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Abstract: [Objective] To investigate the prevalence of hyperhomocysteinemia in patients with primary glomerulonephritis and its
relationship with target—organ damages. [ Methods ] This study included 601 patients with primary glomerulonephritis who were enrolled
in the Third Affiliated Hospital of Sun Yat—sen University from May 2010 to March 2015. Demographic and laboratory data were
collected. Plasma homocysteine was detected and estimated glomerular filtration rate (eGFR) was calculated. Doppler ultrasound was
used to evaluate the changes of cardiac structure and function. Multiple linear regression analyses were used to evaluate the correlation
between plasma homocysteine and target—organ damages. [ Results] The prevalence of hyperhomocysteinemia was 45.92% (276/601) in
patients with primary glomerulonephritis. And the incidence of hyperhomocysteinemia in CKD stage 1, stage 2, stage 3, stage 4, and
stage5 was 10.34%, 24.53%, 57.58% , 72.55% and 89.53%, respectively. With the deterioration of renal function, the incidence of
hyperhomocysteinemia increased significantly. eGFR in patients with hyperhomocysteinemia was significantly lower than those of normal
homocysteine, and the left ventricular mass index and carotid artery intima media thickness were significantly increased. Multiple linear
regression analysis showed that homocysteine was associated with impaired renal function. Plasma homocysteine concentration is

related to eGFR, calcium * phosphorus, serum uric acid, LDL-C, gender and hemoglobin.  [Conclusions] The prevalence of
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hyperhomocysteinemia in patients with primary glomerulonephritis was 45.92%. Hyperhomocysteinemia was associated with impaired

renal function in these patients.
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Table 1 Differences of demographic and clinical characteristics in Chinese CKD patients with different plasma

homocysteine level

Total(n = 601) Normohomocysteinemia(n = 325) Hyperhomocysteinemia(n =276) P value

Age/years 38+15
Male; female 361 : 240
Course/months 6(1~24)
Current smoker (n/%) 103(17.14%)
Alcohol intake (n/%) 49(8.15%)
BMI/ (kg/m?) 228+43
Clinic-SBP/mmHg 141 +23
Clinic-DBP/mmHg 87+ 14
Hemoglobin/(g/L) 118 +31
Albumin/(g/L) 339+133
Calcium *Phosphate/ (mg?/dL?) 38.1+11.6
iPTH/(pg/mL) 58(33 ~213)
Serum fasting glucose/(mmol/L) 4.79 £ 0.97
Cholesterol/(mmol/L) 6.19 +3.10
Triglyceride/ (mmol/L) 2.02 +1.68
HDL~C/(mmol/L) 127 +0.47
LDL-C/(mmol/L) 4.05 £2.38
Homocysteine/ (mol/L) 17.1 £ 10.5
Uric acid/ (mmol/L) 4663 + 140
Proteinuria/(g/24 h) 1.6(0.6 ~4.1)
Urinary sodium excretion/(mmol/24 h) 129 + 84
Serum Cystatin C/(mg/L.) 24+2.1
Blood urea nitrogen/(mmol/L) 7.3(4.9~17.9)

Serum creatinine/ ( wmol/L.)

115(75 ~ 474)

35+ 14 42+15 <0.001
181: 144 180 : 96 <0.05
4(1~16) 9.5(1 ~24) <0.05
50(15.38%) 53(19.20%) 0.216
28(8.61%) 21(7.61%) 0.653
23.04+45 22.5+4.1 0.169
135+ 20 148 + 25 <0.001
85+ 13 90 + 16 <0.001
130 = 24 104 = 32 <0.001
31.9+ 167 36.3+6.8 <0.001
33.5+78 434+ 13.0 <0.001
40(25 ~ 59) 173(56 ~ 391) <0.001
478 + 1.02 4.82 +0.90 0.635
7.08 + 3.45 5.14+221 <0.001
2.09 + 1.80 1.94+1.52 0.294
1.39 + 0.47 1.12 £ 0.43 <0.001
478 +2.67 3.19 £ 1.61 <0.001
10.3 2.9 25.3+10.6 <0.001
414£115 527 = 141 <0.001
2.0(0.5~5.5) 1.4(0.7 ~ 2.6) <0.05
141 =94 113 = 68 <0.05
13+1.0 3.8+22 <0.001
52(4.1~7.1) 17.6(8.7 ~27.0) <0.001
81(64 ~ 105) 466(154 ~911) <0.001
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P —value for multiple comparisons was corrected according to
the Bonferroni method. 1) Comparison with CKD stage 1, P < 0.05; 2)
comparison with CKD stage 2, P < 0.05; 3) comparison with CKD stage
3, P<0.05; 4) comparison with CKD stage 4, P < 0.05). CKD1-5;
217203 (10.34%), 26/106 (24.53%), 38/66 (57.58%), 37/51
(72.55%), 154/172(89.53%).
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Fig.1 Prevalence of hyperhomocysteinemia in different

chronic kidney disease stages
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1) Comparison with the normohomocysteinemia group P< 0.05.
left ventricular
hypertrophy. Impaired renal function (60/325 = 18.46% vs. 229/276 =
82.97%); LVH (86/325 = 26.46% vs. 179/276 = 64.85% ) ; Impaired
diasolic function of left ventricle (69/325 = 21.23% vs. 115/276 =
41.67%) ; Abnormal cIMT (39/325 = 12.00% vs. 48/276 = 17.39%).
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Fig.2 Comparison of target—organ damages in patients

cIMT, carotid intima —media thickness; LVH,

with or without hyperhomocysteinemia
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Table 2 Comparison of target—organ damages in patients with or without hyperhomocysteinemia

Total (n = 601)

Normohomocysteinemia(n = 325)  Hyperhomocysteinemia(n = 276)  P-value

eGFR-MDRD/[mL/(min-1.73m*)]  63.8(10.6 ~ 106.5) 97.9(68.0 ~ 127.0) 11.0(4.6 ~ 39.5) <0.001
LVMI/(g/m?) 110 + 423 97 +44 126 + 35 <0.001
E/A 1.24 +0.47 1.32+0.42 1.14 £ 0.52 <0.001
cIMT/mm 0.65 +0.22 0.63 +0.22 0.69 +0.22 <0.05
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Table 3 Multiple linear regression analysis for Lg(eGFR), LVMI, E/A, cIMT
Unstandardized Coefficients B
Variables Standardized Coefficients Beta P Value
(95% CI)

Dependent variable ; lg(eGFR by MDRD formula)
Calcium *Phosphate (mg?/dL?) 0.024(0.020 ~ 0.029) 0.438 <0.001
Hemoglobin (per g/L.) -0.008(-0.009 ~ -0.006) —-0.408 <0.001
Gender(female = 0; male = 1) 0.167(0.085 ~ 0.249) 0.138 <0.001
Homocysteine (per pmol/L) 0.007(0.003 ~ 0.011) 0.141 <0.001
Clinic—SBP(per mmHg) 0.002(0.000 ~ 0.004) 0.081 0.019
Dependent variable ; LVMI(kg/m?)
¢GFR=MDRD[ mL/(min-1.73 m?) ] ~0.083(~0.1680 ~ 0.001) ~0.129 0.052
Clinic—SBP(per mmHg) 0.464(0.328 ~ 0.600) 0.332 <0.001
iPTH (per pg/mlL) 0.019(0.005 ~ 0.032) 0.153 0.006
Hemoglobin(per g/L) -0.332(-0.470 ~ -0.194) -0.317 <0.001
Gender(female = 0; male = 1) 8.832(2.219 ~ 15.445) 0.127 0.009
Serum fasting glucose (mmol/L) 5.007(1.302 ~ 8.712) 0.118 0.008
Current smoker(no =0, yes = 1) 9.497(1.167 ~ 17.828) 0.104 0.026
Dependent variable: E/A
Age(per year) -0.017(-0.020 ~ -0.014) -0.519 <0.001
Uric acid (per mmol/L) 0.000(-0.001 ~ 0.000) -0.120 0.013
Dependent variable; ¢IMT(mm)
Age(per year) 0.008(0.007 ~ 0.010) 0.572 <0.001
Clinic—SBP(permmHg) 0.002(0.001 ~ 0.003) 0.225 <0.001
Current smoker(no =0, yes = 1) 0.054(0.003 ~ 0.104) 0.093 0.036

Adjusted R? for Lg(eGFR by MDRD formula), LVMI, E/A, and cIMT, =0.706, 0.528, 0.287, 0.450 respectively
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Table 4 Multiple linear regression analysis for total homocysteine concentration

Variables Unstandardized Coefficients B (95% CI) Standardized Coefficients Beta P value
¢GFR=MDRD[ per mL/(min~1.73 m?) | ~0.07(=0.098 ~ —0.042) —0.314 <0.001
Calcium *Phosphate/ (mg?/dL?) 0.195(0.080 ~ 0.309) 0.182 0.001
Uric acid (per mmol/L) 0.010(0.001 ~ 0.019) 0.122 0.025
LDL-C(per mmol/L.) -0.535(-1.006 ~ -0.063) -0.113 0.026
Gender(female = 0; male = 1) 3.177(0.912 ~ 5.442) 0.136 0.006
Hemoglobin (per g/L.) -0.053(=0.100 ~ -0.006) -0.142 0.029

Adjusted R* = 0.433
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