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CBC + CMP Data



10/14/2022

4

dr.bakhtiari.academyMREZABAKHTIARI 8/79

CBC + CMP Data

dr.bakhtiari.academyMREZABAKHTIARI 9/79

References



10/14/2022

5

dr.bakhtiari.academyMREZABAKHTIARI 10/79

dr.bakhtiari.academyMREZABAKHTIARI 11/79



10/14/2022

6

dr.bakhtiari.academyMREZABAKHTIARI 12/79

dr.bakhtiari.academyMREZABAKHTIARI 13/79



10/14/2022

7

dr.bakhtiari.academyMREZABAKHTIARI 14/79

dr.bakhtiari.academyMREZABAKHTIARI 15/79



10/14/2022

8

dr.bakhtiari.academyMREZABAKHTIARI 16/79

Quality Management
(A System Approach)
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5.5 Examination processes
5.5.2 Biological reference intervals or clinical decision values

• The laboratory shall define the biological reference intervals or clinical decision values, document the 
basis for the reference intervals or decision values and communicate this information to users.

• When a particular biological reference interval or decision value is no longer relevant for the population 
served, appropriate changes shall be made and communicated to the users.

• When the laboratory changes an examination procedure or pre-examination procedure, the laboratory 
shall review associated reference intervals and clinical decision values, as applicable.

ISO 15189: Clinics & BioStatistics
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5.6.3 Interlaboratory comparisons
5.6.3.1 Participation
• The laboratory shall participate in an inter-laboratory comparison programme(s) (such as an external quality 

assessment programme or proficiency testing programme) appropriate to the examination and interpretations of 
examination results. The laboratory shall monitor the results of the inter-laboratory comparison programme(s) and 
participate in the implementation of corrective actions when predetermined performance criteria are not fulfilled.

• NOTE The laboratory should participate in inter-laboratory comparison programmes that substantially fulfil the 
relevant requirements of ISO/IEC 17043.

• The laboratory shall establish a documented procedure for inter-laboratory comparison participation that includes 
defined responsibilities and instructions for participation, and any performance criteria that differ from the criteria 
used in the inter-laboratory comparison programme.

• Inter-laboratory comparison programme(s) chosen by the laboratory shall, as far as possible, provide clinically 
relevant challenges that mimic patient samples and have the effect of checking the entire examination process, 
including pre-examination procedures, and post-examination procedures, where possible.

ISO 15189: Clinics & BioStatistics
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Lean Six Sigma
(the best available method to reduce process variability)

The main steps:

1. Identify the needs of the customer.

2. Translate these needs into the process 
expert’s language through quality function 
deployment (QFD).

3. Omit redundant  processes (Lean)

4. Make improvements through the DMAIC 
process [ y = f(x) ]

5. Hold the gains through statistical process 
control (SPC).

6. Provide customer satisfaction.
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DMAIC Steps

DMAIC:

1. Define: Understand the project output Y and how to measure it.

2. Measure: Priority-wise, determine potential Xs and measure Xs
and Y.

3. Analyze: Determine X–Y relationships and, after verification, 
quantify important Xs.

4. Improve: Devise solutions to optimize Xs to improve Y.

5. Control: Control and monitor important Xs and the output Y over 
time.

ProcessInputs Outputs
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BioStatistics
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“The Big Picture,” the four-step process that encompasses statistics

Sample Choosing & Data Collection

Summarizing the data 
(Descriptive Statistics)

Drawing conclusions

Sample difference from the population?
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• Variables: The things that we measure, count, or otherwise delineate are termed variables because the values they 
can assume vary. 

• Variables scales:
1. Nominal scale : the variable can take on only a limited number of values, usually called categories (or 

characters), e.g. gender (male or female) and risk factors (e.g., smoker or nonsmoker).

2. Ordinal scale: the variable takes on specific values that have some inherent order such as magnitude but without 
equivalent distances between categories (e.g., trace amount, 1+, 2+, etc., of protein in urine).

3. Interval scale: the variable takes on values in a quantitative range with defined differences between points. 

• It is conventional to treat most numeric laboratory measurements as continuous variables, even though they may be 
reported as discrete values (e.g., glucose values of 123 or 124 mg/dL, but not 123.857… mg/dL).

Variables
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ProcessInputs Outputs

Variability

x yf (x)

y = f (x)
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y = f(x) = m.x + b

y = f(x)= {(x1,y1), (x2,y2), (x3,y3), ….}

Functions & Sets
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Functions & Sets
(Calibration Curves)

y = f (x)
ProcessInputs Outputs

y = f (x) = m.x + b

y = f (x)= {(x1,y1), (x2,y2), (x3,y3), ….}

Data Analysis
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ScienceSoft

4 Types of Data Analytics to Improve Decision-Making
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• Mean (Arithmetic)

• Median

.

• Mode

Measures of Central Tendency

To find the median number:
1. Put all the numbers in numerical order.
2. If there is an odd number of results, the median is the 

middle number.
3. If there is an even number of results, the median will 

be the mean of the two central numbers
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Geometric Mean
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BiModal Distribution
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Measures of Dispersion
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• Range

• Variance

• Standard Deviation

• Coefficient of Variation

Measures of Dispersion
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Statistical Software Programs

• Open-source Programs
DataMelt
DAP
JASP
www.westgard.com/ …..

• Proprietary Programs
SPSS
SAS
GLIM
MiniTab
MedCalc

Excel
…..

• Online Programs
www.socscistatistics.com/
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WBC Example
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Normal (Gaussian) Distribution
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Divergence in Data Distribution
(Skewness vs Kurtosis)
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Normal vs Non-Gaussian Distribution
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Non-Gaussian Distribution

Serum ALT (SGPT)
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y = f(x) = m.x + b

y = f(x) = 1.x + 0

y = x

Straight Line Equation

m = tg ᶿ
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CORRELATIVE STATISTICS & TREND EVALUATION

r = 0.8757

r2 = 0.7668

Method C = 10.2 + 0.84 × Method A

95% confidence limits on b are 2.8 to 17.6

Method B = 0.62 + 0.99 × Method A

the 95% confidence limits on b are −0.47 to 1.72

r = 0.9976

r2= 0.9952
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CORRELATIVE STATISTICS & TREND EVALUATION
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Good Luck !

!موفق باشيد 

bakhtiari.09@gmail.com

حضرت حافظ:

آسايش دو گيتي تفسير اين دو حرف است 
با دوستان مروت با دشمنان مدارا


