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ABSTRACT

Predictive factors of renal failure caused by mannitol
among patients who have acute cerebral infarction with
cerebral edema

Bong Jeong-bin
Advisor : Prof. Kang Hyun Goo M.D.
Department of Medicine,

Graduate School of Chosun University

Background Renal failure is known as one of the mannitol’ s most common side
effects. It is very little known about cause, incidence, risk factors, and
outcome of mannitol induced renal failure. The goal of this study is to

determine predicting factors of mannitol induced renal failure.

Methods We retrospectively reviewed the medical records of all ischemic
stroke patients treated with mannitol due to brain edema from January 2008 to
December 2010in Chosun university hospital. From among 125 patients, 25
patients received mannitol below 3 days were excluded and 100 patients were
selected. A15% or 25% mannitol was administered intravenously by intermittent

bolus and maximum dose was below 200g/day. Renal failure was defined as an

_iv_
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increase in the creatine level of > 0.5 mg/dl if the base-line value is < 2

mg/dl or an increase > 1 mg/dl if the base-line value is > 2 mg/dl.

Results The 14 patients(14%) were diagnosed as mannitol induced renal
failure. Glucose level before use of mannitol and peak osmolarity during
mannitol treatment were associated with renal failure in univariate analysis.
In logistic regression analysis with suspected factors (/&0.1), independent
predictive factors of mannitol induced renal failure were glucose level
before use of mannitol, (1.014, 1.000-1.027,p=0.043) and peak osmolality (OR
1.041 95% Cl 1.009-1.075, p=0.01).

Conclusion Strict glucose control before mannitol treatment may be able to
reduce the rate of renal failure occurrence. However, the recovery rate from
renal failure was not confirmed in our study because of short follow up

period.

KEY WORDS : Acute infarction; Mannitol: Predictive factors; Renal failure.
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Table 1. Demographics and characteristics of ischemic stroke patients who had
mannitol treatment with and without acute renal failure (ARF).

(e 14) (n=36) P aluet
Demographics
Age (year old) 74.71+£9.72 70.63+11.74 0.220
Male 5 (35.7) 49 (57.0) 0. 139
Body weight (kg) 58.29+13.9 59.66+11.10 0.761
NITHSS 17.01+7.86 15.27+7.43 0.484
Total mannitol dose (g) 668.14+436.0 772.61+420.0 0.415
?f;g%ggtogdz;g?”o' 4.79+2.42 6.63+4.38 0. 129
Stroke risk factors
Hyper tension 10 (71.4) 46 (53.5) 0.210
Diabetes mellitus 5 (35.7) 13 (15.1) 0. 125
Smoking 1(7.1) 21 (24.4) 0.294
Coronary heart disease 2 (14.3) 10 (11.6) 0.674
Previous stroke 3 (21.4) 13 (15.1) 0.693
Additional Drugs
Vancomycin 0 (0) 1(1.2) 1.000
Any of loxacin 7 (50) 61 (70.9) 0. 133
Levofloxacin 7 (50) 20 (23.3) 0.041
Furosemide 4 (28.6) 8 (9.3) 0.042
fgg;g{g?ngOgLer 5 (35.7) 23 (26.7) 0.527
Laboratory
Initial Creatine (mg/dL) 1.20+0.76 0.98+0.37 0.092
Peak Creatine (mg/dL) 2.69+1.34 1.05+0.37 0.001
Discharge Creatine (mg/dL) 2.17+0.98 0.93+0.34 0.001
Initial BUN (mg/dL) 21.83+112.44 17.07+12.73 0.19
Initial Sodium (mEq/L) 140.94+4.3 140.6+5.3 0.866
Initial Glucose (mg/dL) 167.76+£55.62 128.37+£47.0 0.006
Initial serum osmolality 300.53+11.72 295.76+14.52 0.246
(mmol /kg)
Peak serum osmolality 344 .37+66.94 301.43+16.88 0.0532
(mmol /kg)
CEeitinine phosphok inase 338.15+383. 16 282.52+368.50 0.615
u/L

Values are number of patients (%) or SD unless otherwise indicated.

T P-values by Pearson Chi-square test, Fisher’s exact or Wilcoxon rank sum test as appropriate
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Table 2. Factors associated with the occurrence of acute renal failure.

Crude OR (95% ClI) P value Adjust OR (95% Cl) P value
Levofloxacin 1.71 (1.25-2.21) 0.041 1.36  (1.03-1.62) 0. 105
Furosemide 1.90  (1.34-2.45) 0.042 1.563  (1.25-1.88) 0.106
Initial Creatine 1.76  (0.66-4.72) 0.092 1.59  (1.14-1.98) 0.284
Initial Glucose 1.18  (1.05-1.28) 0.006 1.01  (1.00-1.03) 0.043
Peak Sefum 1.04  (1.02-1.06) 0.0532 1.04 (1.01-1.08) 0.010
osmolality

P values represent the results of multivariable logistic regression. Variables with P<0.1 by univariate

analysis were entered into the multivariate analysis model. CI, confidenceinterval; and OR, odds ratio.
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Table 3. Comparison of characteristics of
serum osmolality less than 320mmol and more than 320mmol .

ischemic stroke patients who had

Osmolality < 320

Osmolality > 320

(n=84) (n=16) pvaluet
Demographics
Age (year old) 70.81 £ 11.81 73.13 £ 9.87 0.464
Female 37 (44.0) 10 (62.5) 0.274
Body weight (kg) 58.55 + 11.54 63.50 + 7.77 0.075
NITHSS 14.79 £ 7.10 19.31 £ 7.21 0.022
ARF 8 (9.5) 6 (37.5) 0.009
bR Sl 6.27 + 4.11 6.19 + 3.50 0.938
Stroke risk factors
Hyper tension 44 (53.0) 12 (75.0) 0.167
Diabetes mellitus 15 (18.1) 3 (18.8) 1.000
Smoking 21 (25.3) 1 (6.3) 0.112
Coronary heart disease 8 (9.6) 4 (25.0) 0. 101
Previous stroke 12 (14.5) 3 (18.8) 0.705
Additional Drugs
Vancomycin 1(1.2) 0 (0) 1.000
Any of loxacin 5 (6) 0 (0) 1.000
Levof loxacin 19 (22.6) 8 (50.0) 0.033
Furosemide 9 (10.7) 3 (18.8) 0.402
fgg;g{g?ngOgLer 24 (28.6) 4 (25.0) 1.000
Laboratory
Initial Creatine (mg/dL) 1.02 + 0.31 1.42 + 0.86 0.082
Peak Creatine (mg/dL) 1.13 + 0.64 2.00 £ 1.21 0.013
Discharge Creatine (mg/dL) 0.95 + 0.37 1.75 £ 1.04 0.008
Initial BUN (mg/dL) 15.51 £ 6.40 27.83 £ 24.90 0.067
Initial Sodium (mEq/L) 141.90 + 3.43 145.13 £ 6.07 0.055
Initial Glucose (mg/dL) 148.08 + 55.32 182.50 + 63.37 0.028
Initial serum osmolality 298.78 + 8.50 312.49 + 20.78 0.019
(mmol /kg)
Czﬁitinine phosphokinase 281.24 + 358.44 325.94 + 421.75 0.658

Values are number of patients (%) or SD unless otherwise indicated.

T P-values by Pearson Chi-square test, Fisher’s exact or Wilcoxon rank sum test as appropriate
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Figure 1.

Illustration of a selection of patients who had

ischemic

with mannitol treatment between January 2008 and December 2010.
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