
Lithium Survival Efficacy Study (6.94 mg/kg/day lithium ions) Study Report 
 
Study Name:    Lithium Survival Efficacy Study (6.94 mg/kg/day lithium ions) 
Study ID:   755 
Start Date:   2/14/2008 
End Date:   6/27/2008 
Last Mouse Died:  5/27/2008 
Treatments Used:  3.69 mg/mL Lithium Carbonate 
Species :   Mouse 
Genotype:   SOD1(G93A)/+  
Strain:    B6SJL-TgN(SOD1-G93A)1Gur 
Animals/Group :    Therapeutic:  28, Control:  28 
 
Study Groups :  
 

Treatment Group Control or Test 
Therapeutic 

Females 
(Assigned/Total) 

Males 
(Assigned/Total) 

Litter 
Matched 

Apocynin Treatment Group Test Therapeutic 14/14 14/14 Yes 
Apocynin Control Group Control 14/14 14/14 Yes 

 
Treatment Formulation: 
 
 
Treatment Name:   Lithium 
Drug Source:    
Formulation Name :    Lithium Carbonate 3.69 mg/mL 
Description :  Saline solution of lthium carbonate for IP injection in SOD1 survival 

study. 
Method of Formulation : Add 3.69 mg for each mL of saline desired for the study. For the full 

powered survival efficacy study, 7 mL will be needed. For 7 mL, we 
would need 25.8 mg of lithium carbonate. 

Stability/Storage Handling : No special handling required. 
Physical Form:    Powder 
Route:      Intraperitoneal (IP Injection) 
Vehicle:    Normal Saline 
Dose:     36.9 mg/kg/day 
Frequency:    1x/d - 7d/wk 
Volume:    200 !L  
Dosing Rationale:  As directed by Fornai mouse publication 
 
 
Scheduled Measurements: Body Weight: Start Age 50 d,   Neurological scoring:  Start Age 50 d. 
 
Survival Summary: 

ALS Death 
 Control:   27 

Test Therapeutic: 28 
Non ALS Death 
 Control:     1 - Vet requested (Non-ALS) 

Test Therapeutic:   0 



Results: 
 
Body Weight: 
 

• Max increase from initial body weight tended to be less in the Drug group, but this effect was not 
statistically significant. 

• Time to reach peak body weight and time from peak body weight to death were similar in Control 
and Drug treated groups. 

 

Change from Initial Body Weight
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Change from Initial BW 
Param Trtmt N Mean Std Error Prob > |t| 

CTRL 27 3.8 0.2 max 
DRUG 28 3.5 0.2 

0.4139 

CTRL 27 95.1 2.0 age at max 
DRUG 28 94.9 1.8 

0.9252 

CTRL 27 -1.3 0.2 min 
DRUG 28 -1.4 0.3 

0.6830 

CTRL 27 5.0 0.2 max - min 
DRUG 28 5.0 0.3 

0.8493 

CTRL 27 2.6 0.2 median 
DRUG 28 2.4 0.2 

0.6071 



Product-Limit Survival Fit BW Initial to Peak (days)
Failure Plot Time to event: Init to Pk
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Analyzed by Sex
Product-Limit Survival Fit Sex= F
Failure Plot Time to event: Init to Pk
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Product-Limit Survival Fit Sex= M

Failure Plot Time to event: Init to Pk
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K-M Product-Limit Survival Fit 
Test 

Log-Rank Wilcoxon Sex Treatment Median Time 
Prob>ChiSq 

BW Init to Peak 
CTRL 42 Both 
DRUG 46 

0.7821 0.8267 

CTRL 52 Female 
DRUG 47 

0.2809 0.5757 

CTRL 38 Male 
DRUG 42 

0.5781 0.7482 

 
Cox Proportional Hazards 

Effect Likelihood Ratio Test for Treatment 
Sex Prob>ChiSq Level1 /Level2 Risk Ratio Reciprocal 

BW Init to Peak 
Both 0.7887 DRUG CTRL 1.08 0.93 

Female 0.2956 DRUG CTRL 1.53 0.65 
Male 0.5926 DRUG CTRL 0.81 1.23 

 
Parametric Survival Model 
Effect Likelihood Ratio Tests 

Source Prob>ChiSq 
BW Init to Peak 

Trtmt 0.9865 
Sex 0.0017 

Trtmt*Sex 0.1402 
 
 



Product-Limit Survival Fit BW Peak to Death (days)

Survival Plot Time to event: Pk to Dth
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Analyzed by Sex

Product-Limit Survival Fit Sex= F

Survival Plot Time to event: Pk to Dth
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Product-Limit Survival Fit Sex= M

Survival Plot Time to event: Pk to Dth
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K-M Product-Limit Survival Fit 
Test 

Log-Rank Wilcoxon Sex Treatment Median Time 
Prob>ChiSq 

BW Peak to Death 
CTRL 29 Both 
DRUG 32 

0.9957 0.4631 

CTRL 28 Female 
DRUG 29 

0.9325 0.6805 

CTRL 29 Male 
DRUG 34 

0.949 0.3935 

 
Cox Proportional Hazards 

Effect Likelihood Ratio Test for Treatment 
Sex Prob>ChiSq Level1 /Level2 Risk Ratio Reciprocal 

BW Peak to Death 
Both 0.9959 DRUG CTRL 1.00 1.00 

Female 0.9358 DRUG CTRL 0.97 1.03 
Male 0.9507 DRUG CTRL 0.98 1.02 

 
Parametric Survival Model 
Effect Likelihood Ratio Tests 

Source Prob>ChiSq 
BW Peak to Death 

Trtmt 0.8042 
Sex 0.1797 

Trtmt*Sex 0.7139 
 



Neurological Disease Progression: 
 

• A general linear model fit of Median Age at Score, using Days at Score as the frequency term, 
showed that Treatment produced a statistically significant difference (p<0.0001) whether 
analyzed without regard to gender or for each gender separately. 

• The Treatment effect was statistically significant in both males and females. 
• Drug group animals showed a significantly lower Score0 frequency and a significantly higher 

Score1 frequency. 
• Drug group animals also tended to show higher Score2 and Score3 frequencies. 
• Drug group females showed a statistically significantly higher Score3 frequency. 
• Drug group males showed a statistically significantly higher Score1 frequency. 
• Thus, the statistically significant Treatment effect in the general linear model was to decrease the 

frequency at asymptomatic score levels and to increase the frequency at symptomatic score 
levels. 

 

Average Neurological Score (R+L, M+F)
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NSAve:  Categorical Analysis of Score by Trtmt 
Sex Trtmt Parameter Score0 Score1 Score2 Score3 Score4 

CTRL 1161 645 175 84 27 
DRUG 

Frequency 
1049 804 198 104 28 Both 

  Prob>ChiSq 0.0007 0.0007 0.4352 0.2426 0.9816 
CTRL 612 301 100 33 13 
DRUG 

Frequency 
586 355 104 68 14 Female 

  Prob>ChiSq 0.0675 0.1891 0.8695 0.0013 0.9754 
CTRL 549 344 75 51 14 
DRUG 

Frequency 
463 449 94 36 14 Male 

  Prob>ChiSq 0.0022 0.0006 0.1868 0.0864 0.9535 
 
 



 
 
 
 
 
Onset of Definitive Neurological Symptoms: 
 

• Drug group females tended to show an earlier (7 days) median age at which NSAve=2 occurred.  
Risk was about 3x Control for early onset. 

 



Product-Limit Survival Fit Age Attaining Neuroscore = 2
Failure Plot Time to event: 2Age
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Analyzed by Sex

Product-Limit Survival Fit Sex= F

Failure Plot Time to event: 2Age
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Product-Limit Survival Fit Sex= M
Failure Plot Time to event: 2Age
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K-M Product-Limit Survival Fit 
Test 

Log-Rank Wilcoxon Sex Treatment Median Time 
Prob>ChiSq 

2Age 
CTRL 117 Both 
DRUG 114 

0.6345 0.5785 

CTRL 121 Female 
DRUG 114 

0.1876 0.1814 

CTRL 113 Male 
DRUG 115 

0.7586 0.6293 

 
Cox Proportional Hazards 

Effect Likelihood Ratio Test for Treatment 
Sex Prob>ChiSq Level1 /Level2 Risk Ratio Reciprocal 

2Age 
Both 0.6489 DRUG CTRL 1.13 0.88 

Female 0.2116 DRUG CTRL 1.66 0.60 
Male 0.7721 DRUG CTRL 0.89 1.12 

 
Parametric Survival Model 
Effect Likelihood Ratio Tests 

Source Prob>ChiSq 
2Age 

Trtmt 0.8707 
Sex 0.3490 

Trtmt*Sex 0.1376 
 
 
 
Survival: 
 

• Median age to death was similar in the Drug and Control groups. 
 



Product-Limit Survival Fit Age at Death
Survival Plot Time to event: DAge
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Analyzed by Sex

Product-Limit Survival Fit Sex= F

Survival Plot Time to event: DAge
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Product-Limit Survival Fit Sex= M
Survival Plot Time to event: DAge

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

S
ur

vi
vi

ng

105 110 115 120 125 130 135 140 145 150

DAge

CTRL

DRUG

 



 
 
 
 
 
 

K-M Product-Limit Survival Fit 
Test 

Log-Rank Wilcoxon Sex Treatment Median Time 
Prob>ChiSq 

DAge 
CTRL 127 Both 
DRUG 124 

0.9304 0.9397 

CTRL 129 Female 
DRUG 124 

0.6587 0.7357 

CTRL 126 Male 
DRUG 124 

0.7726 0.7483 

 
Cox Proportional Hazards 

Effect Likelihood Ratio Test for Treatment 
Sex Prob>ChiSq Level1 /Level2 Risk Ratio Reciprocal 

DAge 
Both 0.9322 DRUG CTRL 1.02 0.98 

Female 0.6641 DRUG CTRL 1.19 0.84 
Male 0.7804 DRUG CTRL 0.90 1.11 

 
Parametric Survival Model 
Effect Likelihood Ratio Tests 

Source Prob>ChiSq 
DAge 

Trtmt 0.7972 
Sex 0.0161 

Trtmt*Sex 0.5172 
 
 


