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Regulatory Agencies  & OOS Results 

ÅIncreased focus of regulatory agencies (US FDA, 

Health Canada and EMA) on irregular and/or 

anomalous results 

ÅRegulatory Agencies 

Å Accept the fact that errors do occur  

Å Accept that OOS results will be generated 

Å Expect that principles GLP/GCP are applied 

ÅExpect  SOPs describing the deviation and 

laboratory investigation processes 

ÅExpect written documentation of deviations and 

investigations 

 



ÅRegulatory Agencies 

ÅExpect written documentation of corrective actions 

and conclusions (CAPA) 

ÅExpect scientifically sound retest plan if there is no 

assignable cause for the OOS results  

ÅExpect follow-up on corrective actions and 

preventive actions to address root cause (CAPA) 

ÅExpect investigation should be thorough, timely, 

unbiased, and well-documented 

Å Investigation Report 

Å Reviewed by QA 

Å Signed by Management 

Regulatory Agencies  & OOS Results 



Guidelines for Investigations 

Consideration: ñWe are dealing with incurred samples 

where variability is expected!ò 

Hence: ñWe will face scenarios where some results are or 

appear to be suspect/anomalous/aberrant/incongruent!ò  

 

ÅNo bioanalytical guidance available indicating when 

and how to perform investigations 

ÅCanadian and FDA current Good Manufacturing 

Practices  (cGMP) guidelines exist that can help 

bioanalytical labs create an investigation procedure 



Guidelines for Investigations 

Canada cGMP: 

Å C.02.011: ñAny deviation from instructions or procedures 

is avoided.  If deviations occur, a report which describes 

the deviation, the investigation, rational for disposition any 

follow-up activities required is recorded by qualified 

personnel and approved by quality.ò 

Å C.02.019: ñShould any failure to conform to testing 

requirements be identified, an investigation of the extent 

of the non-compliance is to be conducted and 

documented.ò 

Åhttp://www.hc-sc.gc.ca/dhp-mps/alt_formats/hpfb-dgpsa/pdf/compli-

conform/2002v2_e.pdf 

 



Guidelines for Investigations 

FDA cGMP: 

ÅSubpart I, 211.160: ñAny deviation from the written 

specifications, standards, sampling plans, test procedures, 

or other laboratory control mechanisms shall be recorded 

and justified.ò 

ÅSubpart J, 211.194: ñAny unexplained discrepancy or 

failure of a batch or any of its components to meet any of its 

specifications shall be thoroughly investigated.  A written 

record of the investigation shall be made and shall include 

the conclusions and follow-up.ò 

ÅInvestigating Out-of-Specification (OOS) Test Results for 

Pharmaceutical Production 

http://www.fda.gov/cder/guidance/3634fnl.pdf 



Generation of Reliable Results 

ÅFollow SOPs and GxPs 

ÅEnsure that all data is appropriately reported and 

documented 

ÅUse rationale that is scientifically defendable 

Å Supported you data by 

Å Method Development 

Å Method Validation 

Å QC/QA 

Å Process controls 

Å Employees Training 
 



Anomalous Results within Criteria 

 

Å What if criteria are acceptable, and still, you 

suspect a hidden problem? 

   

Å Do you investigate? 

 

 

Acceptability vs. Good Quality  



Our Procedures 
 

Å ALL rejected batches are EVALUATED 

 

ÅAny corrective actions are documented (general 

troubleshooting) 

 
 

ÅFormal investigations required when a TREND of rejected 

results observed 

 
 

ÅData review must be done using an analytical eye: 

 

Å QC Auditors and Compliance Team should flag potential 

issues before they become bigger problems!  

Anomalous Results within Criteria 



Practical Considerations 
 

ÅIt is NOT possible to investigate every small deviation, since that 

would require too much time and resources 

 
 

ÅSponsors seem divided on the issue: 

   

Å Some want us to look into every small issue even if within 

the acceptance criteria 

 

Å Others do not want us to waste time looking for problems that 

do not appear to affect batch acceptance (= within 

acceptance criteria) 

Anomalous Results within Criteria 



Case Study #1: Matrix Effect 

Applicable criteria: 
ÅMatrix Effect: Low and high QC samples prepared, in triplicate, with 

a minimum of 6 different lots of matrix.   

ÅQC samples cannot deviate >15% from their nominal 

concentration.   

Å>80% of matrix lots must meet this criteria. 
 

ÅIS response for subject samples must be between 50% - 150% of 

the mean IS response for all acceptable non-zero calibrants  

Data Observations 
ÅMatrix effect passes (9/11 lots acceptable = 81%) - Pass 

 

ÅIS responses of some subjects samples were 55%-75% of the 

response of calibrants - Pass 



Subjects 2, 3, 23 and 32 IS response > 25% difference compared to calibrants 

Subject Number 

Average IS Response 

(%) Subject Number 

Average IS Response 

(%) 

1 82% 2 71% 

3 73% 4 96% 

5 95% 6 94% 

7 85% 8 102% 

9 100% 10 85% 

11 109% 12 103% 

13 104% 14 109% 

15 88% 17 103% 

18 95% 19 89% 

20 98% 21 95% 

22 98% 23 59% 

24 96% 25 100% 

26 76% 27 78% 

28 102% 29 77% 

30 97% 31 102% 

32 71%     

Case Study #1: Matrix Effect 



Investigation: 
 

ÅRepeated matrix effect using 10 more lots to confirm   

acceptability                   Ó 
 

ÅTrend analysis performed on all batches, looking at: 

ÅAnalysts               Ó 

ÅEquipment used (e.g. pipettes, evaporators)          Ó 

ÅSystems used               Ó 
 

 

ÅDetermined that there was no analytical reason for discrepancy 

Case Study #1: Matrix Effect 



Hypothesis: 
 

 

Despite more than 25% difference between IS response in 

subject samples and calibrants, IS and analyte respond in 

a similar way, such that back-calculated 

concentrations are not impacted. 

Case Study #1: Matrix Effect 



Test: 
ÅUsing pre-dose samples from the worst case subject 23 (IS response 

59%), spiked low and high QC samples and generated P&A data 

Results: 
 

 

 

 

 

 

 

 

 

Mean

S.D.

N

% C.V.

(%) Nominal 97.4

11645.7

935.4

6

8.0

97.0

116.8

9.2

6

7.8

QC1

120.0 ng/mL

119.6

123.7

122.9

104.1

12317.5

12431.2

QC3

12000.0 ng/mL

12193.2

12006.1

10662.5

106.3

124.2

10263.8

Precision & 

accuracy 

acceptable 

Ó 

Case Study #1: Matrix Effect 



Conclusion: 
ÅRoot cause not identified, but no impact demonstrated on results 

 

Question: 
Should the investigation be continued? 

Yes 
To find the root 

cause 

No 
The problem is 

under control 

OR 

Our Decision: 
ÅBack-calculated concentrations are precise and accurate.  No 

further corrective actions required. 

ÅNo further investigation was warranted. 

Case Study #1: Matrix Effect 



Case Study #2: Calibrant Acceptance 

Applicable criteria: 
ÅCalibrant must be removed from the calibration curve if its 

calculated concentration deviates from the nominal 

concentration by more than °15.0% (more than °20.0% for the 

LLOQ calibrant) 
 

ÅOrganic solvent added to matrix during spiking must be Ò 2.0%  

Data Observations 
ÅLLOQ deviation from nominal = 15.0%-20.0%  - Pass 

 

ÅHigh batch rejection rate (33%) 
 

ÅThe % organic solvent in calibrant samples was between 0.3% 

and 2.0% 



Precision and accuracy data following results from 8 batches: 

Precision and accuracy at LLOQ acceptable, but accuracy is high 

(116.4%). 

Case Study #2: Calibrant Acceptance 


