
	[image: Specialized Agency of ECOWAS for HEALH]
	ORGANISATION: WEST AFRICA HEALTH ORGANISATION (WAHO)
	DOCUMENT TYPE: STANDARD OPERATING PROCEDURE


	
	ORIGINATING DEPARTMENT/UNIT/GROUP:

	DOC NO.: refer to SOP for Documented Information 

	
	
	Page 1 of 16
	REV. NO.:

	DOCUMENT TITLE: Handling Out of Specification Test Results (OOS)


	PREPARED BY/DATE:

	EFFECTIVE DATE:


	REVIEWED BY/DATE:

	REVIEW DUE DATE:

	APPROVED BY/DATE:

	SUPERCEDES DOC NO:




1.0 [bookmark: _GoBack]Purpose:

To clearly define the consistent steps to be taken in the identification, investigation, evaluation and documentation of out of specification test results to ensure validity of analytical data.

2.0 Scope:

This procedure applies to all OOS Physico-chemical analytical result generated within the laboratory. This procedure does not apply to microbiology.

3.0 Responsibility:

The Analyst and Head of Unit should carry out all investigations on OOS analytical results in strict compliance with the requirement set out in this SOP.
The Quality Assurance Manager should ensure that the provisions of this SOP are complied with.
The head of laboratory is responsible for the overall monitoring and coordination of the OOS investigations for the laboratory.

4.0 Reference:
4.1 WHO- Good practices for national pharmaceutical control laboratories 
4.2 ISO-17025 Clause 4.14

5.0 Materials & Equipment:

All applicable Materials and Equipment.


6.0 Definitions/Abbreviations:

6.1 CAPA: Corrective and Preventive Action 
6.2 OOS results: All test results that fall outside the specifications or acceptance criteria established in drug dossiers, drug master files (DMFs), official pharmacopoeias, or by the manufacturer. Out of specification analytical data are not necessarily errors but may reflect, for example, degradation or inhomogeneity.
6.3 Retest - Further analysis performed on samples taken from the original composite, following the generation of an unattributable unexpected data.
6.4 Re-sample - A new sample taken from the submitted sample for further analysis.
6.5 Specification- It covers the tolerance limits for analytical methodology which are usually contained in a pharmacopoeia monograph or dossier, and are unambiguously stated in terms that permit the objective evaluation of the product quality.
6.6 Hypothesis: A proposal which is intended to explain certain facts or observations which occur during the performance of a particular test.
6.7 Hypothesis/Investigative testing: Is testing which is performed to help confirm or discount some or all the possible causes of an OOS result.
6.8 Outlier- This refers to a piece of data or observation that deviates drastically from the given norm or average of data set. The Dixon’s test formula can always be used to determine if a value is an outlier.



7.0 Procedure:
	
7.1 Precautionary measures:

· Ensure that only correct, validated, approved and documented test methods and procedures are used for all tests carried out within the scope of this SOP.
· Only trained and competent analysts should be allowed to handle the materials/products and equipment.
· All reagents and equipment should be suitably standardised and calibrated respectively, with adequate documentation.
· Where a retest procedure is defined by a compendium, e.g. Content Uniformity, such pharmacopoeia criteria take precedence over the requirements of this SOP.
· Cause of out of OOS results should be investigated as rapidly as possible and the Analyst should not discard any solution or leftover samples until the results and conclusion have been approved by the Head of Unit and Quality Assurance Manager.
7.2 Exceptions to OOS procedure
Examples of situations where full or partial non-adherence to guidelines may be justified includes but not limited to:
· Where there are pharmacopoeia or other specifications, which give specific guidance on 
the procedures to be followed with respect to additional testing, re-testing and re-sampling unless there is evidence that the OOS or atypical result is due to a laboratory error. 
Examples of tests falling into this category include but are not limited to:
i. Uniformity of content 
ii. Dissolution
An OOS or atypical result obtained during stability where existing knowledge about the material under test or predictions from trend analysis indicates that the result is valid. In these circumstances, this procedure does not apply.
· An atypical result for one test that is supported by result for other tests e.g. a low assay result that is supported by a high result for impurity content. In these circumstances, a Laboratory investigation may not be required although it may still be necessary to conduct an expanded investigation. 
Note:
It is very important to investigate the cause of the unexpected data as rapidly as possible.  To enable this, whenever practical, the analyst should not discard any solutions or leftover samples until the results and conclusions have been approved by the Head of Unit. They must not be discarded if the analyst finds any unexpected data pending investigation.


7.3  STEPS
7.3.1  Identification of OOS result
7.3.1.1 When the OOS result is identified, analyst should document and inform the head of Unit/ supervisor immediately.
7.3.1.2 If the result is due to obvious errors- instrument malfunction, power failure or improper material handling, spillage, sample solution over diluted, wrong sample selected or other obvious circumstances, make necessary corrections and invalidate the unsatisfactory Result and Report the Satisfactory result.
7.3.1.3 If after making the required corrections, it gives an unsatisfactory result then commence Initial OOS Investigation.
7.3.1.4  Although obvious errors are not OOS they must be reported and documented.
7.3.2 Initial OOS Investigation Process
7.3.2.1 The purpose of the investigation is to determine the cause of the OOS result. The initial investigation is to ensure that no simple analyst error has occurred. e,g: 
· Did the analysis proceed as normal? 
· Could something have gone wrong? 
· Were other samples tested at the same time? 
· Did anything unusual occur during the testing process? 
· and any other questions on the checklist.
7.3.2.2 An OOS notification Form (Annexure-1) is raised immediately by the head of unit and submitted to QA which in turn issues the OOS Investigation Report form (Annexure -4) and OOS Investigation Checklist (Annexure -2)
The form is assigned an OOS number by QA using the format OOS-XXX-YY-001

· OOS prefix for Out of Specification
· XXX stands for the unit involved in the OOS
· YY stand for the year OOS was generated
· 001 stands for the serial number of OOS for the year.

7.3.2.3 The analyst and the head of unit should first carry out documentary Investigation-Review, check and investigate records. 
7.3.2.4 If the check fails to reveal the source of the error, then OOS investigation continues using the checklist. 
7.3.2.5 If the initial investigation by the analyst and head of unit reveal an assignable cause, CAPA is raised to make the necessary corrections and also possibly correct future reoccurrence.
7.3.2.6 Where the result obtained is still an OOS, and then the investigation should be expanded by carrying out investigative hypothesis testing. Using the Protocol for investigative Testing (, Annexure -3).
7.3.2.7 This should be developed jointly by analyst and laboratory management and approved before implementation.
7.3.2.8 Most of the investigative analysis which will be performed should prove that ‘laboratory/analyst/methodology Error’ has occurred somewhere in the analytical system. 
7.3.2.9 When an analyst is going into OOS investigative hypothesis, the laboratory has to consider whether or not the OOS result may be due to the methodology used for the test.
7.3.2.10 Where investigation testing reveals no assignable cause, another Analyst along with the first analyst should repeat the test in triplicate.
7.3.2.11 For Repeat analysis Re-test plan is prepared before carrying out Repeat analysis.
7.3.2.12 Repeat analysis will simply confirm whether an OOS result is reproducible; if the documentary and practical investigation does NOT produce evidence of a laboratory error or methodology failure, the analysis should be repeated appropriately.
7.3.2.13 The results of a repeat analysis may be used to provide evidence of an analyst error. 
7.3.2.14  However, unless the Investigative/Hypothesis testing indicates a failure of the methodology, the results obtained for a repeat analysis CANNOT replace the original OOS result.
7.3.2.15 If the results of the retesting are similar to the original OOS result, i.e. all the results obtained are spread about the specification limit, the original result can possibly be confirmed.
7.3.2.16 The spread of results should be calculated. If they are within ±3 Standard Deviations of the mean, the analyst can then consider the result to be at the limit of the specification and document as such.
7.3.2.17 The final laboratory report should include ALL the results.
7.3.2.18 If the results of the re-testing are within specification and different from the results of the first test, there is a problem.
7.3.2.19 The results of the first test cannot be discarded 
7.3.2.20 Re-test should be carried out using the OOS pathway as in Annexure 7.
7.3.2.21 It may be necessary to investigate further to ensure the method used is sufficiently robust and validated for the actual product being investigated.

7.3.3 Documentation

After completion of OOS result and investigation:
7.3.3.1 The OOS Notification Form should be completed and send to the QA unit for information and QA documentation. Responsible unit and QA unit fill the OOS Register (Annexure 5) indicating the following:
· Date of entry
· The OOS number
· Laboratory Unit involved
· Sample affected
· Sample Lab ID number
· Test parameter involve in OOS
· Specification
· First OOS result
· Cause assignable to Lab or not
· Result final disposition
· Comment (if any)
7.3.3.2 OOS Investigation Form (where filled) should be sent to QA unit for filing in OOS Investigation Report File
7.3.3.3 Laboratory result summary and worksheet for sample with OOS result should be completed to indicate such. 
7.3.3.4 The conclusions and justifications for acceptance/invalidation of an out of specification data must be documented in the pre-numbered OOS Results Investigation Form (see Annexure 4) issued by the Quality Assurance unit. The copy of the original approved report must be maintained in the worksheet/laboratory report of sample affected while a photocopy of same report must be filed in OOS file.
7.3.3.5 The final satisfactory or unsatisfactory report of sample for which there is a confirmed failed result must have the written approval of the Head of Laboratory.

7.3.4 Re-sampling

Re-sampling can be approved only if the failure investigation yields evidence that:
7.3.4.1. The original sample was not representative.
7.3.4.2. Further analysis was either not possible or when performed suffered either from the same failing as the original test or additional problems to the exhaustion of the first sample. However, exception is given to test where entire unit of sample is consumed. 
               Note:
· Retest is to be performed on the original sample taken from batch.
· If there is insufficient laboratory sample to repeat analysis, Quality Assurance Manager or his designate should be consulted to determine the course of action to be taken
· All samples, sample preparations, reagents and solutions should be kept securely until completion of the investigation

8.0 Possible causes of OOS results
Analytical data may be invalidated if any of the following conditions apply:
8.1 Laboratory Error
1. Failure of the analytical system: - This will include instrument malfunctioning, power failure, data handling anomalies, calibration check failure over that period, sample or standard spoiled by spillage or corruption, unsuitable instrumentation being used, instrumental parameters (such as attenuation or zero) incorrectly set.
2. Analyst Error: - This will include failure to follow Standard Operating and/or Equipment Procedures, failure to follow methodology, dilution errors, and errors in calculation or transcription.
3. Failure of the method: - This will include occasions when there is evidence that the method is no longer operating satisfactorily despite a satisfactory system suitability or calibration.
4. Failure of the sample or standard solutions or reagents: - This will include occasions when the standard potency can be shown to be erroneous, when the sample has been stored incorrectly after sampling, when the sampling procedure has produced sample inhomogeneity, or when solutions and reagents can be shown to fall short of the required quality.
5. Outlier tests: -     
· Data from chemical tests cannot be invalidated on the basis of an outlier test but the test may be used as part of an investigation.
· Outlier tests must not be applied to data from a homogeneity or content uniformity test.
    8.2 Assignable Errors
1. Where an assignable error is detected and it is possible to recalculate the data, then the amended data may be substituted for the original data and no further action is necessary. In cases where the attributable error is a deviation from the method, which can be compensated for by recalculation, the deviation must be fully documented and it must be confirmed that the analysis as performed still falls within the validated method parameters.
2. Where an assignable error is detected, and repeat analysis of the original test sample is appropriate, it is only necessary to repeat the analysis with the same number of determinations as were found to be in error initially.  The data from the repeat analysis should substitute for the invalid determination(s).
3. In cases where an error can be attributed to the failure of methods, standards, instruments or analysts, an investigation must be initiated and documented to confirm the validity or otherwise of previous results similarly obtained. 

     8.3 Unassignable Errors
1. For specification tests where an investigation reveals no assignable error but the individual out of specification determinations are not in the majority and fall outside the specification range for the mean by not more than two times the standard deviation for the assay method repeatability precision, then the data may be accepted. Where individual determinations lie outside this limit but the mean is still within the specification range, the investigation should be continued to determine the cause of the variability of the assay results.
2. Re-testing may be performed where scientifically justified.
3. Re-testing must be performed on a portion of the original sample supplied for analysis.  With the exception of homogeneity testing, the number of re-tests to be performed on a sample will be not more than twice that of the original test.
4. For homogeneity samples, where scientifically justifiable, re-testing must be performed on the same number of samples as originally tested.
5. When the source of the error cannot be proven both the original and retest determinations must be reported and collectively considered.


9. Dixon test for a single outlier in a sample of n observations 
Take the n random observations and place them in ascending order:
	X1, X2, X3 …………………. Xn-1, X n
To determine whether the highest or lowest observation is an outlier, calculate the ratio indicated in the table below for that number of observations.  If the calculated value of r exceeds the corresponding tabulated value P [using this value there is a probability of 99% of having made a correct decision], the observation is deemed to be an outlier, that is, does not come from the same normal population. 
	Highest Value Suspect
	Lowest Value Suspect
	No of  Observation n
	P99

	

r10 =   Xn- n-1 
            Xn - X1
	

r10   = X2 - X1
            Xn - X1
	3
4
5
6
7
	0.988
0.889
0.780
0.698
0.637

	
r11 = Xn - Xn-1
          Xn-X1
	
r10 = X2 - X1
           Xn-1  - X1
	8
9
10
	0.683
0.635
0.597



Example
As an illustration of the use of Dixon’s test, consider the following two examples:
Example 1
Five measurements are obtained as follows:   0.56, 0.35, 0.37, 0.36, 0.35
In ascending order these are:   0.32, 0.35, 0.36, 0.37, 0.56
To test if 0.56 is an outlier:
	R 10 =	Xn - Xn-1	=	0.56 - 0.37	=	0.792
		Xn - X1		0.56 - 0.32
Which exceeds the value of 0.780 for n = 5, therefore 0.56 is deemed to be an outlier and is discarded.
Example 2
Eight measurements are obtained as follows:   1.72, 1.92, 1.90, 1.94, 1.85, 1.87, 1.91, 1.88
In ascending order these are:  1.72, 1.85, 1.87, 1.88, 1.90, 1.91, 1.92, 1.94

To test if 1.72 is an outlier:
r11 =	X2   -   X1 	=	1.85 - 1.72	=	0.650
            Xn-1 - X1		1.92 - 1.72
Which does not exceed the value of 0.683 for n = 8, therefore 1.72 is deemed not to be an outlier and is not discarded.

10.  Limitations:
	Key Limitations
	Consequences
	Control Measures

	
	
	



11.  Associated Forms;
Forms that may be required in the execution of the task must be listed in the SOP.
12.   Appendices
	Other attachments as necessary for example;
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