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ABSTRACT

Background: Chronic kidney disease (CKD) causes huge morbidity due to complications such as cardiovascular
diseases (CVD). CVD is diagnosed based on the levels of Creatine Kinase (CK)-MB and Troponin-I and
Troponin-T.

Objective: This study aimed to assess the association of fibrinogen with CK-MB in patients with CKD.
Methods: The observational cross-sectional study involved 40 CKD patients, of both genders, 30-70 years of age,
recruited from the Department of Nephrology. Blood samples were collected for analysis of biomarkers. Ethics
approval was obtained. All the patients provided written informed consent. Depending on the type of distribution,
appropriate statistical tools were used. p < 0.05 was considered statistically significant. Statistical analysis was
performed in SPSS software version 24.

Results: Among the participants, 32 (80%) were in CKD stage 5, while 8 (20%) were in stage 4. Plasma
fibrinogen showed 411.2 + 212.3 and 580.3 + 202.7 in CKD stages 4 and 5 respectively with statistically
significant p-value of 0.043. Fibrinogen showed a positive correlation with CK and creatinine (both r=0.32) and
negative correlation with serum calcium (r=-0.39).

Conclusion: Fibrinogen levels were higher in CKD stage 5 and it showed correlated with creatinine kinase which
is a known marker of cardiovascular disease. The nutritional status was low in stage 5 as indicated by lower total
protein and albumin. This can cause low levels of enzymes such as CK and CK-MB. Hence, due to the limitations
of CK, fibrinogen could be a potential marker in diagnosing CVD complications in CKD patients.

Keywords: Cardiovascular Disease, Chronic Kidney Disease, Fibrinogen, Platelets, Coronary Artery
Calcification
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Introduction

In chronic kidney disease (CKD), there is a
progressive decline in kidney function, and an
estimated glomerular filtration rate (eGFR) is less
than 60 mL/min/1.73 m?, which remains for at least
three months.! At this stage, there is almost complete
loss of kidney function, requiring dialysis or renal
transplantation. Whatever may be the cause of renal
injury, the last stage of CKD is always end-stage
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renal disease (ESRD).! In 2012, Kidney Disease
Improving Global Outcomes (KDIGO) classified
CKD into six stages based on GFR as G1, G2, G3a,
G3b, G4, and GS5. (Graphical abstract) Depending
upon the albumin excretion level in urine, each stage
of CKD is further grouped as Al, A2, and A3.! The
causes of CKD include diabetes mellitus,
hypertension, obesity, glomerulonephritis,
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tubulointerstitial nephritis, inherited diseases,
polycystic kidney diseases, tumors, vasculitis, etc.?
Diabetes mellitus causes a rapid decline in GFR and
hypertensive patients, showed better outcomes by
controlling blood pressure (BP) and albuminuria.!
Various risk factors, such as old age, male gender,
and non-White ethnicity, Asians (South Asians and
Pacific Asians) may cause a rapid progression of
CKD.!

Among the general population, the prevalence of
CKD is 8 - 16%.! CKD was prevalent in 26 million
individuals in the United States (2016).2 CKD also
leads to various organ damage other than the kidney,
such as the cardiovascular system, cognitive
function, bone metabolism, etc.> CKD increase the
risk for CVD thus, increasing morbidity and
mortality.3 In CKD stages G4 and G5, approximately
40-50% of mortality is due to CVD.* ESRD patients
who are on maintenance hemodialysis (HD) are at
risk for hemostatic alterations, which are due to
increased activity of procoagulant factors and
platelets and decreased activity of anticoagulants
and fibrinolytic activity.’ (Graphical abstract)
Hyperglycemia along with insulin resistance (IR)
cause alterations number and functions of platelets,
coagulation disorders and hypofibrinolysis, leading
to the formation of fibrinolysis-resistant clots.® The
endothelial ~ cell  dysfunction along  with
hypercoagulability and thrombosis may increase the
morbidity in diabetics.” This study aimed to compare
the levels of plasma fibrinogen with cardiac
biomarkers in advanced stages of CKD.

Materials and Methods

The prospective cross-sectional study included 40
CKD patients of 30 —70 years of age, and belonging
to both genders. The participants were recruited
from the Department of Nephrology at Sri
Ramachandra Institute of Higher Education and
Research, between January 2025 to June 2025. All
the patients were on regular HD. Patients with
autoimmune diseases, cancer, liver and cardiac
failures, and patients on drugs- analgesics, steroids,
and anticancer were excluded. Blood samples were
collected for analysis of plasma fibrinogen, renal
parameters, electrolytes, CK, CK-MB, and
peripheral blood cell counts. eGFR was calculated
from serum creatinine levels using the CKD-EPI
formula. Plasma fibrinogen was analysed by ELISA.
Other parameters were analyzed by standard
methods.

Ethics approval: Institutional ethics committee
(IEC) approval was obtained (Ethics no.
CSP/23/SEP/137/847, dated 10-11-2023). Written
informed consent was obtained from all the
participants included in the study.

Statistical analysis: The data obtained were
subjected to a test for normal distribution.
Continuous data were expressed as mean and
standard deviation or median and interquartile
range. Discrete variables were expressed as
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frequency and percentage. Continuous variables
compared using either the student ‘t’ test or the
Mann-Whitney U test. Correlation among the
variables was done by Spearman Correlation. P
<0.05 was considered statistically significant. The
data were analyzed using the SPSS software version
24.

Results

The analysis of the data obtained from 40 CKD
patients are shown in four tables and one figure.
Table 1 shows the demographic details of the study
participants. The mean age of the participants was
52.5 years and around 63% were males. Most of
them were hypertensives, and a few were diabetics.
Around 80% of them were in CKD stage 5, whereas
20% were in stage 4. (Table 1)

Table 1. Demographic details of the study

articipants

Variable CKD patients
(n=40)

Age (Year) 525117

Sex (n%)

Male 25 (62.5)

Female 15 (27.5)

e¢GFR (mL/min) 7.15+£33

Occupation (n%)

House wife 15 (27.5)

IT 4 (10)

Technician/ mechanic 9 (22.5)

Driver 2(5)

Farmer 6 (15)

Business 4 (10)

Presenting complaints

(n%)

Routine dialysis 23 (57.5)

Pedal edema, ascites, 17 (42.5)

dyspnea

Presence of metabolic

conditions (n%)

DM 10 (25)

HT 32 (80)

Anemia 17 (42.5)

Cerebrovascular disease 1(2.5)

Cardiovascular disease 1(2.5)

Thyroid disorder 1(2.5)

BPH 1(2.5)

Stage of CKD (n%)

CKD 4 2(5)

CKD5 38 (95)

Note: IT: information technology, DM: diabetes
mellitus, HT: hypertension, BPH: benign prostatic
hypertrophy, eGFR: estimated glomerular filtration
rate; CKD: chronic kidney disease

Table 2 shows the comparison of biochemical
variables according to the stage of CKD. Plasma
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fibrinogen showed 411.2 + 212.3 and 580.3 + 202.7
in CKD stages 4 and 5 respectively with statistically
p-value of 0.043. BUN, creatinine and uric acid were
significantly higher in CKD stage 5 with p-values
0.023, 0.010 and 0.011 respectively. Serum calcium
was significantly lower in CKD stage 5 (p<0.001).
Total protein and serum albumin were statistically
decreased in CKD stage 5 with p-values 0.017 and
<0.001 respectively. (Table 2)

Table 2. Comparison of variables among CKD
stages 4 and 5

Variable CKD CKD p-value
stage 4 stage 5
(n=8) (n=32)
Age (year) 460+ | 52.8+ 0.20
19.8 11.5
eGFR 5£05 | 45+£0.7 0.06
(mL/min)
Hb (g/dL) 74+ | 89+22 0.14
3.8
RBC (X 26+ | 3.1+08 0.15
10%/mm®) 1.1
WBC (X 6.9+ | 83+28 0.18
10°/mm®) 1.6
Platelets (X 2.5+ 24+0.7 0.69
10°/ mm?) 0.1
CK (U/L) 51.0+ 61.1+ 0.60
9.9 54.3
CK-MB 11.8+ 13.5+ 0.45
(U/L) 5.4 5.8
Fibrinogen 411.2 + 580.3 £ 0.043*
(mg/dL) 212.3 202.7
BUN 49.2 + 69.5 + 0.023*
(mg/dL) 15.1 24.6
Creatinine 8.7+ 1.1+ 0.010*
(mg/dL) 2.8 2.1
Uric acid 6.3+ 84122 0.011%
(mg/dL) 0.1
Calcium 8.1+ 7.2+0.1 | <0.001%*
(mg/dL) 1.2
Phosphorus 6.1+ 7.1+£49 0.58
(mg/dL) 32
Total protein | 7.6 + 6.8+09 | 0.017*
(g/dL) 0.1
Albumin 4.6 + 3.7+£0.6 | <0.001**
(g/dL) 0.1

Note: Hb: hemoglobin, RBC: Red blood cell; WBC:
white blood cell; CK: creatine kinase; eGFR:
estimated glomerular filtration rate; Mann-Whitney
U test was used. p< 0.05 was considered statistically
significant. *: p-value significant **: p-value highly
significant

IJIDDT Volume 16 Issue 83s 2026

Table 3 shows showed that the females were in the
higher age group with a median age of 59 years,
compared to males who had a median age of 49
years. eGFR was markedly decreased in females
with median value of 4mL/min compared to males
(8mL/min) which was statistically significant
(p=0.016). Haemoglobin showed a statistically
significant decrease in levels in females compared to
males (p=0.001). RBC, WBC, and platelets did not
show any significant difference among the genders.
Serum CK, and CK-MB, and fibrinogen did not
show statistically significant differences across the
genders. Serum total calcium levels were
significantly lower in females compared to males

(p=0.046). (Table 3)
Table 3. Comparison of variables among genders

of CKD patients
CKD CKD
Variable males females | p-value
(n=25) (n=15)
Age (year) 49 (41 - 59 (46 — 0.18
49) 62)
eGFR 8(5-10) | 4(4-9) | 0.016%*
(mL/min)
Hb (g/dL) 94@82- | 7.6(6.8— | 0.001%*
10.1) 8.2)
RBC (X 292.74— | 2.8(2.69 0.19
10%/mm?) 3.49) -3.21)
WBC (X 8.4(6.1— | 8.1(6.1- 0.72
103/mm’®) 9.6) 9.6)
Platelets (X | 2.4(1.7— | 2.4(1.9—- 0.43
10%/ mm?) 2.6) 2.5)
CK (U/L) 46 (25 - 44 (34 - 0.70
71.5) 74)
CK-MB 10.2 (8- 15 (11 - 0.11
(U/L) 16.8) 19.6)
Fibrinogen 374.5 368.1 0.81
(mg/dL) (250.8 — (3153 -
447) 492.3)
BUN 43 (38.5— | 46 (36— 0.32
(mg/dL) 58) 72)
Creatinine | 9.3 (6.55— | 9.9(5.6 - 0.77
(mg/dL) 11.3) 10.2)
Uric acid 7.6 (6.7— | 8.5(6.6— 0.65
(mg/dL) 8.8) 10.1)
Calcium 8.0(73—- | 6.9(6.5—| 0.046*
(mg/dL) 8.9) 8.0)
Phosphorus | 52 (34— | 5.6 (3.9- 0.92
(mg/dL) 8.4) 10.3)
Total 69(64- | 7.2(5.7- 0.87
protein 7.5) 7.6)
(g/dL)
Albumin 3.8(32- | 40(3.2- 0.84
(g/dL) 4.2) 4.2)
Globulin 33(24- | 3.124- 0.56
(g/dL) 3.7) 34)

Note: Hb: hemoglobin, RBC: Red blood cell; WBC:
white blood cell; CK: creatine kinase; eGFR:
estimated glomerular filtration rate; Mann-Whitney

Page: 833



Association of Plasma Fibrinogen with Creatine Kinase-MB in Chronic Kidney Disease Patients - A Cross-
Sectional Study

U test was used. p< 0.05 was considered statistically
significant. *: p-value significant; **: p-value
highly significant
Table 4 shows a comparison of variables among
diabetic and nondiabetic CKD patients. Among the
study participants, 10 (25%) were diabetics, and 30
(75%) were nondiabetics. CK was significantly
elevated in diabetics compared to nondiabetics
(p=0.049). CK-MB and fibrinogen did not show a
statistically significant difference among the groups.
In both groups, serum sodium was in the lower limit
of the biological reference interval, more so in
diabetics (p=0.049). Serum potassium was in the
upper limit of the biological reference interval, but
more prominent in diabetics compared to
nondiabetics (p=0.032). (Table 4)
Table 4. Comparison of variables among diabetic
and nondiabetic CKD patients
Variable CKD CKD p-
with DM without | value
(n=10) DM(n=30)

Age (year) 59 (49 - 55(41- | 0.10
68) 59)

eGFR 85M4-9)| 64-9 |0.60

(mL/min)

Hb (g/dL) 7.8(7.6— | 85(7.6— | 026

9.5) 10.1)
RBC (X 3.028- | 28(25- |032

10%/mm?) 3.4) 3.3)
WBC (X 74(59-| 8.0(6.1- |0.95
103/mm’) 10.4) 9.4)
Platelets 25(1.8— | 245(1.9- | 0.51
(X 10/ 3.1 3.5)
mm?®)
CK (U/L) 71 (36 - 44 25— | 0.049*
107) 60)

CK-MB 14 (10.2- 11 (8-18) | 0.36
(U/L) 19.8)
Fibrinogen 3713 370.9 0.96
(mg/dL) (317.6 — (278.8-

408.7) 450.0)
BUN 46 (38- 45 (39-58) | 0.98
(mg/dL) 63)
Creatinine | 7.3(5.3—- | 9.6(6.7— | 0.13
(mg/dL) 9.8) 11.8)
Uric acid 8.7 (7- 7.5(6.4- | 046
(mg/dL) 10.2) 8.7)
Calcium 7.5(6.4- | 825(7.2- |0.28
(mg/dL) 8.9) 8.8)
Phosphorus | 5.6 (3.5- 5233- 1096
(mg/dL) 10.2) 10.5)
Total 764—- | 7(5.8-7.6) | 0.69
protein 7.6)
(g/dL)
Albumin 43.5- 3.8(32- | 044
(g/dL) 4.2) 4.2)
Globulin 2825-| 32(24- |0.383
(g/dL) 3.7) 3.5)
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Note: Hb: hemoglobin, RBC: Red blood cell; WBC:
white blood cell; CK: creatine kinase;, eGFR:
estimated glomerular filtration rate; Mann-Whitney
U test was used. p< 0.05 was considered statistically
significant. *: p-value significant

Fibrinogen showed a positive correlation with CK
and creatinine (r=0.32) and negative correlation with
serum calcium (r=-0.39). Platelets showed positive
correlation with uric acid and phosphorus.
Fibrinogen showed negative correlation with
calcium, CK-MB with albumin, total protein with
BUN and creatinine, uric acid with calcium and
albumin. (Table 5)

Table 5. Spearman Correlation among the
variables
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Note: Pink coloured cells: Significant positive
correlation; Blue coloured cells: significant
negative correlation. *: p-value significant; **: p-
value highly significant

Discussion

Early stages of CKD are asymptomatic, and clinical
features become evident only when the disease
progresses to stage 4 and beyond? GFR
progressively decreases as a normal physiological
phenomenon beginning around the third to fourth
decade of life, with the rate of decline accelerating
notably beyond the seventh decade. The concurrent
presence of comorbid conditions, abnormal urinary
albumin excretion, and raised blood pressure may
support the likelihood of disease-mediated
pathological changes within the kidney.® In the
present study, the mean age of the participants was
52.5 years. Among the study participants, 62.5%
were males and 37.5% were females. Around 80%
of them were in CKD stage 5, whereas 20% were in
stage 4. (Table 1)

Among the study participants, 25% were diabetics
and 75% were nondiabetics. (Table 2) Females were
in the higher age group with a median age of 59
years, compared to males with a median age was 49
years. eGFR was markedly decreased in females
with median value of 4mL/min compared to males
(8mL/min) (p=0.016). (Table 3) In the present study,
BUN, creatinine and uric acid were significantly
higher in CKD stage 5 with p-values 0.023, 0.010
and 0.011 respectively. (Table 2) According to
Vodicar J et al., 2018, serum creatinine is a critical
marker in predicting survival in HD patients. In
ESRD patients, serum creatinine in addition to being
a uremic marker, also predicts nutritional status,
muscle mass, and survival. ESRD patients have
sarcopenia, with lower creatine phosphate stored in
the skeletal muscle.” Few patients despite showing a
decrease in serum creatinine levels by 1 mg/dL,
exhibited high mortality rates, probably due to
sarcopenia.!’ (Graphical abstract) Uric acid was
higher in the diabetics than in the nondiabetics.
(Table 4) The prevalence of gout increases from 1 -
2% (adults with normal kidney function) to 32%
(adults with stage 4 CKD).!! Whereas, the
prevalence of hyperuricemia also increases from
11% in normal individuals to 80% in CKD stage 4
patients.!2

In the present study, serum calcium was significantly
lower in CKD stage 5 (p<0.001) (Table 2) and they
were significantly lower in females compared to
males (p=0.046). (Table 3) Serum total calcium was
much lower in diabetics compared to nondiabetics.
(Table 4) According to Kumar S et al., 2020, the
biological reference interval for serum total calcium
and phosphorus are 8.8-10.2 mg/dL, and 2.1-5.6
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mg/dL, respectively. In their study, 55.7% CKD
patients had serum calcium less than 8.8mg/dL,
whereas 44.3% patients had normal calcium levels.
In 41.4% CKD patients, serum phosphorus was
more than 5.6mg/dL and 58.6% individuals serum
phosphorus within normal limits."* (Graphical
abstract)

CKD patients are prone for cardiovascular
calcification (CVC) which can increase the risk of
cardiovascular death. In CVC, there is a deposition
of calcium—phosphate crystals in the arterial walls
and cardiac valves. The vascular smooth muscle
cells (VSMCs), macrophages, endothelial cells, and
interstitial cells in the blood vessels are involved in
the calcification process.'* The osteochondrogenic
differentiation is mediated through transcription
factors such as Runx2, osterix, and Msx2.!* Various
mechanisms involved in the vascular calcification
include apoptosis, extracellular matrix degradation,
synthesis and secretion of abnormal matrix vesicles,
increased oxidative stress, cellular senescence,
mitochondrial dysfunction, endoplasmic reticulum
stress, autophagy, and acquisition of osteogenic
microRNA profiles in the extracellular vesicles.!®
There is an imbalance between calcification
promoters and inhibitors. In CKD, calcification
inducers, such as altered calcium and phosphorus
levels, oxidative stress, inflammatory cytokines, and
uremic toxins are highly prevalent and calcification
inhibitors such as fetuin-A, albumin, ionized
magnesium, and vitamin K-dependent
anticalcification  proteins  are  decreased.!”
Hyperphosphatemia enhances the differentiation of
VSMC into bone or cartilage cells. Calcium causes
apoptosis and release of vesicles in VSMC.
Coronary artery calcium (CAC) score assists in
categorizing the risk of CVD in asymptomatic CKD
patients.!® Hence, it is better to maintain serum
calcium levels around 9 mg/dL and phosphorus
around 4.5mg/dL to delay CKD progression. '

In the present study, the mean Hb, RBC count, WBC
count, and platelets were 8.8g/dL, 3.1 million
cells/mm?, 8200 cells/mm?, and 2.4 lakh cells/mm?
respectively. There were no significant differences
among the stages of CKD. (Table 2) Only Hb
showed a statistically significant decrease in females
compared to males (p=0.001). (Table 3) There were
no significant alteration in blood cell markers based
due to diabetes mellitus. (Table 4). Anemia of CKD
is normocytic normochromic, and it is due to
decreased erythropoietin production in the kidneys,
abnormal iron metabolism, and reduced red blood
cell survival due to accumulation of uremic toxins.?°
In HD patients, the target Hb is 10 - 11.5 g/dL.
According to the World Health Organization
(WHO), the biological reference interval of Hb is 13
- 18 and 12 - 16 g/dL in adult men and non-pregnant
women, respectively.?! The normal reference
interval of RBC count is 4.6 - 6.2 and 4.2 - 54
million cells/uL in adult men and women,
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respectively.?! According to Tahir U et al., 2025,
there is a decrease in Hb levels from stages 3 to 5.
The prevalence of anemia in CKD stages 3, 4 and 5
are 38, 68 and 92.3%, respectively. The RBC count
declined from mean value of 4.04, and 3.38 in CKD
stages 3 and 5 respectively.?? In the present study,
both Hb and RBC count were below the biological
reference intervals. In the same study, platelet counts
declined from stage 3 to stage 5. The prevalence of
thrombocytopenia increased from 14 to 34.3%
across stages. Thrombocytopenia is due to reduced
thrombopoietin production, impaired maturation,
and increased destruction of platelets.?? The present
study aligns with this study with the mean platelet
count among the participants was 2.4 lakhs/mL.
Platelets showed positive correlation with uric acid
and phosphorus. (Table 5)

The males had higher platelet levels compared to
females. (Table 3) Tahir et al., 2025, found that the
WBC count increased with CKD progression. The
altered WBC count infers that there is inflammatory
background in CKD.?? In the present study, the WBC
was higher in stage 5 compared to stage 4 which was
statistically not significant. Total protein and serum
albumin were statistically decreased in CKD stage 5
with p-values 0.017 and <0.001 respectively. (Table
2) Total protein was negatively correlated with BUN
and creatinine. (Table 5) Albumin being a negative
acute phase reactant, decreases during inflammatory
conditions.

CVD is the leading cause of morbidity and mortality
in CKD patients, having a 20-fold higher risk of
cardiovascular events compared to the general
population.?® The association of CVD with CKD is
multifactorial, involving both traditional and non-
traditional risk factors.?* Furthermore uremic toxins,
anemia, and disturbances in mineral metabolism
contribute to cardiovascular complications.?
Elevated blood pressure (BP) accelerates the
progression of kidney damage, and reduced kidney
function leads to increased BP due to sodium and
fluid retention and activation of the renin-
angiotensin-aldosterone system (RAAS).2®
(Graphical abstract) Dyslipidemia in CKD is
characterized by high levels of triglycerides and low
levels of high-density lipoprotein (HDL)
cholesterol, which contribute to atherogenesis.?’
Moreover, CKD is associated with chronic
inflammation and oxidative stress, both of which are
key contributors to atherosclerosis and adverse
cardiovascular events.”? Disturbances in calcium,
phosphate, parathyroid hormone, and vitamin D
metabolism lead to vascular calcification.?® Uremic
toxins, such as indoxyl sulfate and p-cresyl sulfate,
get accumulated in CKD contributing to CVD.?

In the present study, plasma fibrinogen showed
411.2 £ 212.3 and 580.3 £ 202.7 in CKD stages 4
and 5 respectively with statistically significant p-
value of 0.043. (Table 2) as well as across the
genders. (Table 3) There was significant difference
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in total CK between diabetic and non-diabetic
individuals (p=0.049). However, CK-MB and
fibrinogen did not show statistically significant
difference between diabetics and non-diabetics.
(Table 4) Fibrinogen was positively correlated with
CK and creatinine and negatively correlated with
calcium. CK-MB showed negative correlation with
serum calcium. (Table 5)

Lin LH et al., 2022, identified an independent
association between fibrinogen to albumin ratio
(FAR) and CVD prevalence, with FAR also
correlating significantly with CVD. Prior studies
have reported inverse associations between eGFR
and fibrinogen, and positive associations with serum
albumin, while both elevated fibrinogen and reduced
albumin have been tied to atherosclerotic disease
and death in CKD.*® The risk of coronary events
increased with increasing fibrinogen plasma
concentrations, independent of LDL-c levels. A
higher plasma fibrinogen concentration has a similar
effect on cardiovascular risk similar to smoking
cigarette, obesity, arterial hypertension, and
diabetes. Fibrinogen is an acute phase protein,
synthesized primarily by the liver under the
influence of proinflammatory cytokine, interleukin-
6 (IL-6). The production of fibrinogen is also
increased by glucocorticosteroids.?! Fibrinogen
influences atherogenesis after getting converted to
fibrin and its degradation products, which are
atherogenic in nature. It can also favor lipid
deposition in the arteries, thereby initiating
inflammation in the endothelium.>? Endothelial
microparticles (EMPs) are derived from the
endothelium and are released into the circulation
even before the onset of significant endothelial
damage. This is evident much earlier than the release
of vascular markers from the damage subsequent to
inflammatory or oxidative damage.>* (Graphical
abstract)

Myocardial infarction and stroke are associated with
thromboembolism, especially in diabetics. Diabetics
form dense clots with only small pores, which
cannot undergo fibrinolysis easily. These clots are
more prone for thrombotic episodes. The thrombus
consists of fibrin fibres, and network of neutrophil
extracellular traps (NETs), NET secretion takes
place during the immediate phase of inflammation
and they provide a scaffold-like structure for
thrombus growth, activate coagulation pathways and
platelets. Also, they block the inhibitors of the
coagulation pathway. Fibrin along with NETs makes
the thrombus stronger, which are resistant to
fibrinolysis.**

Fibrinogen directs RBCs along with macrophages to
the wound site, thereby increasing viscosity,
increasing the size, and stability of thrombus. This
interferes with generation of plasmin and increasing
clot stability, and decreasing fibrinolysis; thus,
contribute to CVD.?® The activity of protein C is
decreased in ESRD patients on HD, thus increasing
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coagulation tendency and increased thrombotic
risk.?’ Hence, measurement of fibrinogen could help
in reducing mortality due to cardiovascular
complications in CKD patients.*®

Limitations:

The sample size was small, hence the distribution of
patients across the stages of CKD, genders, and
associated comorbidities could not be analyzed
effectively. Intake of diet, drugs, and other illnesses
was not included. Healthy controls were not
included. Further larger studies are required.
Conclusion:

Serum fibrinogen levels were higher in CKD stage 5
compared stage 4. Fibrinogen levels correlated
positively with creatine kinase and creatinine and
negatively with calcium. Creatine kinase was
elevated in diabetics compared to nondiabetics.
Since the levels of CK and CK-MB could be
influenced by the nutritional status of CKD patients,
plasma fibrinogen could be a potential biomarker to
diagnose cardiovascular complications in CKD
patients, thus reducing morbidity and mortality.
Further studies are needed to confirm the findings
obtained in this study.
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