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Hyperhomocysteinemia, a risk factor for
arteriovenous fistula thrombosis in hemodialysis

patients

Abstract

Purpose: Homocysteine, a putative risk factor of cardiovascular disease is considerably
high in hemodialysis patients. The aim of this study was to identify the association between
homocysteine level and occurrence of fistula thrombosis in newly developed hemodialytic
patients with arteriovenous (AV) fistula.

Method: In this prospective study 120 patients with ESRD who were candidate for AV
fistula insertion, were enrolled. The association between homocysteine level, age, sex, and
underlying disease leaded to ESRD and incidence of AV fistula thrombosis was analyzed by
means of Logistic Regression model.

Result: Of 120 patients (69 men, 51 women), the mean age was 57.64+1.54 years. The
mean serum tHcy value was 30.85+£12.37 pmol. Hyperhomocysteinemia was presented in
106 patients (88.3%). During 6 month of follow up, 14 patients (11.7%) (9 men, 5 women)
experienced fistula thrombosis. Logistic regression analysis demonstrated that tHcy level
was significantly higher in patients with incident fistula thrombosis compared with patients
without this event (41.61+11.53 vs. 29.43+11.94) (p<0.007). Homocysteine cutoff point
was determined at 25 umol/L (sensitivity 100% and specificity 36.6%). Regarding to
Logistic Regression model, each 10 umol/L increases in plasma tHcy level will increase
the risk of fistula thrombosis by 10.8% (95% CI, 10 to 12%) (Exp (B) (OR)=1.85).

Conclusion: According to high incidence of VA thrombosis and Hyperhomocysteinemia
in hemodialysis patients and strong association between thrombosis and
Hyperhomocysteinemia, interventional studies are needed to show the effect of lowering
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homocysteine level before insertion of fistula on thrombotic events in this population.
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Introduction

Demographic data and underlying diseases had been recorded
(Table 1). All patients were being treated with 5 mg folic acid while no
patient received ASA or warfarin.! A fasting pre hemodialytic blood
sample was obtained from all patients and plasma total homocysteine
(tHcy) level was determined by means of Immunoturbidimetry Based
on conversion NADH+ to NAD. According to the history of venous
puncture and the diameter of cephalic and basilic vein, the patients
had been categorized into A (excellent), B (intermediate) and C (poor)
group of fistula outcome (Table 2). 18 Patients who experienced AV
fistula thrombosis at the first month and those who needed to dialysis
during the study period had been excluded.> A fistula thrombosis
was considered as a fistula without bruit in auscultation or thrill in
palpation which impaired hemodialysis and needed thrombectomy,
thrombolysis or replacement of another vascular access. Continues
variables were expressed as mean values with SDs. In the univariate
analysis, Fisher exact test and independent t test were used to test the
significance of differences between two groups.® In the multivariate
analysis we used Logistic Regression model by Back LR method
for determining the association between homocysteine levels, age,
sex, and underlying disease leaded to ESRD and incidence of AV
fistula thrombosis. Odds ratio and 95% confidence intervals were
also calculated. The association between outcome of AV fistula and
AV thrombosis was analyzed by Post Hoc Test -ANOVA- analysis.

ROC curve has been used to identify the cutoff point of homocysteine
level for AV thrombosis. All calculations were carried out using SPSS,
version 16. P value less than 0.05 was considered significant.*

Results

Of 120 patients (69 men, 51 women), the mean age was 57.64+1.54
years (range 18 -88). The mean serum tHcy value was 30.85 +12.37
umol/L (range 5-72); in group A, it was 29.71+11.55 umol/L; in group
B,32.70+13.73 pmol/Land in group C, 30.84+12.42 umol/L. However
the mean level of homocysteine was higher in group B, but there was
no statically significant difference between three groups (Figure 1).
Hyperhomocysteinemia was presented in 106 patients (88.3%) (Cut
oft, >15 in patient < 50 yr and cut off >20 in patient >50 yr). During 6
month of follow up (the mean time needed for maturation of fistula),
14 patients (11.7%) (9 men, 5 women) experienced fistula thrombosis.’
Their mean age was 61.14+9.60 years. Univariate analysis analysis
demonstrated that tHcy level was significantly higher in patients with
incident fistula thrombosis compared with patients without this event
(41.54411.64 vs. 29.37+11.77) (p=0.002).° There was no statistically
significant association between age, sex, underlying disease and fistula
thrombosis (Table 3). In multivariate analysis, regarding to Logistic
Regression model, each 10 pmol/L increases in plasma tHcy level will
increase the risk of fistula thrombosis by 2.3 times (95% CI, 1.34 to
3.97%).” After adjusting for age, sex and underlying diseases each 10
umol/L increases in plasma tHcy level will increase the risk of fistula
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thrombosis by 2.08 times (95% CI, 1.32 to 3.28 times) (Table 4).
Homocysteine cutoff point was determined at 25 pmol/L (sensitivity
100% and specificity 36.6%) (Figure 2).

Table | Demographic and clinical data about the study population

Age (y) 57.64%15.49
Sex:

Male 69(57.5%)
Female 51(42.5%)
Etiology of ESRD:

Diabetes Mellitus (DM) 11(9.2%)
Glomerulonephritis 4(3.3%)
Hypertension (HTN) 62(51.7%)
DM & HTN 21(17.5%)
Obstructive Nephropathy 2(1.7%)
PCKD 1(0.8%)
Nephrolithiasis 4(3.3%)
Unknown 12(10%)
uUTI 3(2.5%)
Fistula Outcome:

Group A 55(45.6%)
Group B 47(39.2%)
Group C 18(15%)

NOTE: Data expressed as mean+SD or number (percent), as appropriate.
PCKD: Polycystic Kidney Disease; UTI: Urinary Tract Infection

Table 2 Groups of fistula outcome

Group A Group B Group C

The Alien Test(Sec) <3 5-Mar >5

Di?meter of Cephalic =25 1525 <15

Vein(mm)

lelmeter of Basilic >3 253 <5

Vein(mm)

Puncture of Vein No Yes Yes (multiple)
Discussion

The main aim of the present study was to determine the relationship
between the level of homocysteine and fistula thrombosis in patients
with ESRD who were candidate for AV fistula insertion.® VA
thrombosis is a major problem in the care of hemodialysis patients.
Fistula thrombosis rate in our study was 11.7%. The high prevalence
of Hyperhomocysteinemia (88.3%) was similar to that reported in
other studies.” ! It has been shown in many previous studies that hHcy
is an independent risk factor for both arterial and venous thrombosis
in the general population.'> Shemin and associates demonstrated that
even mild Hyperhomocysteinemia is an independent risk factor for
VA thrombosis in hemodialysis patients. 47 patients (59%) had one
episode of access thrombosis and they had higher mean level of total
plasma homocysteine (26.1+11.6 vs.20.9+7.8umol/L)."* However
Moustapha et al.,'* could not find any association between hHey and
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VA thrombosis. Mallamaci and colleagues showed that 78 patients
(38.4%) who had been on regular hemodialysis treatment for at least
6 months, the total homocysteine level was significantly higher in
patients with incident thrombosis (28.9 vs. 25.5 pmol/L, P=0.046).'
To our knowledge the present study is the first cohort study which
evaluated patients with native AV fistula from the beginning of AV
fistula insertion. In our study there was strong association between
Hyperhomocysteinemia and fistula thrombosis, which was compatible
with Mallamaci and Shemin’s studies.'>'?
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Figure | Mean level of homocysteine (umol/L) in different fistula outcome
groups.

ROC Curve
1.0+ —
08 f—l
r..__.!
|
2 5 r /
30 J
= /
: ’
e :
7
|
A rJ //
02 | /
l '/'
o
00 T T T T T
(1] 02 04 c.e 08 10

1 - Specificity
Diagonal segments are produced by Bes

Figure 2 ROC Curve to determine the homocysteine cutoff point.
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Table 3 Univariate analysis
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Developed Venous Thrombosis During Follow Up Period P
NO YES
Age Count Row N % Count Row N %
tHcy 57.00+16.00 61.00+10.00 0.199
29.3711.77 41.54+11.64 0.002
Gender Male 60 87.00% 9 13.00% 0.403
Diabetes Mellitus (DM) Female 46 90.20% 5 9.80%
Hypertension (HTN) NO 78 88.60% 10 11.40% 0.544
HTN and DM YES 28 87.50% 4 12.50%
Glomerulonephritis NO 32 86.50% 5 13.50% 0.443
Obstructive Nephropathy YES 74 89.20% 9 10.80%
PCKD NO 87 87.90% 12 12.10% 0.541
Nephrolithiasis YES 19 90.50% 2 9.50%
UTI NO 102 87.90% 14 12.10% 0.605
UN_KNOWN YES 4 100.00% 0 0.00%
Fistula Outcome NO 105 89.00% 13 11.00% 0.221
YES | 50.00% | 50.00%
NO 106 89.10% 13 10.90% 0.117
YES 0 0.00% | 100.00%
NO 103 88.80% 13 11.20% 0.395
YES 3 75.00% | 25.00%
NO 103 88.00% 14 11.70% 0,687
YES 3 100.00% 0 0.00%
NO 94 87.00% 14 13.00% 0.209
YES 12 100.00% 0 0.00%
A 49 89.10% 6 10.90% 0.773
B 42 89.40% 5 10.60%
C 15 83.30% 3 16.70%
Developed Venous Thrombosis During Follow Up Period p

Age

NO

Count

Row N %

YES

Count

Row N %
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Table Continued
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Developed Venous Thrombosis During Follow Up Period P
NO YES
tHcy 57.00+16.00 61.00+10.00 0.199
29.37%11.77 41.54+11.64 0.002
Gender Male 60 87.00% 9 13.00% 0.403
Diabetes Mellitus (DM) Female 46 90.20% 5 9.80%
Hypertension (HTN) NO 78 88.60% 10 11.40% 0.544
HTN and DM YES 28 87.50% 4 12.50%
Glomerulonephritis NO 32 86.50% 5 13.50% 0.443
Obstructive Nephropathy YES 74 89.20% 9 10.80%
PCKD NO 87 87.90% 12 12.10% 0.541
Nephrolithiasis YES 19 90.50% 2 9.50%
uTl NO 102 87.90% 14 12.10% 0.605
UN_KNOWN YES 4 100.00% 0 0.00%
Fistula Outcome NO 105 89.00% 13 11.00% 0.221
YES | 50.00% | 50.00%
NO 106 89.10% 13 10.90% 0.117
YES 0 0.00% | 100.00%
NO 103 88.80% 13 11.20% 0.395
YES 3 75.00% | 25.00%
NO 103 88.00% 14 11.70% 0,687
YES 3 100.00% 0 0.00%
NO 94 87.00% 14 13.00% 0.209
YES 12 100.00% 0 0.00%
A 49 89.10% 6 10.90% 0.773
B 42 89.40% 5 10.60%
C 15 83.30% 3 16.70%

Table 4 Multivariate Logistic Regression

Standard Error  Significance Odds Ratio 95% Confidence Intervals for Odds Ratio
Unadjusted Lower Upper
Hyperhomocysteinemia 0.28 0.003 231 1.34
Adjusted by age, sex, underlying diseases
Hyperhomocysteinemia 0.23 0.002 2.08 1.32
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Use of synthetic grafts and biochemical factors such as
hyperhomocysteinemia, high lupus anticoagulant, Leiden factor
polymorphism are the predisposing factors of VA failure.'® Contrary
to the above mentioned studies, in which, the population composed
mainly of patients with AV fistula or arterial graft, the population in
our study was merely the patients with native AV fistula. Of note,
this study considered the patients in the time of maturation of fistula.
Furthermore, no patient entered in the study had patency problems,
in this way we tried to minimize the mechanical effects leading to
VA thrombosis. Although thrombosis risk and plasma levels of
homocysteine are greater in men than female,'” ' but we failed to show
this association in our study. The interpretation of results revealed no
association between etiology of ESRD and VA thrombosis. The short
time of fallow up and small number of patients with specific cause of
ESRD may be the reason of this finding. The thrombosis rate in our
study (11.7%) was lower than that in hemodialysis patients (20%);%
this remains the question whether minimizing the mechanical effects
such as vein puncture could result in this effect. In Shemin study it
was yielded that each 1 pmol/L increase in homocysteine level could
increase the risk of VA thrombosis by 4%.?! The Logistic Regression
Model estimated that each 10 pmol/Lit increase in homocysteine
level would increase the risk 2.3 times and after adjustment it would
be 2.08 times.?? In regard to high incidence of VA thrombosis and
hyperhomocysteinemia in hemodialysis patients and strong association
between thrombosis and hyperhomocysteinemia, interventional
studies are needed to show the effect of lowering homocysteine level
before insertion of fistula on thrombotic events in this population.?**
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