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IV. FDA Statistical Reviewer’s Analyses 
 

Due to the deficiency of Sponsor’s analysis as pointed out earlier, we performed 

independent statistical analysis on the long-term stability data of HPLC Assay,   

 and  pH .The shelf life is estimated by the shortest time at which the two-sided 

95% confidence limits of the mean value intercept with the acceptance criteria of 

attributes.  
 

          Shelf life estimation using pooled data  

 

 We conducted the poolability test based on the approach outlined in ICH Q1E guidance.  

The results are shown in 5a, 5b, 5c, below. 

 
Table 5a: Poolability Testing Results for Stability Data of HPLC assay under the Long-term Storage 

Conditions 

 

Source DF Type I SS Mean 

Square 

F Value Pr > F 

batch 2 

time 1 

time*batch 2 
 

Table 5b: Poolability Testing Results for Stability Data of  under the Long-term 

Storage Conditions 

 

Source DF Type I SS Mean Square F Value Pr > F 

batch 2 

time 1 

time*batch 2 
 

Table 5c: Poolability Testing Results for Stability Data of pH under the Long-term Storage 

Conditions 

 

Source DF Type I SS Mean Square F Value Pr > F 

batch 2 

time 1 

time*batch 2 
 

In Table 5a, 5b, and 5c, the p-values of batch and the interaction between time and batch 

of HPLC Assay, , and pH are , 

 respectively. They are all larger than the . Thus, based on ICH 

Q1E guidance, the shelf life can be determined by the pooled data of all three batches 

HCP, HCR, HCS for any of the attributes. 

 

The stability analysis results from the pooled data of batches HCP, HCR, HCS for the 

attributes are summarized in Table 6. The predicted mean values, 95% confidence limits 

of mean, and the estimated shelf life are summarized in Figure 1a, 1b, 1c, and Table 7 
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Table 6:   Stability regression model estimation under the Long-term Storage 

Conditions using pooled data 

 

Attributes Label DF Parameter 

Estimate 

Standard 

Error 

t Value Pr > |t| 

HPLC  Intercept 1 

Assay time 1 

Intercept 1 

time 1 

pH Intercept 1 

 time 1 

 

 

Fig 1a: Stability Plot of HPLC assay under the Long-term Conditions of the pooled 

data  
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Fig1b: Stability Plot of  under the Long-term Conditions of the pooled 

data 
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Fig1c: Stability Plot of pH under the Long-term Conditions of the pooled data 
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In Figure 1c, the predicted mean values obtained by linear regression are shown in 

dashed line and the corresponding two-sided 95% confidence limits of the mean values 

are shown in shaded area. The specified control limits are 3.1 and 3.5. As Figure 1c and 

Table 7 show, the lower and upper 95% confidence limits corresponding to pH attribute 

are not within the acceptance criteria (AC) of  months. Although the 

confidence limits intercept with the AC at 21 months, thus, the stability analysis supports 

a shelf life of 22 months using the pooled data. 
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Table 7: Stability Analysis Results of attributes at 30 Months (LCL = Lower 

Confidence Limit of Mean, UCL = Upper Confidence Limit of Mean, Est. = 

Estimated) 

 

Attributes 

&Batch 

Acceptance 

Criterion 

At 30 Months Est. 

Shelf 

Life Prediction 95% LCL 95% UCL 

HPLC assay   

HCP,  HCR,  

HCS 

 

HCP,  HCR,  

HCS 

pH             

HCP,  HCR,  

HCS 
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