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ABSTRACT The aim of this study was to evaluate the compatibility of platelet histogram results with IP Message on the 

hematology analyzer Sysmex XN-1000 for the platelet morphology of peripheral blood smears of thrombocytopenia patients. 

This was a quantitative descriptive study of 54 samples taken using the saturation sampling technique at Grati Pasuruan Hospital 

from April 1–30 2023. The results showed that the histograms that often appeared were abnormal heights on the PU Flag and 

the IP Messages that often appeared were “PLT Clumps?”, “PLT Abn Distribution”, and “Thrombocytopenia”, with a 

compatibility level of platelet morphology on peripheral blood smear examination reaching 90.7%. The study concluded that 

there was a high compatibility between the platelet histogram results accompanied by the IP Message and the platelet 

morphology of the peripheral blood smear of thrombocytopenia patients, which could improve the accuracy and efficiency of 

platelet count examination. 

 

INDEX TERMS IP message; peripheral blood smear; platelet histogram; thrombocytopenia

I. INTRODUCTION 
Laboratory examination is a multiphase process, starting 

from patient preparation, specimen collection, examination, 

and reporting test results. Examinations that can be 

performed in the laboratory include hematology, clinical 

chemistry, microbiology, parasitology, immunology, 

anatomical pathology, and other fields related to individual 

health interests [1]. One of the examinations that is often 

carried out is a hematological examination, one of which is 

a platelet count. Platelet count examination is one of the 

examinations that is often carried out because it has a role in 

diagnosis enforcement efforts [2]. One of the purposes of a 

platelet count examination is to identify platelet disorders 

such as thrombocytopenia. Thrombocytopenia is a condition 

where the platelet count is below the normal value [3]. There 

are several ways to check platelet counts, namely manual and 

automatic methods, and with the increasing demand for 

platelet count checks, the manual method is deemed less able 

to meet these needs [2]. 

Along with the times and technology, hematology 

examinations, including platelet counts, have now 

progressed from the use of manual methods to automated 

methods and tools called Hematology analyzers. A 

hematology analyzer is an automatic tool for complete blood 

count (CBC) that has high speed and accuracy and has more 

parameters that can be examined, such as leukocyte type 

count, erythrocyte index, and platelet index [4], [5]. The use 

of automated tools will have a direct impact on the accuracy 

of the results and the efficiency of the examination time [6]. 

The sophistication of hematology analyzers can also produce 

histograms of Complete Blood Count results [7], [8]. A 

histogram is a graphical representation of the results of 

automated hematology analysis, where cell size will be 

plotted on the X-axis and the number of cells will be plotted 

along the Y-axis so that the morphology and the number of 

normal cells and abnormal cells will be known. 

Unfortunately, for several reasons, blood cell histograms are 

still not popular and are often ignored [9]–[11]. 

Some advanced hematology analyzers are able to show 

what types of abnormal cells are detected in the blood cell 

examination, but it is still not as good as the manual method 

because, considering the principle of the hematology 

analyzer, it is to detect signal messages proportional to the 

size of the cell [12]. Where this cell size is automatically set 

on the device according to the type of cell, for example, for 

platelet size, the range is 2-6 fL and 12-30 fL, so that when 
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giant platelets are found, they can be detected as 

erythrocytes, which will affect the examination results 

marked by the appearance of a signal flag or Interpretive 

Program Message on the examination results [7]. Therefore, 

platelet examination with peripheral blood smear is needed 

to confirm the platelet histogram issued by the device. 

Platelet count examination with peripheral blood smear has 

advantages, including an easy to do, cheaper price, and can 

determine the size and morphology of platelets [13].  

Confirmation using peripheral blood smears is done to 

find out whether the results issued by the tool are correct or 

because they are influenced by several factors. Carol stated 

that most analyzers will detect the presence of platelet 

clumps and produce a sign, but the sensitivity and specificity 

of the sign vary between instruments, failure to produce a 

sign will result in a low number of platelets reported [14]. 

The above statement is also supported by Jiankai, who states 

that the presence of platelet clumps can cause 

pseudothrombocytopenia [15]. Previous researchers have 

conducted research to compare the results of a CBC 

examination accompanied by a histogram with a peripheral 

blood smear examination. Ghupta showed that there was 

agreement on platelet upper (platelet count limit with the 

largest size) and disagreement on platelet lower (platelet 

count limit with the smallest size) [16]. 

Based on this description, the researcher wants to know 

and analyze how compatible the platelet histogram results 

with the IP message on the hematology analyzer Sysmex 

XN-1000 are with the platelet morphology of peripheral 

blood smears of thrombocytopenia patients. This study can 

help laboratory staff regarding the reading and utilization of 

histograms accompanied by IP messages. 

II. METHOD 
This type of study is a quantitative descriptive study, which 

is to determine the suitability of platelet histogram results 

with IP Message on hematology analyzer tools for peripheral 

blood smear platelet morphology of thrombocytopenia 

patients. The population in this study were hospitalized 

patients with thrombocytopenia with samples in the form of 

EDTA blood. This study is a clinical study with a non-

random sampling method based on the consideration that the 

number of thrombocytopenia patients is unknown, so with 

this consideration, the sampling technique that is very 

supportive to use is saturation sampling. Saturation sampling 

is a sampling method by including all members of the 

population as research samples based on the research time, 

namely for one month starting from April 2023.  

This study was conducted at Grati Hospital, 

Pasuruan Regency during April 1-30, 2023. The instrument 

used in this study was the Sysmex XN-1000 tool. This tool 

uses the principle of hydrodynamic focusing (HD Detection) 

to calculate platelet parameters, this method improves the 

accuracy and reproducibility of blood cell counts and 

prevents the generation of abnormal cell signals because 

blood cells pass through the center of the aperture in one 

direction. The EDTA blood examination was carried out 

using the Sysmex XN-1000 tool and they identified the 

Complete Blood Counts results. If an abnormal histogram 

curve was found accompanied by an IP Message, it was 

necessary to conduct a confirmation examination using 

peripheral blood smears. The smear is made by dripping 

blood on the tip of the glass object, then placing the cover 

glass on top at a 45-degree angle and pulling it to form a 

tongue and then drying the smear. After the smear dries, it is 

stained using Wright, and then the peripheral blood smear is 

read using a microscope at the tail or thin part to observe cell 

morphology.  

This study uses primary data obtained from the results of the 

CBC examination and evaluation using peripheral blood 

smears. Data from the CBC examination results will be 

recorded and adjusted to the data found in the peripheral 

blood smear examination. The data obtained is presented in 

the form of a distribution table with grouping using scores or 

codes, namely code 1 (compability) and code 2 

(incompability). The indicators used in coding in this study 

are: 

- There is a compatibility between the platelet histogram 

of the abnormal curve and the appearance of the IP 

message. 

- There is a compatibility between the histogram of 

abnormal curve platelets and platelet morphology on 

the peripheral blood smear. 

- There is a compatibility between the histogram of 

abnormal curve platelets and fragments and/or 

microerythrocytes on the peripheral blood smear. 

- There is compatibility between the IP message and 

platelet morphology on peripheral blood smears. 

Giving a code aims to facilitate analysis using the percentage 

formula to determine how much conformity there is between 

the results of the tool and the results of confirmation using 

peripheral blood smears. The formula used is as follows: 

 

Percentage (compatibility) = 
total score obtained

score maximum
   x 100%  (1) 

III. RESULT 
From the results of the CBC examination conducted within 

1 month from April 1 to April 30, 2023 using the Sysmex 

XN-1000 tool at RSUD Grati, Pasuruan Regency, 54 

samples were obtained which showed platelet histograms 

accompanied by IP Message. 

 
TABLE 1 

Histogram of platelets with IP message 

Histogram of Platelets with IP Message Total 

PLT UD Error PLT Clumps? 31 

PLT Abn Distribution 21 

Thrombocytopenia 9 

Normal PLT Clumps? 5 

Thrombocytopenia 3 
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TABLE 1 shows the results of platelet histograms 

accompanied by the appearance of IP Messages on CBC 

examinations, from 54 samples it is known that there are 41 

samples with single IP Messages and 13 samples with 

combined IP Messages so that over all there are 69 IP 

Messages that appear. Samples that showed histograms 

accompanied by IP Message were then subjected to 

confirmation examination using peripheral blood smears. 

This examination aims to confirm the results issued by the 

tool and whether it really matches the patient's condition. 

 
TABLE 2 

Peripheral Blood Smear Result 

Peripheral Blood Smear Result Found in Total Sample 

Normal platelets 54 

Large platelets 24 

Giant platelets 40 

Platelet clump 14 

Normal erythrocytes 54 

Fragment erythrocytes 39 

Microerythrocytes 43 

TABLE 2 shows the results of evaluation using peripheral 

blood smear examination, it is known that the cells found are 

normal platelet cells, large platelets, giant platelets, platelet 

clumps, normal erythrocytes, fragments, and aja 

microerythrocytes. Furthermore, to determine the percentage 

distribution of suitability, you can use the percentage 

formula. Where the percentage of conformity will compare 

the results of platelet histograms accompanied by IP 

Message with the results of platelet morphology reading on 

peripheral blood smears. Frequency distribution is a list that 

contains an arrangement of data grouped according to certain 

categories. The data that has been obtained is then 

categorized with a code in the form of numbers. The coding 

for the percentage level of conformity in this study is: 

a. Code 1 for "compatibility" level of conformity 

b. Code 0 for the level of suitability " incompatibility " 

TABLE 3 
Sample suitability table 

Description Total 

Compatibility 49 

Incompatibility 5 

 

Based on table 3, it is known that the total number of scores 

obtained is 49 and the maximum score is 54 (number of 

samples), then the calculation results are as follows: 

 

Percentage (compatibility) = 
total score obtained

score maximum
   x 100% 

   = 
45

54
 x 100% 

   = 90,7 % 

 

Percentage (incompatibility) = 
total score obtained

score maximum
   x 100% 

   = 
5

54
 x 100% 

   = 9,3 % 

Based on the results of the percentage calculation, it is 

known that for the results of the tool in the form of a platelet 

histogram accompanied by an IP Message after being 

confirmed with a peripheral blood smear examination, there 

is a conformity of 90.7% (n = 49) and there is a discrepancy 

of 9.3% (n = 5) so that it can be stated that the results of the 

platelet histogram accompanied by an IP Message have 

conformity with platelet morphology on peripheral blood 

smears. 

IV. DISCUSSION 
This study was conducted to determine the compatibility of 

platelet histogram results with IP Message on the 

hematology analyzer for the platelet morphology of 

peripheral blood smears with thrombocytopenia. Blood 

samples that show CBC results with platelet levels below the 

normal value range (thrombocytopenia) will be confirmed 

using peripheral blood smears with the Wright staining 

method, and further smears will be observed under a 

microscope to observe platelet morphology. 

A histogram is a graphical representation of the results of 

automated analysis on a hematology analyzer where cell size 

is plotted on the X-axis and cell count is plotted on the Y-

axis [9], [11]. Histograms show the frequency of cells by 

size, so that cell subpopulations are clearly visible [17]. The 

platelet histogram results in this study are accompanied by 

an IP Message, which is a notification of abnormalities in the 

sample or the possibility that the sample is not normal, such 

as the discovery of giant platelets, large platelets, and platelet 

clumps. IP Message has the advantage of being able to know 

the type of abnormal cells detected in blood samples before 

confirmatory examination with blood smears [16]. Platelet 

count results that show an IP Message need to be confirmed 

using a peripheral blood smear [18], [19].  

Confirmation checks using peripheral blood smears need 

to be done, given that the measurement principle of the 

hematology analyzer is to detect signal messages 

proportional to cell size [20]. Where this cell size is 

automatically set on the device according to the cell type, for 

platelet size is 2 fL-30 fL with the lower discriminator 

division set in the range of 2fL-6 fL and the upper 

discriminator in the range of 12 fL-30 fL [7]. Abnormal cell 

size will affect the examination results, such as false low 

platelets which can be caused by giant platelets and platelet 

clumps, and false high platelets caused by erythrocyte or 

microerythrocyte fragmentation [15], [21]–[23]. Peripheral 

blood smear examination aims to see whether there are really 

abnormal cells in the patient's blood or caused by other 

factors. Other factors that can affect platelet examination 

results are pre-analytical stages such as the comparison of 

blood samples with inappropriate anticoagulants or improper 

sampling methods [24]. 

Based on the results of the CBC examination using the 

Sysmex XN-1000 Hematology Analyzer, a total of 54 

samples were obtained showing patient platelet levels of less 
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than 150,000 μL.  The mean platelet level of the samples was 

90,000 μL, with a range of 28,000 to 139,000 μL. This is in 

accordance that patients with thrombocytopenia have 

platelet levels below the normal value range [3].  

Based on TABLE 1, it is known that there are 2 types of 

histograms that appear, namely the histogram PU Flag or the 

histogram that does not end at the base line of as many as 49 

samples, and a normal histogram of 5 samples. In this study, 

41 samples showed a single IP Message and 13 samples 

showed a combination of IP Message with the information 

that the IP Message "PLT Clumps?" was 36 samples, "PLT 

Abn Distribution" was 21 samples, and "Thrombocytopenia" 

was 11 samples, so the total IP Message that appeared in this 

study was 69 IP Messages. 

Histograms with abnormal heights in the PU Flag were 

found in 49 samples and the results of the peripheral blood 

smear examination, they found giant platelets, large 

platelets, platelet clumps, microerythrocytes, and fragments. 

This is in accordance with the Sysmex guidebook that curves 

that do not end at the base line are generally caused by giant 

platelets, platelet clumps, or microerythrocytes and 

erythrocyte fragments [19]. The difference between giant 

platelets and large platelets is based on their size. Giant 

platelets have a size of 8-20 fL while large platelets are 4-7 

fL [25]. The appearance of this histogram is accompanied by 

IP Messages "PLT Clumps?", "PLT Abn Distribution", and 

"Thrombocytopenia". For the IP Message "PLT Clumps?", 

31 samples were found, of which 10 samples showed 

concordance with the results of examination using peripheral 

blood smears, 16 samples showed false positive results, 

while the other 5 samples showed discordance. In the normal 

histogram, the IP Message "PLT Clumps?" was also found 

in 5 samples, where 2 samples showed conformity with the 

results of the examination using peripheral blood smears and 

3 other samples showed false positive results. 

IP Message "PLT Clumps?" is an IP Message that has a 

high risk of giving false-positive results. This can be caused 

by the presence of other blood cell abnormalities that can 

cause increased signals on the same channel, such as giant 

platelets, erythrocyte fragmentation, and leukocyte clumps 

[26], [27]. Based on its type, the IP Message "PLT Clumps?" 

is included in the suspect message category along with the IP 

Message Giant Platelets, which is a message that appears if 

there is a possibility that the sample has abnormal cells [7]. 

The presence of IP Message Giant Platelets will make it 

easier for the tool to distinguish giant platelets and platelet 

clumps so that it will reduce the frequency of false IP 

Message "PLT Clumps?" appearing, but unfortunately, the 

availability of this Giant Platelet flag depends on system 

settings, and this flag is still rarely activated [19]. 

In the peripheral blood smear examination results for 

samples accompanied by IP Message PLT Abn Distribution, 

21 samples were found and declared entirely in accordance 

with the peripheral blood smear examination results, because 

large platelets, giant platelets, microerythrocytes, and 

erythrocyte fragments were found. This is in accordance with 

the Sysmex guidebook regarding flagging interpretation, 

which states that the PLT Abn Distribution IP Message can 

be triggered when certain parameters (PDW, P-LCR, MPV, 

PU discriminator, LR discriminator) cannot be evaluated or 

exceed the specified threshold [19]. The appearance of the IP 

Message "PLT Abn Distribution" is often associated with a 

decrease in platelet levels in blood samples [28]. 

Histograms PU Flag accompanied by IP Message 

Thrombocytopenia were found in 9 samples and were 

declared to be in accordance with the results of the 

examination using peripheral blood smears. IP Message 

Thrombocytopenia also appeared on normal histograms with 

low peaks in 3 samples and showed concordance with the 

examination using peripheral blood smears. Samples that 

showed IP Message Thrombocytopenia were also 

accompanied by platelet levels below the normal range, 

which in this study had levels below 150,000 μL. In the 

examination using peripheral blood smears, it was found that 

the patient's platelet levels were lower than the results of the 

tool, this could occur because there were microerythrocytes 

and erythrocyte fragments that could be read as platelets by 

the tool [29]–[32]. 

The results showed that there was a high compatibility of 

90.7% between the platelet histogram results with IP 

Message and the platelet morphology of the peripheral blood 

smear of thrombocytopenia patients.This is in line with 

previous research conducted by Ghupta et al. in 2017, which 

states that there is 100% (n = 7) conformity with the platelet 

upper flag histogram. 

This study has limitations in the tool used, namely 

Sysmex XN-1000 at RSUD Grati Pasuruan, which is not 

equipped with the Giant Platelet flag so that it allows the 

appearance of a false "PLT Clumps?" IP Message. This study 

found 24 samples, of which 19 were giant platelets and/or 

erythrocyte fragments that could affect the appearance of the 

IP Message "PLT Clumps?" while the other 2 samples were 

not giant platelets or erythrocyte fragments. 

V. CONCLUSION 
Based on this study, it can be concluded that there was a high 

compatibility of 90.7% between the platelet histogram 

results accompanied by the IP Message and the platelet 

morphology of the peripheral blood smear of 

thrombocytopenia patients, which could improve the 

accuracy and efficiency of platelet count examination. In the 

future, this research is expected to be a reference for further 

researchers on the compatibility of platelet histograms with 

IP messages for platelet morphology on blood smears. For 

further researchers, it is recommended to use a tool that has 

been equipped with "IP Message Giant Platelets". 

REFERENCE 
[1] M. T. Siregar, W. S. Wulan, D. Setiyawan, and A. Nuryati, “Kendali 

Mutu,” 2018. 

[2] Chairani and N. Yani, “Validasi Hasil Pemeriksaan Jumlah 

Trombosit Secara Autoanalyzer Dan Manual Menggunakan 

Amonium Oksalat 1%,” Prosiding Seminar Kesehatan Perintis E, 

vol. 1, no. 1, pp. 2622–2256, 2018. 

http://ijahst.org/index.php/ijahst/index


International Journal of Advanced Health Science and Technology 
Multidisciplinary : Rapid Review : Open Access Journal                                                               e-ISSN:2808-6422; p-ISSN:2829-3037 

 

Vol. 3 No.6, December 2023, pp:335-340                                                                                                          

 Homepage: ijahst.org                                        339 

[3] R. A. Rosyidah, N. Anjani, M. H. Windadari, and A. 

Mardiyaningsih, “Perbedaan Jumlah Trombosit Pasca Transfusi 

Thrombocyte Concentrate Dan Thrombocyte Apheresis Pada Pasien 

Trombositopenia,” Jurnal Kesehatan “Love That Renewed,” vol. 

Vol.11 No.1, pp. 169–182, 2023, doi: 

https://doi.org/10.55912/jks.v11i1.147. 

[4] R. Green and S. Wachsmann-Hogiu, “Development, History, and 

Future of Automated Cell Counters,” Clinics in Laboratory 

Medicine, vol. 35, no. 1. W.B. Saunders, pp. 1–10, Mar. 01, 2015. 

doi: 10.1016/j.cll.2014.11.003. 

[5] N. Patro, A. Buch, M. Naik, S. Vimal, and S. Chandanwale, 

“Assessment and Reliability of Suspect Flags in Automated 

Hematology Analyzers for Diagnosing White Blood Cell and 

Platelet Disorders,” Medical Journal of Dr. D.Y. Patil Vidyapeeth, 

pp. 667–671, 2020, doi: 10.4103/mjdrdypu.mjdrdypu_46_20. 

[6] A. Ortiz and J. Demarco, “Performance Comparison of Sysmex 

Hematology Analyzers XN-550 and XN-10,” vol. 30, no. 1, 2020. 

[7] Sysmex Corporation, “Automated Hematology Analyzer XN Series 

(XN-1000) Instructions for Use,” 2021. 

[8] M. Sassi, W. Dibej, B. Abdi, F. Abderrazak, M. Hassine, and H. 

Babba, “Performances Diagnostiques Des Anomalies Graphiques 

Dans La Détection Des Macroplaquettes Et Des Agrégats 

Plaquettaires,” Pathologie Biologie, vol. 63, no. 6, pp. 248–251, Dec. 

2015, doi: 10.1016/j.patbio.2015.09.003. 

[9] R. Bhadran, S. S. Mathew, A. J, and B. Jayalekshmi, “A Study on 

RBC Histogram In Different Morphological Types of Anemia In 

Comparison With Peripheral Blood Smears in A Tertiary Care 

Centre In Rural South india,” International Journal of Applied 

Research, vol. 6, no. 10, pp. 425–430, 2020. 

[10] Nikhil, S. Das, and R. Kalyani, “Comparative Assessment of WBC 

Scattergram, Histogram and Platelet Indices in COVID-19 and Non 

COVID-19 Patients: A Cross-sectional Study,” JOURNAL OF 

CLINICAL AND DIAGNOSTIC RESEARCH, 2022, doi: 

10.7860/jcdr/2022/56018.16794. 

[11] E. T. A. Thomas, B. S, and A. Majeed, “Clinical Utility of Blood 

Cell Histogram Interpretation,” Journal of Clinical Diagnostic 

Research, vol. 11, no. 9, Sep. 2017, Accessed: Nov. 28, 2022. 

[Online]. Available: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5713789/ 

[12] K. Hummel, M. Sachse, J. J. M. L. Hoffmann, and L. P. J. M. van 

Dun, “Comparative Evaluation of Platelet Counts in Two 

Hematology Analyzers and Potential Effects on Prophylactic Platelet 

Transfusion Decisions,” Transfusion (Paris), vol. 58, no. 10, pp. 

2301–2308, Oct. 2018, doi: 10.1111/trf.14886. 

[13] U. Ani and M. S. Aulya, “Perbedaan Jumlah Trombosit Metode 

Automatic Dan Metode Tak Langsung,” AGUSTUS, no. 1, 2016. 

[14] C. Briggs and S. J. Machin, Automated Platelet Analysis, 1st ed. 

London: Blackwell Publishing Ltd, 2012. 

[15] J. Deng et al., “Mindray SF-Cube Technology: An Effective Way for 

Correcting Platelet Count in Individuals with EDTA Dependent 

Pseudo Thrombocytopenia,” Clinica Chimica Acta, vol. 502, pp. 99–

101, Mar. 2020, doi: 10.1016/j.cca.2019.12.012. 

[16] A. Gupta, P. Gupta, and B. V M, “Interpretation of Histograms and 

Its Correlation with Peripheral Smear Findings,” J Evol Med Dent 

Sci, vol. 6, no. 60, pp. 4417–4420, Jul. 2017, doi: 

10.14260/jemds/2017/955. 

[17] B. H. Davis and P. W. Barnes, Automated Cell Analysis: Principle 

in: Laboratory Hematology Practice, 1st ed. UK: Blackwell 

Publishing Ltd, 2012. Accessed: May 22, 2023. [Online]. Available: 

https://doi.org/10.1002/9781444398595.ch3 

[18] J. Y. Seo, S. T. Lee, and S. H. Kim, “Performance Evaluation of The 

New Hematology Analyzer Sysmex XN-series,” Int J Lab Hematol, 

vol. 37, no. 2, pp. 155–164, Apr. 2015, doi: 10.1111/ijlh.12254. 

[19] Sysmex, “XN-Serie Flagging-Guide (DE),” Deutschland, Feb. 2019. 

[Online]. Available: www.sysmex.de 

[20] A. Martinez-Iribarren, X. Tejedor, À. S. Sanjaume, A. Leis, M. D. 

Botias, and C. Morales-Indiano, “The New UniCel DxH 900 Coulter 

Cellular Analysis System,” Int J Lab Hematol, vol. 43, no. 4, pp. 

623–631, 2021, doi: https://doi.org/10.1111/ijlh.13448. 

[21] Ó. Fuster, B. Andino, and B. Laiz, “Performance evaluation of low 

platelet count and platelet clumps detection on Mindray BC-6800 

hematology analyzer,” Clinical Chemistry and Laboratory 

Medicine, vol. 54, no. 2. Walter de Gruyter GmbH, pp. e49–e51, Feb. 

01, 2016. doi: 10.1515/cclm-2015-0409. 

[22] P. Xu et al., “The Flagging Features of the Sysmex XN-10 Analyser 

for Detecting Platelet Clumps and The Impacts of Platelet Clumps 

on Complete Blood Count Parameters,” Clinical Chemistry and 

Laboratory Medicine (CCLM), vol. 60, no. 5, pp. 748–755, 2022, 

doi: https://doi.org/10.1515/cclm-2021-1226. 

[23] M. Gioia et al., “Multicenter Evaluation of Analytical Performances 

of Platelet Counts and Platelet Parameters: Carryover, Precision, and 

Stability,” Int J Lab Hematol, vol. 42, no. 5, pp. 552–564, Oct. 2020, 

doi: 10.1111/ijlh.13204. 

[24] V. Baccini et al., “Platelet Counting: Ugly Traps and Good Advice. 

Proposals From the French-Speaking Cellular Hematology Group 

(GFHC),” Journal of Clinical Medicine, vol. 9, no. 3. MDPI, Mar. 

01, 2020. doi: 10.3390/jcm9030808. 
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