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Abstract: Cardiovascular diseases constitute approximately 50% of deaths among dialysis patients in the USA and Europe. The
increase in traditional and nontraditional cardiovascular risk factors in determining the high mortality of patients with end-stage renal
disease (ESRD) is complicated due to the high frequency of risk factors in these patients. Some laboratory markers like homocysteine,
albumin, cholesterol, triglycerides, LDL-cholesterol, and creatinine could be efficient in marking the risk of cardiovascular disease in
these patients. We use Roche assay tests, based on routinely principles to determine this laboratory parameters used in the clinical
laboratory. All laboratory parameters we measured on a biochemistry auto analyser Cobas Integra 400 at the clinical laboratory of
University Hospital—Pleven. Using a statistical program a research was done on the quantitative characteristics and prognostic
capabilities of homocysteine and other biochemical parameters. We determined the diagnostic specificity and sensitivity of our lab
performance against vascular disease (heart attack or stroke) by ROC curves. For each of the observed values of biochemical
parameters we calculated the diagnostic sensitivity and specificity. The threshold values for which the parameters have the highest
sensitivity and specificity have been concluded. Summary of diagnostic value of parameters to judge the coefficient AUC—area
under the curve, for cholesterol, LDL, triglycerides, albumin, it was a significant (P < 0.05). Homocysteine and the rest of the studied
by us laboratory parameters can be regarded as laboratory markers of choice for assessing the risk of heart attack or stroke in patients
on dialysis.
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1. Introduction with the exception of research Bostom et al. [15] and
Moustapha et al. [16] in a total of 240 patients there is

Cardiovascular diseases form approximately 50% ) ) )
] ) ) ] a lack of connection between hyperhomocysteinemia
of deaths among dialysis patients in the USA and ] o ) : .
; ] . and cardiovascular mortality in hemodialysis patients.
Europe [1]. The increase in traditional and . . . .
o . ) . The issue is mainly important because a recent study
nontraditional  cardiovascular risk  factors in .
o ) . ] ) probed that the reduced concentration of plasma
determining the high mortality of patients with . X .
. ; . homocysteine, but not hyperhomocysteinemia,
end-stage renal disease (ESRD) is complicated due to . ) )
) . ) ] predicts reducing of the risk of vascular events [17].
the high frequency of risk factors in these patients [2]. .
) o ) The elevated Hcy shows atherogenic and
Hyperhomocysteinemia is seen as a cardiovascular . . . .
. . . . . prothrombotic properties and histopathologic features
risk factor in patients with chronic renal damage [3] . T
) . ] ] of Hcy induced vascular damage. It is included
and the issue is analyzed in several studies [4-12]. In . . o ) ) )
. . . thickening of the intimal disruption elastic layer
relation to this, the observation that plasma
. o vascular smooth muscle hypertrophy, marked
homocysteine level (Hey) is independently connected ) .
o ) accumulation of platelets and the formation of
to the aortic injury [13], and left ventricular )
) ) platelet-enriched  blood clots. The role of
hypertrophy [14] are of particular interest. However, L . .
homocysteine in coronary heart disease and stroke is

Corresponding author: Irena Ivanova Gencheva-Angelova, not yet fully understood. In some randomized studies
MD, research field: clinical laboratory.



The Role of Homocysteine and Other Clinical Laboratory Markers in Assessing 49
Cardiovascular Risk in Patients on Hemodialysis

is reported that reduced levels of Hcy do not reduce
the overall risk of cardiovascular disease (CVD) [18,
19].

Genest and colleagues (2000) noted the link
between high levels of Hcy and atherosclerosis. The
reliability of information derived mainly from
case-control studies, however, the strength of this
association is not reliable in prospective studies. Thus
the causal link between total Hcy and heart disease is
not so reliable as to make recommendations regarding
screening and treatment for the prevention of CVD
[20].

American Academy of Family Physicians (AAFP
2012) concluded that for coronary heart disease, the
current evidence is insufficient to assess the balance of
benefits and harm of using non-traditional risk factors
for prevention of vascular events.
included in this

Non-traditional risk factors

recommendation are highly sensitive C-reactive
protein, ankle-brachial index, leukocyte count, fasting
levels of blood sugar, gum disease, the thickness of
the carotid intima, coronary artery calcification, HCY
levels and lipoprotein (a) level and other.

In patients with end-stage renal damage that have
much greater degree for risk of vascular events or
death from such an incident is extremely important to
determine to what extent these factors—traditional
and non-traditional influence.
studied 120

hemodialysis patients and have them monitored for

Therefore, in our research we
cardiovascular events (heart attack or stroke) for one

year.
2. Materials and Methods

In our study, we studied 120 hemodialysis patients,
women and men aged from 18 to 80 years, in a V
CKD. Except
examined and healthy subjects as controls without

stage hemodialysis patients are
renal or cardiovascular disease. All studied patients
have consented to their results to be used for scientific

purposes.

Patients were followed for one year within six visits
for development of cardiovascular event (heart attack
or stroke) or death due to such. In 18 patients (10
women and 8 men) has come vascular events—heart
attack or stroke, compared with 15 of them whose
outcome was fatal. All samples were analyzed with
biochemical analyzer Cobas Integra 400 in medical
diagnostic laboratory of University Hospital “Dr.

B

Pleven.

George Stransky’

The biological material is serum, without hemolysis
and lipemia.

Patients in the course of a year are monitored for
homocysteine, albumin, cholesterol, triglycerides,
LDL-cholesterol, and creatinine.

We use Roche assay tests, based on routinely
principles to determine a laboratory parameters used
in the clinical laboratory. Determination of
homocysteine is the principle of testing the enzymatic
cycle and evaluates the product from the conversion of
cosubstrate instead evaluating itself cosubstrate or
products from the conversion of homocysteine. The
concentration of homocysteine in the sample is
proportional to the amount of NADH, NAD + in turn.
For the determination of serum creatinine is used an
enzyme method, not the widely used test based on the
principle of Jaffe. The reference values are accepted
for the laboratory parameters of healthy individuals of
the Bulgarian population are: albumin 35-50 g/L, Hey
< 12 umol/L, Tg < 2.3 mmol/L, Chol < 5.2 mmol/L,
LDL cholesterol < 3.36 mmol/L, CreaP women < 84
umol/L, male < 104 umol/L.

Using a statistical program is done a research on the
quantitative characteristics and prognostic capabilities
of homocysteine and other biochemical parameters.
We determined the diagnostic specificity and
sensitivity of our lab performance against vascular

disease (heart attack or stroke) by ROC curves.
3. Results and Discussion

The diagnostic quality of the researched by us
laboratory indicators is evaluated by ROC curves
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based on the sensitivity and specificity of the tests.
(Table. 1)

Under Table 1 Sensitivity is defined by the
proportion of positive cases of the test (s) in the
actually sick (a + b) to the group itself, i.e. attitude
and/(a + b), and specificity—the attitude of negative
test cases according to (d) in the healthy group (c + d),
i.e. to the relation d/(c + d).

For each of the observed values of biochemical
parameters we calculated the sensitivity and
specificity. The threshold values for which the
parameters have the highest sensitivity and specificity
are shown in Table 2

The pairs of the corresponding numbers for their
sensitivity and specificity of a given indicator are
reflected as points on the rectangular coordinate
system. Once joined, the resulting polyline is precisely
the ROC curve (Fig. 1). The area below is a measure
of to what extent the values of biochemical indicator
patients in the sample can be classified into one of two
groups-patients/healthy.

Fig. 1 shows the ROC curves of the 6 biochemical
parameters of important diagnostic role in
cardiovascular disease, namely curves: albumin (a),
cholesterol (b), LDL (c), creatinine (g), homocysteine
(e), TG (D).

Summary of diagnostic value of parameters to
judge the coefficient AUC—area under the curve

Table 1 Evaluation of diagnostic tests.

(Table 3). For cholesterol, LDL, triglycerides, albumin,
and it was a significant (P < 0.05) and exceeds 0.66,
ie..

Each of these laboratory parameters can properly
diagnose sick and healthy people over 66% of patients
in the sample (N = 120) compared to cardiovascular
disease. For the entire population of patients with
chronic kidney disease on hemodialysis (V stage) this
percentage ranged from 52.3%-80.4% (TG) to
62.0%-89.3% (albumin).

With diagnostic value are creatinine and
homocysteine. Their P-values (0.087 and 0.089
respectively) are greater than the critical point of 0.05
but less than 0.10—the highest significance level,
which also applies (albeit less frequently) in
biostatistical research. Under this condition,
homocysteine may also be used as a diagnostic test
against cardiovascular disease. For Hcy AUC = 0.632
95% CI = 0.476 + 0.788. Its threshold values are >
47.30 that determine sensitivity of 62.5% and
specificity 55.8% (Table 2).

However, the diagnostic value of homocysteine is
particularly high in terms of two categories—patients
on dialysis and controls. ROC curve for this case is
represented in Fig. 2.

AUC ratio is equal to 0.994 (p0000) with 95% CI =
0.985 + 1.000. Homocysteine is practically 100 percent
of properly diagnosed group of 140 persons of two

Diagnosis Testresults All
Positive Negative

Sick a b atb

Healthy c d c+d

All atc b+d N

Table 2 The threshold values of biochemical parameters.

Parameter Thresholdvalue Sensitivity% Specificity%
Albumin <372 69.2 68.8
LDL <2.08 66.3 68.8
Cholesterol <397 65.4 62.5
Triglycerides <1.40 62.5 62.5
Creatinine <720.00 64.4 66.3
Homocysteine >47.30 62.5 55.8
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Fig.1 ROC curves biochemical parameters against cardiovascular disease.
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Table3 AUC—coefficients against cardiovascular disease.

Parameter AUC SE

95% CI

Tg 0.664 0.072
Chol 0.710 0.060
LDL 0.739 0.064
Alb 0.757 0.070
CreaP 0.633 0.067
Hcys 0.632 0.080

0.035
0.007
0.002
0.001
0.087
0.089

0.523
0.593
0.614
0.620
0.501
0.476

0.804
0.828
0.864
0.893
0.766
0.788

Heys

0,6

Sensitivity

0,4

029

0,01 T T T
00 02 04 06 03 1,0

1 - Specificity

Fig. 2 ROC curve of homocysteine in dialysis patientst
and controls.

categories: 120—patients with chronic renal damage
and 20—healthy controls without kidney disease.
There is a full coverage with reality. The threshold
values are > 15.30, which defines sensitivity of 99.2%
and specificity 90.0%. These results support the thesis
of the diagnostic value of homocysteine in certain
disease manifestations in patients on hemodialysis.

4. Conclusions

In conclusion we can say that there is a relation
between hyperhomocysteinemia and cardiovascular
events in patients on dialysis. Homocysteine and the
rest of the studied by us laboratory parameters can be
regarded as laboratory markers of choice for assessing
the risk of heart attack or stroke in patients on dialysis.
The six parameters are high diagnostic sensitivity and
specificity of the risk of vascular events in patients
with end-stage renal damage.
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