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The study to measure the level of serum annexin V in patients with renal
hypertension.
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ABSTRACT : Renovascular hypertension reflects the causal relation between anatomically evident arterial
occlusive disease and elevated blood pressure. The coexistence of renal arterial vascular disease and
hypertension roughly defines this type of nonessential hypertension.
The aim of this study was to measure the level of serum Anti-Annexin V antibodies in patients with renal
hypertension.
Methods. This study was conducted on 115 patients, diagnosed with renal hypertension and hypertension.
Informed consents were obtained from the patients and the study was approved by the Kharkiv National
Medical University ethics committee. Ten healthy age and sex matched volunteers were included as a control
group. All patients and controls were subjected to the following full history taking and thorough clinical
examination. Routine laboratory testing included a complete blood count, and erythrocyte sedimentation rate
(ESR) and kidney function tests (blood urea nitrogen and serum creatinine). Immunological tests for antinuclear
antibody (ANA) and anticentromere antibodies (ACA) was performed by the indirect immunofluorescence
technique. AntiScl-70 (anti-topoisomerase antibodies) and anticardiolipin antibodies (ACA: IgG and IgM) were
tested using the ELISA technique. The anti-annexin V antibodies titre used the ZYMUTEST anti-Annexin IgG
ELISA kit. [Hyphen-BioMed, France.]: to measure the IgG isotype of auto-antibodies to annexin V in human
serum.
Results. Anti-annexin V antibodies were present in 75% of patients (mean 83.46 ± 22.44 AU/mL) vs. 0% in the
controls (mean 3.94 ± 4.5 AU/mL). Comparison between patients and controls as regards levels of anti-annexin
V showed a highly significant difference (P < 0.001). Furthermore, correlation of anti-annexin V titres with the
disease activity score in the patient group showed a statistically significant positive correlation (r = 0.51, P <
0.05).In addition, the anti-annexin V antibody titres in this study showed a highly significant positive correlation
with ACL antibodies (r = 0.74, P < 0.001). Patients with antiphospholipid syndrome (APS) have been known to
have a higher frequency of anti-annexin V antibodies, and thrombotic events have been reported more
frequently in patients with positive anti-annexin V antibodies. Furthermore, inhibition of annexin V binding to
negatively charged phospholipids may be an additional pathogenic mechanism of APS.

I.

INTRODUCTION.

Renovascular hypertension (RVHT) reflects the causal relation between anatomically evident arterial
occlusive disease and elevated blood pressure. The coexistence of renal arterial vascular ( renovascular) disease
and hypertension roughly defines this type of nonessential hypertension. More specific diagnoses are made
retrospectively when hypertension is improved after intravascular intervention [1-7].It has been recognized that
declining renal function, estimated by the glomerular filtration rate (GFR), is an independent risk factor for allcause mortality [8-12] and poorer outcomes in cardiovascular disease (CVD) [13-18]. Clinical studies in
hypertensive patients and patients at high cardiovascular risk have shown that classic risk factors such as
diabetes mellitus, hyperlipidemia, and smoking, are major correlates of renal dysfunction [19-21]. Since clinical
evidence indicates that declining renal function is associated with an increased risk for cardiovascular and allcause mortality, identification of hypertensive individuals at high risk for developing chronic kidney disease
(CKD) is an important issue for primary and secondary prevention of CKD in the community.
Annexin V, a member of the lipocortin family, is expressed within various cells, including nucleoli.
Many of these proteins are target molecules for autoantibodies generated in connective tissue diseases,
especially in scleroderma and overlap syndromes. Annexin V inhibits prothrombin activation and is able to
prevent thrombus formation under normal venous and arterial blood flow conditions. Antibodies to Annexin V
have been identified in association with several pathological conditions, such as fetal loss, and venous and/or
arterial thrombosis in Systemic lupus erythematosus patients, as well as digital ischemia and gangrene in
Systemic sclerosis; however, their true pathogenic role remains to be proven [22-26].

www.ijpsi.org

1 | Page

The study to measure the level of serum…
Aim of the Study : The aim of this study was to measure the level of serum Anti-Annexin V antibodies in
patients with renal hypertension.
Patients and Methods : This study was conducted on 115 patients, diagnosed with renal hypertension and
hypertension. Informed consents were obtained from the patients and the study was approved by the Kharkiv
National Medical University ethics committee. Ten healthy age and sex matched volunteers were included as a
control group. All patients and controls were subjected to the following full history taking and thorough clinical
examination.
Laboratory investigations : Routine laboratory testing included a complete blood count, and erythrocyte
sedimentation rate (ESR) and kidney function tests (blood urea nitrogen and serum creatinine). Immunological
tests for antinuclear antibody (ANA) and anticentromere antibodies (ACA) was performed by the indirect
immunofluorescence technique. AntiScl-70 (anti-topoisomerase antibodies) and anticardiolipin antibodies
(ACA: IgG and IgM) were tested using the ELISA technique. The anti-annexin V antibodies titre used the
ZYMUTEST anti-Annexin IgG ELISA kit. [Hyphen-BioMed, France.]: to measure the IgG isotype of autoantibodies to annexin V in human serum.
Statistical methods : The clinical and laboratory data were transferred to IBM cards using an IBM personal
computer with the statistical software package “Microstat Version 2” to obtain the following:
 Descriptive statistics: Mean, standard deviation (SD), minimum and maximum values range, number and
percentage of qualitative data
 Analytical statistics: Student’s t-test to compare between two independent means, Pearson’s correlation
coefficient to find the relationship between different variables in the same group, and the Chi-square test to
compare between different groups as regards qualitative data. For all tests, P > 0.05 was insignificant
(NS), P < 0.05 was significant (S), and P < 0.001 was highly significant (HS). All data was graphically
represented using Harvard graphics and Power Point programs.

II.

RESULTS AND DISCUSSION

The mean age of the 115 hypertensive patients (62 males, 62%) was 62±14 years. All study subjects
were evaluated periodically for clinical, biochemical, and cardiovascular measurements. Renal function was
determined in all study subjects at baseline and at 34±6 months later (range 24–48 months). The baseline mean
eGFR was 82.44±20.92 mL/min/1.73 m2, which decreased to 78.34±23.51 mL/min·1.73 m−2 by the end of the
observation period. In the general population, the normal annual mean decline in GFR with age from the peak
GFR (120 mL/min·1.73 m−2) attained during the third decade of life is 1 mL/min/1.73 m2 per year, reaching a
mean value of 70 mL/min/1.73 m2 by age 70 [7]. In our study cohort, the mean yearly decline in GFR was
1.49±3.26 mL/min/1.73 m2 per year, which was similar with the natural history of CKD and was not
statistically different between males and females (p = 0.230).
Table 1.
Baseline characteristics in 2groups of hypertensive patients.
Groups
Age (yrs)
Men
Diabetes
BMI
Current smoker
Lipid profile
T. Chol
Triglyceride
HDL
LDL
Fasting glucose
Serum Cr
Uric acid
Initial eGFR
Systolic BP
Diastolic BP
FRS
MAU (ACR)
hsCRP
NT-pro-BNP
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G1n = 55
63±16
12 (48%)
6 (24%)
27.3±3.3
8 (32%)

G2n = 60
62±14
17 (68%)
5 (20%)
26.2±3.2
8 (32%)

p value
0.988
0.439
0.112
0.025
0.612

184±44
192±175
44±9
102±42
118±40
0.98±0.39
6.3±1.9
79.3±24.7
148±22
82±15
8.7±7.6
0.07±0.14
0.38±0.31
88.8±40.3

199±36
163±120
41±9
123±36
110±28
1.02±0.41
6.4±1.4
80.2±24.3
143±18
80±13
11.2±9.1
0.16±0.31
0.29±0.23
70.6±50.1

0.400
0.412
0.247
0.093
0.387
0.452
0.848
0.555
0.253
0.649
0.508
0.028
0.659
0.382
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Table 1.
Baseline characteristics in 2groups of hypertensive patients.
Medications
ACE-I
ARB
CCB
Beta-blocker
Thiazides
Statin
Antihypertensive therapy duration(years)

2 (8%)
20 (80%)
18 (72%)
6 (24%)
11 (44%)
6 (24%)
9.2±6.7

3 (12%)
18 (72%)
20 (80%)
8 (32%)
7 (28%)
5 (20%)
7.8±6.2

0.227
0.311
0.816
0.828
0.113
0.870
0.375

The baseline characteristics of the patients in each group are presented in Table 1. There were no
significant differences among the 2 groups with respect to age, sex, diabetes, smoking status, serum levels of
total cholesterol, HDL-cholesterol, LDL-cholesterol, triglycerides, baseline serum creatinine, systolic blood
pressure, diastolic blood pressure, uric acid, initial eGFR, or Framingham risk score. However, patients in group
1 had a significantly higher body mass index, and there was increasing level of microalbuminuria (ACR,
albumin/creatinine ratio) among the 2 groups (p = 0.028). There were no significant differences in their
antihypertensive therapy duration and medication usage among the 2 groups, including angiotensin converting
enzyme inhibitors, angiotensin II receptor blockers, calcium-channel blockers, beta-blockers, statins, and
thiazides.
Anti-annexin V antibodies were present in 75% of patients (mean 83.46 ± 22.44 AU/mL) vs. 0% in the
controls (mean 3.94 ± 4.5 AU/mL). Comparison between patients and controls as regards levels of anti-annexin
V showed a highly significant difference (P < 0.001). Furthermore, correlation of anti-annexin V titres with the
disease activity score in the patient group showed a statistically significant positive correlation (r = 0.51, P <
0.05).In addition, the anti-annexin V antibody titres in this study showed a highly significant positive correlation
with ACL antibodies (r = 0.74, P < 0.001). Patients with antiphospholipid syndrome (APS) have been known to
have a higher frequency of anti-annexin V antibodies, and thrombotic events have been reported more
frequently in patients with positive anti-annexin V antibodies. Furthermore, inhibition of annexin V binding to
negatively charged phospholipids may be an additional pathogenic mechanism of APS.

III.

CONCLUSIONS

In conclusion, this is the first study to show that an increased ratio of the level of circulating annexin V
is associated with subsequent declines in GFR in hypertensive patients. The results suggest that reduced
vascular repair capacity and escalating endothelial damage may contribute to deterioration of renal function in
hypertensive patients. These findings may explain the pathogenetic processes coupling the balance of
endothelial injury and the subsequent pathogenetic progression of hypertensive kidney disease.

REFERENCES
[1].
[2].
[3].
[4].
[5].
[6].
[7].
[8].
[9].
[10].
[11].
[12].
[13].

Weiner DE, Tighiouart H, Amin MG, Stark PC, MacLeod B, et al. (2004) Chronic kidney disease as a risk factor for cardiovascular
disease and all-cause mortality: a pooled analysis of community-based studies. J Am Soc Nephrol 15: 1307–15
Go AS, Chertow GM, Fan D, McCulloch CE, Hsu CY (2004) Chronic kidney disease and the risks of death, cardiovascular events,
and hospitalization. N Engl J Med 351: 1296–305
Best PJ, Lennon R, Ting HH, Bell MR, Rihal CS, et al. (2002) The impact of renal insufficiency on clinical outcomes in patients
undergoing percutaneous coronary interventions. J Am Coll Cardiol 39: 1113–9
Mann JF, Gerstein HC, Pogue J, Bosch J, Yusuf S (2001) Renal insufficiency as a predictor of cardiovascular outcomes and the
impact of ramipril: the HOPE randomized trial. Ann Intern Med 134: 629–36
Coresh J, Astor BC, Greene T, Eknoyan G, Levey AS (2003) Prevalence of chronic kidney disease and decreased kidney function
in the adult US population: Third National Health and Nutrition Examination Survey. Am J Kidney Dis 41: 1–12
Ruilope LM, Salvetti A, Jamerson K, Hansson L, Warnold I, et al. (2001) Renal function and intensive lowering of blood pressure
in hypertensive participants of the Hypertension Optimal Treatment (HOT) Study. J Am Soc Nephrol 12: 218–25
Anavekar NS, McMurray JJ, Velazquez EJ, Solomon SD, Kober L, et al. (2004) Relation between renal dysfunction and
cardiovascular outcomes after myocardial infarction. N Engl J Med 351: 1285–95
Zeiher AM, Drexler H, Wollschläger H, Just H (1991) Endothelial dysfunction of the coronary microvasculature is associated with
impaired coronary blood flow regulation in patients with early atherosclerosis. Circulation 84: 1984–92
Bonetti PO, Lerman LO, Lerman A (2003) Endothelial dysfunction: a marker of atherosclerotic risk.Arterioscler Thromb Vasc
Biol 23: 168–175
Huang PH, Leu HB, Chen JW, Wu TC, Lu TM, et al. (2007) Decreased heparin cofactor II activity is associated with impaired
endothelial function determined by brachial ultrasonography and predicts cardiovascular events. Int J Cardiol 114: 152–8
Perticone F, Maio R, Tripepi G, Zoccali C (2004) Endothelial dysfunction and mild renal insufficiency in essential
hypertension. Circulation 110: 821–5
Perticone F, Maio R, Perticone M, Sciacqua A, Shehaj E, et al. (2010) Endothelial dysfunction and subsequent decline in
glomerular filtration rate in hypertensive patients. Circulation 122: 379–84
Hill JM, Zalos G, Halcox JP, Schenke WH, Waclawiw MA, et al. (2003) Circulating endothelial progenitor cells, vascular function,
and cardiovascular risk. N Engl J Med 348: 593–600

www.ijpsi.org

3 | Page

The study to measure the level of serum…
[14].
[15].
[16].
[17].
[18].
[19].
[20].
[21].
[22].
[23].
[24].
[25].
[26].

Sata M (2003) Molecular strategies to treat vascular diseases: circulating vascular progenitor cell as a potential target for
prophylactic treatment of atherosclerosis. Circ J. 67(12): 983–91
Werner N, Kosiol S, Schiegl T, Ahlers P, Walenta K, et al. (2005) Circulating endothelial progenitor cells and cardiovascular
outcomes. N Engl J Med 353: 999–1007
França CN, Pinheiro LF, Izar MC, Brunialti MK, Salomão R, et al. (2012) Endothelial Progenitor Cell Mobilization and Platelet
Microparticle Release Are Influenced by Clopidogrel Plasma Levels in Stable Coronary Artery Disease. Circ J. 76(3): 729–36
Kenik JG, Maricq HR, Bole GG. Blind evaluation of the diagnostic specificity of nailfold capillary microscopy in the connective
tissue diseases. Arthritis Rheum. 1981 Jul;24(7):885–91.
Sato LT, Kayser C, Andrade LE. Nailfold capillaroscopy abnormalities correlate with cutaneous and visceral involvement in
systemic sclerosis patients. Acta Reumatol Port. 2009 Apr–Jun;34(2A):219–27.
Chang B, Wigley FM, White B, Wise RA. Scleroderma patients with combined pulmonary hypertension and interstitial lung
disease. J Rheumatol. 2003 Nov;30(11):2398–405.
Steen V. Advancements in diagnosis of pulmonary arterial hypertension in scleroderma. Arthritis Rheum. 2005 Dec;52(12):3698–
700.
Mukerjee D, St George D, Knight C, et al. Echocardiography and pulmonary function as screening tests for pulmonary arterial
hypertension in systemic sclerosis Rheumatology (Oxford) 2004. April434461–6.6Epub 2004 Jan 6.
Hachulla E, Gressin V, Guillevin L, et al. Early detection of pulmonary arterial hypertension in systemic sclerosis: a French
nationwide prospective multicenter study. Arthritis Rheum. 2005 Dec;52(12):3792–800.
Rivolta R, Mascagni B, Berruti V, et al. Renal vascular damage in systemic sclerosis patients without clinical evidence of
nephropathy. Arthritis Rheum. 1996 Jun;39(6):1030–4.
Nishijima C, Sato S, Hasegawa M, et al. Renal vascular damage in Japanese patients with systemic sclerosis. Rheumatology
(Oxford) 2001 Apr;40(4):406–9.
Aikimbaev KS, Canataroğlu A, Ozbek S, Usal A. Renal vascular resistance in progressive systemic sclerosis: evaluation with
duplex Doppler ultrasound. Angiology. 2001 Oct;52(10):697–701.
Amabile N, Guérin AP, Leroyer A, et al. Circulating endothelial microparticles are associated with vascular dysfunction in patients
with end-stage renal failure. J Am Soc Nephrol. 2005 Nov;16(11):3381–8.

www.ijpsi.org

4 | Page

