month low-fat diet reported that, there were 5.8% decreases in 
systolic and 9% in diastolic blood pressure, 12.6% in total cholesterol, 
13.4% in low density lipoprotein cholesterol, 15.3% in asparagine, 
and 16.3% in ALT levels but the level of fibrinogen increased after the 
follow-up by 15.8% and they suggested that an increase in fibrinogen  
levels in their study may be was associated with a small number of 
participants and relatively short observation.

	 It is a well-known that fibrinogen level is commonly high on 
chronic diseases such as DM, HTN, CKD pre & post dialysis stages 
and hyperfibrinogenemia is associated with cardiovascular diseases 
[27-34]. Our study finding supported the previous studies, where many 
diabetic, hypertensive and cardiac patients reported high fibrinogen 
level. The study of Sachin 2012 [35], which done in India, reported 
that patients with type 2 diabetes mellitus had a high prevalence of 
hyperfibrinogenemia and the level of fibrinogen were independently 
associated with hemoglobin A1c values, which suggests that 
fibrinogen may be involved in the increased cardiovascular risk of 
patients with type 2 diabetes mellitus. Harsoor [36], stated that those 
patients who had hypertension showed higher plasma fibrinogen 
levels than normotensives, but this difference was not significant. 
On other hand, the study of Majeed [37], which is a prospective, 
hospital-based, non-randomized study was conducted for a period of 
18-month showed that there was no association between fibrinogen 
level and hypertension in their population. Moreover, Harmankaya 
2015 [38], did a study to compare the cardiovascular risk factors that 
might be associated with inflammation, atherosclerosis and metabolic 
syndrome between 50 patients on HD and 50 patients on peritoneal 
dialysis who had been receiving dialysis therapy for at least one year 
were included in the study and found that in patients with diabetes 
mellitus (n=17) who were undergoing renal replacement therapy, 
LDL-cholesterol and fibrinogen levels were significantly higher than 
in patients without diabetes mellitus who were undergoing renal 
replacement therapy (p=0.001 and 0.004, respectively).

	 This study reported that 74.6% of total patients on PD had high 
level of fibrinogen (˃ 4.2mg).We suggested the reason for that could 
be the usage of PD fluid which contain high glucose content and many 
patients used at least two to three glucose concentration (1.36%, 
2.27% and 3.86%). Moreover, the possibility of glucose reabsorption 
is higher on this group especially for patients having high transport 
membrane and our study reported 40.4% of total patients had HA 
membrane; meanwhile, glucose reabsorption can increase risk of 
infection and inflammatory marker on these group.

	 In our study, we did not investigate the serum Fibrinogen level 
in hemodialysis population to compare the difference with peritoneal 
dialysis patients; however, there are some studies reported higher 
fibrinogen level with PD than hemodialysis [21,33]. Goldwasser 
[21], concluded that plasma fibrinogen level is markedly greater in 
peritoneal dialysis than hemodialysis patients with an approximate 
difference of 100mg/dL [2.9mumol/L]. Study of Broph et al. [5],  

Figure 2: shows the percentages of various Laboratory tests before and a 
year after starting peritoneal dialysis with correlation to serum Fibrinogen 
Level.
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enrolled 50 age-, race-, and sex-matched subjects 10 control subjects, 
20 HD patients, and 20 PD patients, the measurements included  
platelet function, platelet receptor distribution, and coagulation 
dynamics by thromboelastography and Hemodyne hemostasis assay 
(Hemodyne, Richmond, VA, USA), reported that, compared with 
patients receiving HD, patients on PD had greater concentrations 
of fibrinogen (p=0.0325), which corresponded with platelet hyper 
function as measured by platelet contractile force (PCF)and clot 
elastic modulus (CEM) (p=0.003 and 0.017 respectively, compared 
with values in HD patients).They found that the PCF was 70% 
greater, and the CEM was 50% greater in the PD group than in the HD 
group, reflecting abnormally strong clot formation and the PD group 
also tended to have faster clot propagation, as reflected in the kinetics 
time. Prinsen et al. study [33], hypothesized that fibrinogen synthesis 
in PD is increased as part of a coordinated response of liver derived 
proteins such as occurs in the nephrotic syndrome. In Cortés-López 
[39] study concluded that, the elevation of fibrinogen is associated 
with increased risk of peritonitis in K/DOQI stage V kidney patients 
who receive replacement therapy for peritoneal dialysis.

	 The present study showed a positive correlation between serum 
Fibrinogen level and abnormities of some parameters such as 
Hematocrit level, serum total cholesterol, triglycerides level and 
serum glucose level in our PD population. The fibrinogen level is 
increasing with decrease on the Hematocrit level and it increase with 
increase on serum total cholesterol, triglycerides level and serum 
glucose. A few studies supported our finding [40-42]. Tomura et al. 
[40], did a study to investigate whether there are differences in the 
risk of CVD between HD and CAPD patients, found that FBG and 
coagulation factor II (FVIIc) were significantly elevated in CAPD 
patients compared with controls or HD patients and PAI-1 activities 
was significantly higher on CAPD patients than controls or HD 
patients. The study of Fortes et al. [41], found a positive correlation 
between HbA1c and hyperfibrinogenemia (r =0.4437, p <0.0005) 
and the peritoneal dialysis is related to the worst level of glycemic, 
suggesting the glucose content in the dialysis solution is the main 
determinant. Martins et al. [42], evaluated Insulin Resistance (IR) 
in nondiabetic patients receiving PD and analyzed the association 
between IR and systemic inflammation biomarkers by performing 
a cross-sectional study on ambulatory dialysis: Patients receiving 
PD demonstrate a state of IR that is associated with high circulating 
levels of fibrinogen. This suggests that hyperfibrinogenemia may be 
involved in the pathogenesis of IR in this setting.

	 The number of subjects included in this study is small to evaluate 
and future studies should include other factors affected fibrinogen 
level on PD population. It is recommended to do such study in a 
bigger number of patients to emphasis to our finding.

Conclusion
	 The observation that serum fibrinogen level on PD patients was 
affected by aging, increase on bodyweight and present of chronic 
diseases reinforce the significant collaboration between increase on 
Fibrinogen level and cardiovascular diseases & disturbances of major 
CVD risk factors-based laboratory results.

	 Peritoneal dialysis patients have high chance to have 
hyperfibrinogenemia and platelet hyper function due to high exposure 
to glucose. It is recommended to reduce glucose utilization among 
PD patient and avoid unnecessary use of hypertonic solution, control  

of blood pressure and blood glucose, maintain normal body weight, 
improve nutritional intake and prevent infection on this group. In  
future studies need to add other factors which may cause disturbance 
on serum fibrinogen level.

	 Assessment and evaluation for CKD patients on general and 
for patients on peritoneal dialysis in particular should be done 
regularly to prevent the factors which enhance on serum fibrinogen 
disturbances. Other multidisciplinary team should be involved on the 
care for this group of patients, such as Endocrinologist, Nephrology 
dietitian, Clinical pharmacist and Social workers. Alternatives for PD 
fluid glucose should be used on PD patients such as Icodextrain fluid 
(Extraneal) and Nutraneal (amino acid) beside glucose solution to 
reduce exposure to glucose.

	 PD Therapy prescription based on type of membrane can reduce 
glucose absorption among PD patients. Patients with high and high 
average transport, for example, should be kept on Automated PD 
therapy (APD) where short dwell time, while patients with low and 
low average transport membrane should be kept on CAPD therapy 
where long dwell time. PET test need to be do yearly for all patients 
on PD as a routine and post infection or reduce on UF to identify the 
type of peritoneal membrane.

	 Patients’ compliance has a big role in control blood pressure 
and maintains normal fluid status, subsequently, reduce absorption 
of glucose. Patients, who maintain a good body weight and have 
accepted blood pressure reading usually, do not require hypertonic 
solution. It is recommended to instruct for whose patients regularly 
about their diet control and adhere to their treatments.

	 Good selection of PD candidate can limit the complications of this 
option later on. Strategy of PD first option is one of the important 
factors on PD successful. Dependence of PD after failure of other 
replacement therapy options usually is not effective compared with 
if used as first option, Furthermore, Patients having some Residual 
Renal Function (RRF) usually, have better PD adequacy and more 
quality of life compared with anuric patients who require intensive 
PD prescription and consume more high glucose solution,therefore, 
there are on higher risk for inflammations cardiovascular diseases.
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