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ABSTRACT

Obijective: The manipulator must be aware that some results obtained by the various biochemical
analysis methods may be erroneous and don’t represent reality. For this, the biochemist is asked to
identify the critical points responsible for the aberration of the results obtained and it is imperative
that he be aware of all the factors that can induce the modification of the results obtained. The
influencing factors listed are the results of long practical experience within a biochemical analysis
laboratory supplemented by bibliographic research that we have brought together in an educational
document in the form of a guide and of which the statistical study is reported by the present study.
Material and Method: Through this study, we used the Ichikawa diagram of Hazard Analysis
Critical Control Point to list and organize all the factors of influence and probable interference on
the results of a biochemical medical analysis, subsequently, we determined the influence rates of
each factor as well as all the factors linked to it. The statistical study carried out relates to the pre-
analytical, analytical and post-analytical stages of a biochemical analysis. The rates obtained
represent the influence of an isolated factor or a common set of factors in relation to all the factors
determined.

Result and Discussion: The critical points of interference and influence on the validity of the results
obtained have been listed through all the steps of a biochemical analysis with variable rates of
60.26%, 28.75% and 07.84% respectively for the pre- analytical stage, analytical and post
analytical stage; The highest rate for the pre--analytical stage was represented by factors related to
patient with a rate of 35.29%,concerning the analytical stage, the materials used presented a rate
of 11.11% for the post-analytical stage, factors that could interfere with the measurement presented
a rate of 05.58%.

Keywords: Analysis, biochemical, HACCP, influence, interference

* Corresponding Author / Sorumlu Yazar: Habiba Berbaoui
e-mail / e-posta: berbaoui.habiba@univ-bechar.dz, Phone / Tel.: +21358543904

Submitted / Gonderilme : 03.03.2024
Accepted / Kabul : 27.05.2024
Published / Yaymlanma :25.11.2024

Presented at the 1st International Conference on Trends Methods in Analytical Chemistry (CTMAC 2023), 06-08 March
2023, Bechar, Algeria.


https://orcid.org/0009-0003-8482-8349
https://orcid.org/0000-0003-2414-6621
https://orcid.org/0000-0002-0998-2210
https://orcid.org/0000-0002-6990-9787

1294 Berbaoui et al. J. Fac. Pharm. Ankara, 48(4): 1293-1302, 2024

0z

Amac: Manipiilatér, ¢esitli biyokimyasal analiz yontemleriyle elde edilen bazi sonuglarin hatali
olabileceginin ve gercegi temsil etmediginin farkinda olmalidir. Bunun i¢in, biyokimyacidan elde
edilen sonuglarin sapmasindan sovumlu kritik noktalar: belirlemesi istenir ve elde edilen sonug¢larin
degismesine neden olabilecek tiim faktorlerin farkinda olmasi zorunludur. Listelenen etkileyici
faktorler, bir biyokimyasal analiz laboratuvarindaki uzun pratik deneyimin sonuglart olup, bir
rehber seklinde bir egitim belgesinde bir araya getirdigimiz ve istatistiksel ¢calismasi bu ¢alisma
tarafindan rapor edilen bibliyografik arastirmalarla desteklenmistir.

Gerec¢ ve Yontem: Bu calismada, bir biyokimyasal tibbi analizin sonuglart iizerindeki tiim etki
faktorlerini ve olasi girisimleri listelemek ve diizenlemek icin Tehlike Analizi Kritik Kontrol
Noktasiin Ichikawa diyagramini kullandik, ardindan her bir faktériin etki oranlarint ve bununla
baglantili tiim faktérleri belirledik. Yiiriitiilen istatistiksel ¢alisma, bir biyokimyasal analizin analiz
oncesi, analitik ve analitik sonrasi asamalaryla ilgilidir. Elde edilen oranlar, belirlenen tiim
faktorlerle iliskili olarak izole bir faktoriin veya ortak bir faktor kiimesinin etkisini temsil etmektedir.
Sonug ve Tartisma: Elde edilen sonuglarin gecerliligi tizerindeki kritik miidahale ve etki noktalari,
biyokimyasal bir analizin tiim agsamalart boyunca %060.26, %28.75 ve %07.84 gibi degisken
oranlarla listelenmistir. En yiiksek oran analitik dncesi asamada %35.29 ile hastaya ait faktirierde,
analitik asamada kullanilan malzemeler %11.11 oraminda, analiz sonrast asama icin 6lciimii
etkileyebilecek faktorler %605.58 oraninda ortaya ¢ikmigtir.

Anahtar Kelimeler: Analiz, biyokimyasal, HACCP, girisim, etki

INTRODUCTION

The human body is governed by a panoply of devices themselves made up of organs, which are
structured by tissues and cells whose functioning is orchestrated by a set of chemical molecules
participating in cellular anabolism and catabolism. These chemical molecules are found in the blood and
other bodily fluids, with a remarkable divine balance expressing unequivocal homeostasis, with varying
serum levels. The detection and measurement of the levels of these molecules are carried out by
qualitative and quantitative biochemical analysis methods. The smooth running of the detection and
measurement of the levels of these molecules is the major objective of the present study.

In order to provide correct results to patients, the biochemist is called upon to follow a panoply
of recommendations and directives and to avoid prohibitions relating to factors and critical points that
may interfere with or influence the validity of the result of the analysis at the level of the pre-analytical
stage, the analytical stage, and the post-analytical stage.

Indeed, such simple gestures as bringing the reagent used to room temperature before
implementing the "sample-reagent” reaction and handling the micropipette may involve a set of
interfering and influencing factors that can induce the modification of results of the biochemical medical
analysis.

The objectives of the present study are to list all the factors of interference and influence, realize
a statistical study of the factors listed, and help the biochemist become aware of interfering and
influencing factors in order to avoid them.

All the factors listed through the study conducted were exposed through a practical guide entitled
"Critical points of interference and probable influence on the validity of the results of a biochemical
analysis" [1], which we present in this follows the overall statistical study obtained.

MATERIAL AND METHOD
Means of Study

Through this study, we exposed all the factors that we have listed through the Ichikawa diagram,
which allowed us to organize the factors revealed in the form of a multitude of axes, each consisting of
several levels presenting certain correlations.

The Ishikawa diagram is a method of brainstorming that is used to find and represent the different
causes of a problem. The Ishikawa diagram is particularly well suited to the risk management. We have
adapted it to our study, in order to identify the problems encountered during a biochemical analysis.
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The statistical study carried out relates to the pre-analytical, analytical and post-analytical stages
of a biochemical analysis. The rates obtained represent the influence of an isolated factor or a common
set of factors in relation to all the factors determined.

RIF (%) = 100 / TNF

IRF = Rate of Influencing factor(S)
TNF= Total number of factors determined for a stage or all stages of a biochemical médical analysis.

Through this study we evaluated:

*  Rate of interference and influence critical points relative to each stage

**  Manipulator interference and influence critical point rate relative to each level.

*** Total rate of critical points of interference and influence relating to the manipulator compared to
all the factors listed at the level of all the stages of the analysis.

Stages Investigated

We have investigated the three stages that constitute a biochemical medical analysis, which are:
[1.2]
a] -pre-analytical stage
is a stage which concerns all the facts and acts which:
- precede the collection of the sample,
- during sampling
- and the processing of the sample in order to prepare a sample ready for the biochemical analysis
to be carried out.
b] - analytical stage
The analytical stage concerns all the acts relating to the implementation of the analysis from a
sample ready to be analyzed until the expected result is obtained.
c] - post-analytical stage
Concerns all the acts relating to the processing of the result obtained from the analysis carried
out: case of an anomaly or inconsistent results, badreading or bad interpretation of the results obtained.

RESULT AND DISCUSSION
Listed Interfering and Influencing Factors

In this part of the study, we present all listed factors, or critical points, of interference and
influence on the validity of the results of a biochemical medical analysis, through the pre-analytical
stage, analytical stage and post-analytical stage.

Pre-Analytical Stage [1-12]

We have listed a number of 92 factors relating to the patient, including sampling, we have also
listed the factors frequently encountered during a biochemical medical analysis.

a] - Patient Factors

b] - Sample Collection Factors

c] - Frequent factors
a] - Patient Factors

At this level, we have listed a fairly large number of factors that may be the cause of the probable
modification of the results expected from the biochemical analysis.

Table 1 presents the results of the investigationof interfering and influencing factors relating to
the patient.

A large number of factors relating to the patient have been listed, with a value of 54 factors,
among which are age, physiological state, sex, weight and others, factors listed in this stage are mainly
represented by factors related to the physiological state of the patient concerned.

b] - Sample Collection Factors
Table 2 presents the results of the investigation of interfering and influencing factors relating to
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Sample Collection Factors.

Table 1. Probable interfering and influencing factors relating to the patient [1-12]

Interfering and influencing factors relating to the patient

Age

New born

Teenager

Adult

Old

Sex

Female

Male

Weight

Obesity

Physiological State

Fasting

Mandatory
Preference
Prolonged
Not necessary

Pregnancy

Menstrual cycle

Menopause

Nychthemeral cycle

Circadian rhythm

Seasons

Summer
Winter

Heat

Prolonged exposure to heat
Fever

Underlying disease

Infectious episode
Diabetes

Dialysis

Severe hepatic impairment

Specific diet

Malnutrition.

High protein

Rich in carbohydrates
High in saturated fat
High calorie
Vegetarian diets
Anorexia nervosa
Fruit and liguorice

Rich in iron
Bad consumption Alcohol

Caffeine

Tobacco
Chronic Cocaine

Others

Physical exercise / cycling

Stress / Black skin color

Deficiency / Acidity of the sample

Ejaculation / Altitude.

Table 2. Probable interfering and influencing factors relating to sampling [3-9]

Probable interfering and influencing factors relating to sampling

Terms
of Sampling

Moment

Inadequate

Position

Standing during collection

Prolonged standing position before sampling

Bedridden




J. Fac. Pharm. Ankara, 48(4): 1293-1302, 2024 Berbaoui et al. 1297

Table 2 (continue). Probable interfering and influencing factors relating to sampling [3-9]

Probable interfering and influencing factors relating to sampling
Vials Cleanliness
Quantity
Tubing Without Anticoagulant / clean
Matérials With Anticoagulant Nature
Used Quantity
Additive Nature
Quantity
Laidof Extended
gorrate Prohibited
Syringe Diameter
Transposition Remove the needle
Transpose slowly
Catheter Nature
Diameter
Distribution Order of tubes used
Quantity distributed
Processing of the sample Moderate stir (manual turning 6 to 8 times)
Preservation Séparationserum / plasma
Temperature
Duration
Transportation Jerks
Correct tube position

We have listed a number of 31 factors relating to sampling at the level of:
- terms of sampling,
- materials used,
- and processing of the sample.
c]- Frequent factors [13]
We have listed a number of 4 frequent factors represented by:
» haemolizedserum:increase/ decrease
+ lipimicserum:increase/ decrease
+ icteric serum:increase
+ drugs: normal dose / high dose

Analytical Stage [1,2,5,14-17]

Regarding the analytical stage, we have listed 44 factors relating to:
- a] Materials used
- b] Technical sheet
a]- Materials used
The materials used for the realization of the biochemical medical analysis can present many
critical points of inference and influence on the expected results, in particular if the latter is
inadequate, badly used, or not controlled.
Table 3 presents the results of the investigationof interfering and influencing factors relating to
the materials used.
The factors listed at this level were 17 factors equivalent to 11.11% relative to all the factors that
we listed for the three stages of a biochemical analysis.
The manipulator must relate to the equipment used, because the latter is involved in several factors
at this level of analysis.
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Table 3. Probable interfering and influencing factors relating to the materials used

Probable interfering and influencing factors relating to the materials used
*Starting up

Maintenance
*Programming

Measuring devices Specific reagent
*Accessories and consumables
Specific fuel

) ] Agarose gel

Materials and equipment used Pipette and micropipette | Calibration

Tip *Position
Change*
Handling * 1st Stop
*2nd Stop

Quality
*State
Tank Thickness
*Wear
*Insertion

* Probable influence of the manipulator

b]- Technical sheet

The technical sheet presents all the information necessary to carry out the biochemical medical
analysis, the latter may present a large number of critical points of interference and influence on the
expected results.

Table 4 presents the results of the investigationof interfering and influencing factors relating to
the technical sheet.

Table 4. Probable interfering and influencing factors relating to the data sheet

Probable interfering and influencing factors relating to the data sheet

Method adopted Understanding and applying guidelines
Chronological order
Reagent used Quantity
Bring the reagents to room temperature 25°C
Contamination
Stability of stored reagent Duration
Temperature
Stability of reconstituted reagent Duration
Temperature
Stability of reagent-Sample reaction, Duration
Temperature
Incubation of reagent-Sample reaction, Duration
Temperature
Sample Nature
Quantity
Preservation of samples

Interfering / Influencing factors
Manipulator:
Behavioral habits

Compliance with all the directives of the pré analytical / Analytical and post analytical stages
Organization Labeling Labeling
Organization Labeling Arrangement of materials
Good gesture
Chemicals on fingers
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It is essential for the manipulator to be able to understand and apply the directives given in the
technical data sheet of the product used for the analysis because the latter is closely linked to all the
factors relating to the technical data sheet.

The technical data sheet provides all the information and directives relating to:

- the reagent used,
- the analyzed sample,
-and the method adopted for carrying out the analysis.

The factors relating to the reagent are the most numerous concerning the technical data sheet, the
latter presented a rate of 73.33% factors compared to the factors listed for the technical data sheet.

Post-Analytic Stage [18]

At this level, we have listed 12 factors from references and personal experiences:
- during the measurement and after measurement.

The Table 5 presents the results of the investigationof interfering and influencing factors relating
to the post-analytic stage.

Table 5. Probable interfering and influencing factors relating to the post- analytical stage

Probable interfering and influencing factors relating to the post- analytical stage
Calibration

Errors occurred during measurement Zero adjustment

Wave length

Programming

Accuracy

Maintenance

Aberrant calculation formulas.
Results interpretation

Errors occurred after measurement Presentation of the results
Calculations made

Confusion between patient A and B
Reference limit values

We noted that the rate, of critical points of interference and probable influence, at the level of the
post-analytical stage, was relatively low compared to the rates highlighted at the level of the pre-
analytical and analytical stage and factors listed at this stage of the biochemical analysis are split into
factors relating to the measuring device used for the analysis and factors relating to the manipulator.

Results of the Statistical Approach Relating to the Critical Points Which Can Influence the Results
of a Biochemical Analysis Manipulator

Regarding to results obtained and Statistical approach realized relating to the critical points that
can influence the results of a biochemical analysis a great attention must be paid to the manipulator
whose interference and influence factors presented a rate of 40.52% compared to all the factors listed
through the present study.

Results of the Statistical Approach of Terfering and Influing Factors Relating to the Manipulator

The rates of interference and influence factors relating to the manipulator are listed in Table 6.
The manipulator is responsible for:
- 77.41% of the factors relating to the —sampling in the pre-analytical stage.
- 58.82% of the factors listed for the material used and 100% of the factors relating to the application of
the directives of the technical sheet in the analytical stage.
- 66.66% of the factors that may occur during the measurement and 80% of those that may occur after
the measurement in the post- analytical stage.
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Therefore, it is imperative for the technician to learn the good practices required for carrying out
a biochemical analysis leading to valid results.

Table 6. Interference and influence factors relating to the manipulator [1]

Stages % * Manipulator interference level | %** Total%***
Pre-analytical stage | 60.13 Sampling 77.41
Analytical stage 28.75 Materials used 58.82 40.52
Data sheet. 100
Others 100
Post-analytical stage | 07.84 During measurement 66.66
After measurement 80

* Rate of interference and influence critical points relative to each stage

** Manipulator interference and influence critical point rate relative to each level

*** Total rate of critical points of interference and influence relating to the manipulator compared to all the factors listed
at the level of all the stages of the analysis

Results of the Statistical Approach Relating to All Critical Points Which Can Influence the Results
of a Biochemical Analysis

The statistical study realized allowed us to evaluate the rates of factors listed using the Ishikawa
diagram adopted for the realization of our study, which aims to draw the attention of the manipulator to
the most relevant factors that can affect the results expected from a biochemical medical analysis.

The factors listed through our investigation and their rates are recorded in Table 7.

Table 7. Results of the statistical approach relating to the critical points which can influence the results
of a biochemical analysis [1]

Stages of biochimical analysis Critical points of interference/influence Rate
. Patient 35.29%
Pre-analytlcﬁez)l ig%%e 92 Factors Sampling 20.26%
' Common interference factors 04.57%
. Materials used 11.11%
Analytlcalzzt?gg ; 4 Factors Technical sheet 09.80%
' Manipulator B.H* 03.26%
Post-analytical stage 12 Factors During measurement 04.57%
07.84%% After measurment 03.26%

- The pre-analytical stage revealed a number of 92 points equivalent to a rate of 60.13% presented the
highest rate for all the stages investigated.
- Patient-related factors presented the highest rate with a rate of 35.29%,

We have listed at the level of the analytical stage a number of 44 factors equivalent to a rate of
28.75%
- The highest rate was represented by the materials used.
- The post-analytical stage revealed a relatively low number of 12 factors with a value of 07.84%.

Conclusion

Through the Ichikawa diagram of HACCP, we listed all the factors of influence and probable
interference on the results of a biochemical medical analysis.

It is very important to bear in mind that some results obtained by the various biochemical analysis
methods may be erroneous and don’t represent reality. For this, the biochemist is asked to identify the
critical points responsible for the aberration of the results obtained and it is imperative that he be aware
of all the factors that can induce the modification of the results obtained.
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This fact constituted the main objective of the present study, through which we have attempted to
list all the critical points from personal experiences and bibliographic datathat must be imperatively
known by the manipulator of a biochemical medical analysis, who, alone, presented a rate of factors
with a value of 40.52%.

We have the prospect of carrying out other studies and translating them into practice guides for
students and technicians.

The educational purpose of these guides is to provide the student with a data base grouping the
directives of gestures to follow or to avoid in order to carry out the practice of their specialty under the
required conditions.
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