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Risk Factors and Reversibility of Renal Failure in Patients with Newly Diagnosed
Multiple Myeloma

Hyun Chul Whang, Eun Sil Koh, Jeong Gwan Kim, Sungjin Chung, Seok Joon Shin, Cheol Whee Park, and Yoon Sik Chang
Division of Nephrology, Department of Internal Medicine, The Catholic University of Korea College of Medicine, Seoul, Korea

Background/Aims: Multiple myeloma (MM) is frequently accompanied by renal insufficiency, which has been regarded as a poor
prognostic factor for MM. It is known that the incidence and characteristics of MM in Asia differ from those in Western countries.
The aim of this study was to evaluate risk factors for renal impairment and to investigate reversible factors for renal failure in
patients with MM.

Methods: Patients newly diagnosed with MM from 2005 to 2008 were included. We investigated factors associated with renal
insufficiency and those related to recovery from renal dysfunction after 12 weeks of treatment of MM.

Results: Renal failure was recognized in 86 (39%) of 221 patients at diagnosis. In the binary logistic regression analysis, low
hemoglobin (odds ratio [OR], 0.813; p = 0.02), high B2microglobulin (OR, 1.006; p < 0.01), and use of angiotensin-converting
enzyme inhibitors (ACEi) (OR, 2.783; p <0.04) at initial presentation were independent risk factors for renal failure in patients with
multiple myeloma. After 12 weeks of treatment, 25 of 86 (29%) patients with renal failure had recovered renal function. Good
response to chemotherapy (OR, 6.044; p <0.01) and higher eGFR (OR, 1.084; p < 0.01) were associated with renal function
recovery.

Conclusions: Levels of hemoglobin and B2microglobulin, and use of ACEi were independent risk factors for the development of
renal failure in MM patients. The response to chemotherapy and eGFR at diagnosis significantly influenced recovery of renal
function. (Korean J Med 2014;86:190-197)
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Table 1. General characteristics and clinical manifestations of
the patients

Patient (n =221)

AGE, yr 57+9.77
Male, n (%) 114 (51.6)
Diabetes, n (%) 27(12.2)
Hypertension, n (%) 36(16.2)
Hemoglobin, g/dL 9.54+2.17
Creatinine, mg/dL 1.56+1.86
Total protein, g/dL 9.01+2.57
Albumin, g/dL 3.36+0.6
LDH, TU/L 457417
Calcium, mg/dL 8.74+1.38
Beta-2-microglobulin, mg/L 43.91+£97.61
24-h collected urine protein, mg/day 1,664.78 + 8,135.28
Bone marrow plasma, % 57+9.8
Durie-Salmon stage, n (%)
I 30(13.6)
I 39(17.6)
il 152 (68.8)
M-component type, n (%)
IgG 114(51.8)
IgA 61(27.6)
IgM 3(1.3)
LCD 38(17.2)
Non-secretory type 5(2.3)
Light chain type, n (%)
Kappa 99 (44.8)
Lambda 85(38.5)
Unknown 37(16.7)
Use of ACEi or ARB, n (%) 30(13.6)
Bone lesion, n (%) 67(30.3)

Values are presented as mean = SD unless otherwise indicated.
LDH, lactate dehydrogenase; LCD, light chain disease; ACEi, an-
giotensin converting enzyme inhibitor; ARB, angiotensin receptor
blocker.
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Table 2. Comparison of baseline characteristics in the normal renal function and renal failure groups

Normal (n=135) Renal failure (n = 86) p value

Age, yr 55.67 £9.36 59.43 £10.41 0.02°
Male, n (%) 69 (51.1) 45 (52.3) 0.86
Diabetes, n (%) 14 (10.4) 13 (15.1) 0.29
Hypertension, n (%) 19 (14.1) 17 (19.8) 0.26
Durie-Salmon stage, n (%) 0.06

I 24 (17.9) 6 (6.9)

I 25 (18.3) 14 (16.3)

I 86 (63.8) 66 (76.8)
M-component type, n (%) 0.07

IgG 71 (52.6) 43 (50.0)

IgA 39 (28.9) 22 (25.6)

IgD 0 (0.0) 334

LCD 24 (17.7) 14 (16.3)

Non-secretory type 1(0.7) 4 (4.6)
Light-chain type, n (%) 0.63

Kappa 71 (52.6) 28 (32.6)

Lambda 47 (34.8) 38 (44.2)

Unknown 17 (12.6) 20 (23.2)
Hemoglobin, g/dL 10.01 £2.08 8.81 £2.02 <0.01°
Total protein, g/dL 8.53+2.42 9.49 +£2.75 <0.01°
Albumin, g/dL 3.45+0.62 322+0.72 0.02°
LDH, TU/L 437.8 +383.46 508.17 £475.27 0.229
Calcium, mg/dL. 8.60 £0.91 8.97 £1.97 0.107
Beta-2-microglobulin, mg/L 21.52 +£48.32 102.50 £221.25 <0.01°
24-h collected urine protein, mg/day 1436.69 £ 9673.31 1930.96 + 3457.40 0.67
Bone marrow plasma, % 45.00 +24.25 56.38 £30.42 0.12
Total light chain, mg/L 1625.14 £ 7797.16 3021.05 +5495.69 0.34
IgG, mg/L 2545.42 +2589.10 2973.84 +2739.84 0.26
IgA, mg/L 457.72 +£1033.43 402.37 £1016.28 0.65
Use of ACEi or ARB, n (%) 13 (7.0) 17 (19.8) 0.03*
Bone lesion, n (%) 40 (29.6) 27 (31.3) 0.78

Values are presented as mean = SD unless otherwise indicated.
LCD, light chain disease; LDH, lactate dehydrogenase; ACEi, angiotensin converting enzyme inhibitor; ARB, angiotensin receptor
blocker.

°p <0.05.
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Table 3. Univariate and multivariate analyses of risk factors for renal failure

Risk factor Univariate analysis Multivariate analysis

B OR (95% CI) p value B OR (95% CI) p value
Age 0.040 1.041 (1.011-1.071) <0.01°
Durie-Salmon stage I1I 0.631 1.880 (1.021-3.474) 0.04"
Hemoglobin -0.295 0.744 (0.642-0.863) <0.01° -0.206 0.813 (0.686-0.964) 0.02°
Total protein 0.146 1.157 (1.039-1.288) <0.01"
Albumin -0.549 0.578 (0.373-0.894) 0.02°
Beta-2-microglobulin 0.007 1.007 (1.002-1.012) <0.01" 0.006 1.006 (1.001-1.011) <0.01°
ACEi or ARB 0.838 2.312 (1.060-5.045) 0.04* 1.055 2.873 (1.040-7.941) 0.04°

OR, odds ratio; CI, confidence interval; ACEi, angiotensin converting enzyme inhibitor; ARB, angiotensin receptor blocker.
°p <0.05.
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Table 4. Comparison of baseline characteristics in the renal function recovery and non-recovery groups

Recovery (n=25) Non-recovery (n=61) p value

Age, yr 62.24 +8.35 58.28 +10.98 0.11
Male gender, n (%) 8(32) 40 (65.6)
Diabetes, n (%) 3(12) 10 (16.4) 0.61
Hypertension, n (%) 7 (28) 10 (16.4) 0.22
Durie-Salmon stage, n (%) 0.34

I 3(12.0) 34.9)

I 4 (16.0) 7 (11.5)

I 18 (72.0) 51 (83.6)
M-component type, n (%) 0.35

IgG 15 (60.0) 32(52.5)

IgA 8(24.0) 17 (27.9)

IgD 1 (4.0) 2(3.3)

LCD 0(0.0) 9(14.8)

Non-secretory type 1(4.0) 1(1.5)
Light chain type, n (%) 0.51

Kappa 11 (44.0) 28 (45.9)

Lambda 10 (40.0) 24 (39.3)

Unknown 4 (4.0 9(14.8)
Hemoglobin, g/dL 9.26+2.75 8.63+1.62 0.30
Total protein, g/dL 10.10+2.49 9.28 +2.84 0.27
Albumin, g/dL 3.10+0.56 3.27+0.76 0.33
LDH, IU/L 395.29 +227.81 55520 +541.14 0.16
Calcium, mg/dL 8.95+1.82 9.01+£2.33 091
Beta-2-microglobulin, mg/L 129.15 +£257.09 41.16 +72.31 0.14
24-h collected urine protein, mg/day 2,263.02 +3,932.05 1,173.86 + 1,846.27 0.19
eGFR, mL/min/1.73 m’ 29.52 +16.31 46.88 +£12.24 <0.01°
Bone marrow plasma, % 62.25 +29.03 37.60 +£29.81 0.12
Use of ACEj, n (%) 6(24.0) 11(18.1) 0.53
Use of contrast dye, n (%) 0(0.0) 4 (6.6) 0.19
Use of NSAID, n (%) 8(32.0) 10 (16.4) 0.11
Bone lesion, n (%) 10 (40) 17 (27.9) 0.27
Plasmapheresis, n (%) 3(12.0) 9 (14.8) 0.74
Hemodialysis, n (%) 1 (4.0) 15 (24.6) 0.03
Response to chemotherapy, n (%) 10 (40.0) 6(9.8) 0.02°

Values are presented as mean = SD unless otherwise indicated.
LCD, light chain disease; LDH, lactate dehydrogenase; eGFR, estimated glomerular filtration rate; NSAID, nonsteroidal anti-inflammatory
drug.

p <0.05.
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Table 5. Comparisons of chemotherapthy regimens between renal function recovery and non-recovery

Recovery (n =25) Non-recovery (n=61) p value

Type of chemotherpathy, n (%) 0.25

VAD 12 (48.0) 21 (34.4)

MP 3(12.0) 19 (31.1)

Thalidomide + Dexamethasone 0(0.0) 3(4.9)

Velcade based regimen 6(24.0) 15 (24.6)

Others 4 (16.0) 3(4.9)
VAD, Vincristine + Adriamycin + Dexamethasone; MP, Melphalan + Prednisolone.
p <0.05.
Table 6. Multivariate analysis of predictive factors for recovery of renal function

Multivariate
B OR (95% CI) p value

eGFR 0.080 1.084 (1.038-1.131) <0.01°
Response to chemotherapy 1.799 6.044 (1.566-23.331) <0.01*
OR, odds ratio; CI, confidence interval; eGFR, estimated glomerular filtration rate.
*p <0.05.
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