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segment of sample is equally proportioned with reagent, and mixing within each 

segment is improved by the microcirculation pattern of the flowing stream (Patton & 

Crouch, 1986) whereas in FIA, mixing of the sample with reagent can take longer. 

These differences are significant when dealing with samples that require mixing with 

reagents to analyse the resulting reaction (Patton & Crouch, 1986; Snyder, 1980), but 

have little impact on haematological analysis. 

 

Automated haematology machines that can analyse finger prick capillary 

blood exist, and with ease of sample extraction (compared to venous blood sample 

extraction) have the potential to facilitate patient management. In a 2012 study 

(Ponampalam, Fook-Chong, & Tan, 2012), 314 emergency department patients’ 

capillary and venous blood samples were analysed and compared. The authors found 

strong correlations between the white blood cells, haemoglobin and platelet counts, as 

measured by the automated venous blood analysis and the capillary blood machine 

analysis (Osei-Bimpong, Jury, McLean, & Lewis, 2009). 

 

Other capillary testing techniques have been developed as viable alternatives 

to venous analysis. For example, the Demecal set (Demecal Europe, Haarlem, The 

Netherlands) that allows medically untrained people to take a finger prick sample and 

send it off to be analysed (Gootjes, Tel, Bergkamp, & Gorgels, 2009) or the HemoCue 

white blood cell analyser that has shown “good precision for replicate measurements 

on blood samples over a range of white blood cell counts” (Osei-Bimpong et al., 

2009). 

2.4 Capillary and Venous Blood Compared 

Determining blood cell counts from venous blood samples is acknowledged as 

the gold standard in pathology and considered the most accurate representation of 

blood constituents (Yang et al., 2001). Capillary blood collections have developed as 

an alternative to venepuncture notably in paediatrics and in field medicine since it 

requires only a small amount of blood for analysis (Schalk, Scheinpflug, & Mohren, 

2009). Only a small number of laboratories have undertaken analysis of capillary 

blood. Differences between capillary and venous blood samples are likely to exist, but 

the extent of the differences and the impact on clinical application is questionable.  
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There is conflicting information in the literature as to differences in blood cell 

constituents between venous and capillary blood samples. Numerous studies have 

shown that the total leukocyte counts are higher in capillary blood than venous 

samples (L. N. Daae, Halvorsen, Mathisen, & Mironska, 1988; Jouault et al., 1990; 

Schalk, Heim, Koenigsmann, & Jentsch Ullrich, 2007; Schalk, Scheinpflug, & 

Mohren, 2008; Yang et al., 2001). Studies of full blood counts in healthy adults using 

automated haematological analysers have found mean leukocyte counts are 7.8% (L. 

N. Daae et al., 1988) and 8.34% (Yang et al., 2001) higher in finger prick blood than 

venous samples. Variations were the greatest among the large leukocyte population 

(principally neutrophils) and lowest among small leukocytes (principally 

lymphocytes) (C. A. MacLennan et al., 2007).  

 

This variation was also observed in a number of studies investigating finger 

prick capillary blood sampling for monitoring of CD4 numbers in HIV patients 

(Cracknell, Hinchliffe, & Lilleyman, 1995; C. A. MacLennan et al., 2007). Despite 

the variances the authors concluded that finger prick blood analysis is effective and 

accurate, and less invasive than venous blood samples.  

 

In contrast, Dreyer et al. (Dreyer, Pillay, & Jacobs, 1994) analysed capillary 

and venous samples from 50 adults and found no difference in mean total white cell 

counts and the differential spread was concordant between the two samples. In two 

other studies (Schalk et al., 2008; H. B. Tsai et al., 2012), pairs of capillary and 

venous blood samples from haematologic and healthy patients were analysed using 

automated flow cytometry analysers. No statistically significant differences were seen 

in the white cell and absolute neutrophil counts in either of the groups.  

 

Another study comparing results of 310 patients’ finger prick capillary and 

venous blood samples found no significant differences between the mean levels of all 

complete blood count variables analysed, including white cell differential counts and 

haemoglobin (Rao, Moiles, & Snyder, 2011). 

 

Schalk et al. (2007) investigated 463 capillary and venous blood samples from 

haematologic and healthy patients. They investigated haemoglobin, haematocrit, 

white blood cells, platelets, red blood cells, mean corpuscular volume, mean 
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5 Discussion 

The major findings of the studies included significant correlations between: 

• FCB-DM fasting average platelet area and venous pathology platelet counts and 

CRP. 

• FCB-DM fasting fibrin number and fibrin area and venous pathology ESR. 

• FCB-DM fasting and postprandial diffuse fibrin and BMI. 

• FCB-DM fasting chylomicron remnant counts and venous blood pathology 

triglycerides and insulin.  

• FCB-DM fasting chylomicron remnant counts and HOMAB and HOMAIR 

calculations. 

• FCB-DM postprandial chylomicron remnant counts and HbA1c. 

• FCB-DM neutrophil, lymphocyte, monocyte and eosinophil populations and 

venous pathology counts, and  

• Significant difference between FCB-DM fasting and postprandial chylomicron 

counts.  

5.1 Metabolic Syndrome Study 

The aim of the study was to determine the validity of FCB-DM by examining 

the concurrent correlation between FCB-DM variables and venous blood pathology 

tests when screening for metabolic syndrome risk factors. The relationship between 

fasting FCB-DM variables of fibrin, platelets and chylomicron remnants, and fasting 

venous blood haematology measures were examined. In addition, the relationship 

between fasting and postprandial FCB-DM chylomicron remnants was examined. As 

stated earlier, a significant correlation assumes the relationship between variables is 

meaningful, but in reality may lack clinical relevance, thus a degree of discernment in 

interpretation is required (Salkind, 2012, p. 125). In relation to FCB-DM, a 

statistically significant relationship in these initial investigations of the technique 

indicates the potential for clinical validity. This does not necessarily equate to 

accuracy, but the correlations indicate a significant relationship that warrants further 

investigation.  
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5.1.1 Platelets. 

No significant correlations were observed between the Lismore FCB-DM 

fasting platelet number and area with venous blood pathology platelet counts, most 

probably caused by an insufficient statistical power from the small number in the 

Lismore cohort.  

 

Brisbane data demonstrated correlations between FCB-DM fasting and 

postprandial platelet area and fasting and postprandial platelet number, indicating 

platelet area presence in FCB-DM did not change from the fasting state to the two 

hour postprandial state.  

 

Correlations were seen between the Brisbane FCB-DM fasting platelet area 

measures and venous blood pathology platelet count measures. These correlations 

were not observed with the FCB-DM fasting platelet numbers, possibly because of the 

small area of blood sample analysed in this study. Venous blood pathology guidelines 

for normal platelet counts range from 150 to 450 x 109/L (Queensland Medical 

Laboratory, 2013) and in this study participant platelet number results ranged from 

2.2 to 9.8 platelets and area 186 to 358 x 109/L.  

 

Bath et al.(1996) state that the peripheral platelet count is not a useful measure 

for information about platelet-related haemostatic function, unless the count is very 

low, whereas automated haematological analysis of mean platelet volume (MPV) is 

considered a more accurate measure of platelet activation (Coban, Ozdogan, 

Yazicioglu, & Akcit, 2005) and metabolic and cardiovascular risk (Chu et al., 2010; 

Coban et al., 2005). The FCB-DM platelet average area may well be an indicator of 

MPV, and warrants further investigation with a larger data set, to examine possible 

clinical applications.  

 

Venous blood specimens are collected in EDTA tubes treated with 

anticoagulants. Research has shown that platelets swell on exposure to EDTA and 

MPV rises over time, most markedly in the first hour and a half thus timing of the 

testing is critical for accurate outcomes (Bath & Butterworth, 1996; Giles, 1981). No 

anticoagulants are used in the FCB-DM process, so distortions of molecular features 
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are minimised (Slayter, 1989) 

C-reactive protein correlated with both venous blood pathology platelet counts 

and fasting FCB-DM platelet area. CRP is an immunoglobulin that initiates the 

inflammatory response in reaction to increasing IL-6 secretion from macrophages and 

T-cells (Hoffbrand, 2006). CRP rapidly increases in the body, within hours, in 

response to a stimulus. Elevated CRP levels are commonly observed in patients with 

obesity and metabolic syndrome (K. G. M. M. Alberti et al., 2006; Haffner, 2006; 

Saltiel & Kahn, 2001; Siegel & Ermilov, 2011; Visser et al., 1999; Yudkin, 2003). 

Obesity and visceral adiposity have been shown to correlate with CRP levels in a 

number of studies (Lemieux et al., 2001; Mendall et al., 1997) echoed by the 

correlations observed in this study between BMI and both CRP and ESR. Elevated 

CRP levels have also been observed in patients with high triglycerides and low HDL, 

and fasting insulin levels (Hak et al., 1999; Mendall et al., 1997; Yudkin, Stehouwer, 

Emeis, & Coppack, 1999).  

 

Abdominal obesity is independently associated with an elevated risk for 

atherosclerosis and cardiovascular disease (Anfossi et al., 2009; Coban et al., 2005; 

Perez-Campos-Mayoral et al., 2014). Dyslipidaemia and endothelial dysfunction 

trigger platelet hyperactivity, further increasing the risk of thrombotic arterial and 

venous events (Hyson, Paglieroni, Wun, & Rutledge, 2002; Mertens & Gaal, 2002; 

Nieuwdorp, Stroes, Meijers, & Buller, 2005). For this reason, it is important to have 

effective methods for identifying this hyperactive platelet state. FCB-DM fasting 

platelet area may be a useful clinical indicator of CRP concentrations seen in acute 

inflammation. 

5.1.2 Fibrin. 

Correlations were observed between FCB-DM fasting and postprandial fibrin 

area and fasting and postprandial fibrin number in the Brisbane data, but only 

correlations between fasting FCB-DM fibrin number and area correlated in the 

Lismore data. This is most likely due to the small sample size and therefore poor 

statistical power. Nevertheless these correlations indicate little change to the fibrin 

cluster area and number concentration from fasting to postprandial in FCB-DM 

samples.  
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Interestingly, no correlations were seen between diffuse fibrin in the fasting 

and postprandial measures in either the Lismore or Brisbane groups. One explanation 

for this could be that the postprandial state is more inflammatory than the fasting. 

Postprandial release of glucose and fatty acids potentially outstrip the capacity of 

oxidative phosphorylation leading to an increase in free radicals (O'Keefe, Gheewala, 

& O'Keefe, 2008). This postprandial oxidative stress triggers atherogenic changes 

including dyslipidaemia, platelet activation and impaired fibrinolysis, in the patient 

with metabolic syndrome or diabetes suffering from chronic hyperglycaemia (L. 

Monnier et al., 2006; O'Keefe et al., 2008). Diffuse fibrin presence as seen with FCB-

DM may have the potential to be a more sensitive marker of postprandial 

inflammation than fibrin cluster number and area. This is supported by the 

correlations observed in this study between BMI and both fasting and postprandial 

FCB-DM diffuse fibrin, and correlations of ESR and CRP with postprandial diffuse 

fibrin.  

 

The fasting and postprandial FCB-DM fibrin average area and number 

measures correlated with ESR. ESR is the rate at which erythrocytes sediment in one 

hour. It is a common test for non-specific inflammation in the body, used to measure 

the acute phase response. A raised ESR indicates increased concentration of 

fibrinogen and immunoglobulins in the blood (Kumar & Clarke, 2005, p. 421). The 

results of correlations in this study demonstrate this association between fibrin 

presence in the capillary blood sample and a patient’s ESR in line with in a paper by 

Hung et al. who found that increased concentration of fibrinogen accelerates 

erythrocyte sedimentation (Hung, Collings, & Low, 1994).  

5.1.3 Chylomicron remnants.  

Significantly different FCB-DM measures between fasting and postprandial 

chylomicron remnants were seen in both the Lismore and Brisbane groups. This 

indicates the chylomicron remnant concentration, observed in FCB-DM, changed 

from fasting to postprandial, an expected result in light of the literature discussed in 

2.8.3. Interestingly, when separated by BMI, no statistically significant difference was 

observed between the healthy and obese groups in the fasting chylomicron remnant 
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counts, nor in the postprandial chylomicron remnant counts. As shown in Figure 14, 

the healthy group had non-statistically significant lower fasting chylomicron remnants 

than the obese group, but higher in the two hour postprandial counts. The timing of 

the presence of chylomicron remnants in the blood is dependent on digestion, 

absorption and metabolism of lipids. The literature agrees that postprandial 

hyperlipidaemia occurs in healthy people, but is more persistent in the obese and 

metabolic syndrome patients (Cassader et al., 2001; Cohen, Noakes, & Benade, 1989; 

Cohn, 2006; Duttaroy, 2005). Thus a two hour postprandial chylomicron remnant 

measure may be capturing the peak concentration in the healthy participants, but a 

concentration still on the rise, or fall, in obese participants. Or the statistical power of 

the data may not be strong enough to show a correlation with only 23 healthy and 24 

obese sets of data. Besides being a disease in its own right, obesity is a risk factor for 

many other disease states (Formiguera & Canton, 2004). The complexity of obesity 

and abdominal adiposity, and the impact on metabolism, inflammation, liver function, 

hyperlipidaemia and endocrine function may well be clouding the data. For example 

decreased liver function or excessive fat consumption will result in an increase in the 

number, or a delayed clearance, of chylomicrons (Vitetta et al., 2005).  

 

In the Brisbane data, fasting chylomicron remnants correlated with venous 

blood pathology triglycerides, that is, the higher the participant’s triglyceride 

measures, the higher the fasting chylomicron remnant count in FCB-DM was. 

Correlations were also observed between fasting FCB-DM chylomicron remnant 

measures and venous blood pathology insulin, HOMAB, HOMAIR. As discussed 

earlier, triglyceride measures are used in clinical practice as a diagnostic indicator for 

poor lipid metabolism, atherosclerosis, cardiovascular disease risk and metabolic 

syndrome risk (Bansal et al., 2007). Patients with higher fasting insulin, higher 

HbA1c and raised triglycerides are considered at risk of metabolic syndrome (Balkau 

& Eschwege, 2005; Dominiczak, 2003a; Eckel et al., 2005; Ferrannini & Balkau, 

2002; S. M. Grundy et al., 2004). Persistent chylomicron remnant presence observed 

in FCB-DM may be an indicator of obesity related hyperlipidaemia. HOMAB and 

HOMAIR calculations, based on a patients fasting glucose and fasting insulin 

measures, are used as indicators of beta cell function and insulin resistance 

respectively in clinical medicine and as an epidemiological tool (Wallace et al., 2004). 

Thus the observation of higher fasting FCB-DM chylomicron remnants potentially 
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indicates insulin resistance risk. These correlations indicate fasting FCB-DM may be 

a useful tool in monitoring cardiovascular disease and metabolic syndrome risk.  

 

It is interesting to note that a correlation was observed between postprandial 

FCB-DM chylomicron remnants and HbA1c measured from fasting venous blood. 

HbA1c, determined by both fasting and postprandial glucose levels, is an indicator of 

a person’s glycaemic exposure over the past 2-3 months (Woerle et al., 2006). Two 

cross-sectional studies suggest that reducing high HbA1c levels in patients is best 

achieved by targeting postprandial hyperglycaemia (Louis Monnier, Lapinski, & 

Colette, 2003; Woerle, Pimenta, Meyer, & et al., 2004).  

 

Cooper et al., in a 12 hour study of 31 non insulin dependent diabetic and 

control subjects, found that chylomicron remnant clearance had a significant 

relationship with the release of insulin precursors (M. B. Cooper, Tan, Hales, & 

Betteridge, 1996). They concluded that ‘abnormal postprandial lipidaemia in non 

insulin dependent diabetes is associated with beta-cell output, possibly mediated by 

the availability of free fatty acids’ (M. B. Cooper et al., 1996). The correlation with 

FCB-DM postprandial chylomicrons is interesting, and further investigation into this 

link between postprandial hyperglycaemia, hyperlipidaemia and HbA1c in a larger 

cohort may shed light on the usefulness of FCB-DM as a clinical monitoring tool. 

5.2 Differential White Blood Cell Study 

The automated haematology and FCB-DM techniques analyse different 

volumes of blood from samples obtained from vein and capillary respectively, so 

variations in the test results would be expected (Kayiran et al., 2003; Lee & Tsai, 

1989; Simmonds, Baskurt, Meiselman, & Marshall-Gradisnik, 2011). This is 

demonstrated by the significant difference in the mean scores between the two 

techniques in neutrophil, lymphocyte and basophil counts. The reference range for 

basophil counts in normal venous blood is ≤3%, therefore a statistically significant 

correlation is difficult to be observed in a sample size of 125. Also, there is contention 

in the literature in regard to the reliability of the testing of basophils with automated 

haematology machines (Amundsen, Henriksson, Holthe, & Urdal, 2012). The 

clinically valuable observation here is the significant correlation between the two 
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techniques, indicating they trend in parallel, however the test-retest reliability of the 

cell counts by FCB-DM, and the normal % ranges of cells, needs to be established. 

 

There is conflicting information in the literature about blood constituent 

differences between venous and capillary blood. Numerous studies have shown that 

total leukocyte counts are higher in capillary blood than that in venous blood (L. N. 

Daae et al., 1988; Jouault et al., 1990; Schalk et al., 2007; Schalk et al., 2008; Yang et 

al., 2001) and these variations were greater among neutrophil populations and least 

among lymphocyte populations. Schalk et al. (2009) published a review of the 

literature investigating capillary and venous blood count parameters. The populations 

studied in these reports included children and adults, healthy and sick. They found 

that on average, the capillary white cell counts were above the corresponding venous 

values by 9.5% (1.2 x 103/ μL) (r = 0.98–1.0). Capillary neutrophil counts were on 

average 8.9% (0.68 x 103/ μL) (r = 0.81–0.98) greater than the corresponding venous 

counts, and greater in children (11%; 0.91 x 103/ μL) than in adults (4.7%; 0.22 x 103/ 

μL) (Schalk et al., 2009). In contrast, Dreyer et al. (Dreyer et al., 1994) analysed 

capillary and venous samples from 50 adults and found no difference in mean total 

white cell counts and the differential spread was concordant between the two samples. 

In two other studies with n=447 (Schalk et al., 2008) and n=50 (Lee & Tsai, 1989), 

pairs of capillary and venous blood samples from volunteers with a variety of health 

conditions were analysed using automated flow cytometry analysers. No statistically 

significant differences were seen in the absolute white cell and neutrophil counts in 

either of the studies.  

 

The slightly higher average mean of neutrophil counts (p <.05) in FCB-DM 

(M = 64.70 ± 9.96) than in venous haematology (M = 57.74 ± 8.85) as observed in 

this study was in agreement with Schalk et al. (2009). The most significant difference 

in the white cell populations was with monocytes, a phenomenon that was also 

observed by Swaim (Swaim, 1991).  

 

Both the Retrospective and Recent cohorts included participants of various 

ages (23 to 70 years) and health status, which ranged from healthy to participants with 

cardiovascular disease, obesity, metabolic disorders, and/or endocrine dysfunction. 
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Regardless of the cohort age, gender and health status variation, and despite the 

difference in the mean scores, significant correlations were observed between the two 

techniques in their neutrophil, lymphocyte, monocyte and eosinophil blood counts.  

 

Cell counting with automated analysers is considered rapid, cost effective, 

efficient and statistically significant given approximately 8000 cells are counted 

(Kamath, 2011). Although the technology is advancing, the disadvantage of 

automated cell counts is that they offer limited morphological information (Ceelie, 

Dinkelaar, & van Gelder, 2007). Though manual blood smears are utilised by some 

pathology testing laboratories, they are not automatically included in the full blood 

count. An important advantage of the FCB-DM technique is the ability of the scientist 

and clinician to observe leukocyte morphology in a fresh, unstained, untreated blood 

sample. If further research can demonstrate acceptable validity and reliability, the 

FCB-DM technique poses a viable health-screening tool at point of care, for 

monitoring leucocyte morphology, counts and immune function.  

 

Figure 16 (a) highlights an observation that became apparent during the data 

collection. The image contains two neutrophils, the large bright cells in the top right 

and left of the image. The neutrophil on the left of the image appears normal, with an 

intact outer membrane, visible granular particles and three dark nuclei. The neutrophil 

on the right is disrupted, the outer membrane of the cell is ruptured and the granular 

particles can be seen leaking into the blood sample around the top of the cell. These 

granular particles are similar in size and appearance to chylomicron remnants. These 

granular particles have the potential to influence and alter a chylomicron remnant 

count. 

 

For every neutrophil in circulation, 50-100 mature cells are held in the bone 

marrow reserve (Zweifach, Grant, & McCluskey, 2014). With their short life span, 

this means a massive turnover and large numbers of cells lysing, passing out of the 

body through the intestine, skin and lungs or taken up by macrophages in tissue 

(Zweifach et al., 2014).  

 

Studies of disrupted neutrophils reveal they lyse at a pH of 5 or lower and 

have phagocytic enzymes associated with, or contained within them (E. L. Cooper, 
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1983). These lysed neutrophils were only present in one participant’s FCB-DM 

images and all care was taken to identify the critical areas and avoid any major 

alteration to the chylomicron remnant count. It should be noted that there will be a 

population of patients that would confound the chylomicron remnant count.  

 

  (a) 
 

  (b) 
Figure16. Comparison of data images between Brisbane (a) and Lismore (b). 
Illustrating the difference in resolution of the images between Brisbane (a) 1 pixel = 
1.4 µm and Lismore (b) 1 pixel = 4.4 µm. Two neutrophils are visible in both images: 
in image (a) the neutrophil on the left is normal, the neutrophil on the right is lysed; in 
image (b) both neutrophils in the bottom left are normal. 
 

5.3 Methodological Limitations in the Metabolic Syndrome Study 

The major strength of this study was that it endeavoured to provide 

preliminary evidence concerning the validity of a clinical screening tool for metabolic 

syndrome which, to date, there has been little scientific enquiry. A number of 
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limitations came to light during the roll out of the project, and are discussed here.  

First the disparity of results between the testing sites (Brisbane and Lismore)  

reduced the usable sample size significantly, as the two sets of data could not be 

collapsed. The significant difference in the resolution of the images in ImageJ, as seen 

in Figure 16, had different pixel ratios. This could have been avoided by recruitment 

from only one location, but time limitations drove the decision to expand the 

recruitment to the two locations. This resulted in a smaller cohort from one location 

than anticipated and therefore the potential for less statistical power. The disparity in 

the pixel ratio did not affect the collection of the data for the differential white blood 

cell study, as the differential count was carried out at the time of the FCB-DM testing 

directly from the fresh blood sample.  

 

Second, there were missing data caused by occasional omissions in taking 

blood samples and in completing specific tests by the collaborating venous pathology 

laboratory. As all the data collection occurred on one day, and timing in regard to 

fasting and postprandial blood samples was important, there was only a small window 

for error regarding venous blood collection issues. This further contributed to the 

shrinking of the sample size.  

 

A third limitation of this study pertains to the measurement of platelet area. As 

can be seen in Figure 5, the circumference of the platelets can be difficult to define, 

obviously resulting in disparity in the area measure. Although the reliability of the 

testing showed little variation between the area measures, it is important to note that 

variation is probable.  

 

The lack of prior research in the field and on the FCB-DM technique that 

might have been used as a guide in developing methodology presented its challenges 

to an early career researcher. Time restraints in the recruitment phase made it 

impossible to match the gender and age between the healthy and overweight groups, 

and thus the target groups included in the study were broad. The disadvantage of 

using a diverse sample is that the lack of homogeneity may introduce confounding 

factors that may affect the results and outcomes. Nevertheless, our data did 

successfully demonstrate significant and relevant correlations, in spite of the broad 

range of participant details, as well as the variable time period between the two blood 
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samplings, at least for the differential white cell measures, that help to justify the 

validity of FCB-DM compared with conventional venous blood analysis. 

5.4 Methodological Limitations in the Differential White Blood Cell 

Study 

A limitation in the study was the use of the retrospective data with up to 14 

days elapsed between the two tests compared to the Recent group which had only one 

hour between the two tests. The dynamic nature of the immune system is such that 

changes in white blood cell populations occur in response to the body’s requirements. 

White blood cell numbers would be expected, over time, to change with an 

individual’s health status. Future research on the influence of time on the correlations 

between automated haematology and FCB-DM differential white blood cell testing 

would be of clinical value.  

5.5 Future Study Directions 

Future research should focus in two distinct directions, the determination and 

validation of specific variables in FCB-DM: what exactly we are observing and how 

do we know this, and only then can the validation of the technique and its use in 

clinical setting be researched. 

 

As the observations of FCB-DM are largely subjective, further and thorough 

investigations of reliability and reproducibility are necessary to validate the technique. 

Small projects have been carried out in attempts to investigate inter practitioner 

reliability (Petric et al., 2010), but more scientifically rigorous and larger studies are 

required. 

 

Larger, gender and age matched cohorts would improve the rigor of studies 

into FCB-DM validity in assessment of metabolic syndrome risk factors. More 

specifically targeted groups would help focus the results and outcomes, for instance 

the selection criteria targeting a more specific disease state than the complex and 

multifactorial metabolic syndrome.  

 

Given the similarity of the techniques, an examination of FCB-DM compared 
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to blood film pathology, specifically around the manual differential white blood cell 

count and platelet number and area calculations, may shed more light on the accuracy 

of the technique. 

 

Venous blood measures were only collected in the fasting state in this study 

due to financial and time restraints, but future comparisons of both fasting and 

postprandial FCB-DM and venous blood pathology measures would be of clinical 

importance.  

 

Further research project areas of focus may include: 

• A clotting speed study observing FCB-DM platelet and fibrin presence in patients 

on warfarin with matched controls.  

• Chylomicron remnant comparison study on patients with fatty liver disease and 

matched controls. 

• Chylomicron remnant comparison study on non insulin dependent diabetics and 

healthy matched controls. 

• A time course study of postprandial venous blood pathology and FCB-DM 

parameters measured hourly after a test meal for 6 hours. 

• Comparison of blood film manual counts and FCB-DM differential white blood 

cell counts. 

• Comparison between differential white blood cell counts with FCB-DM and 

automated capillary counters differential white blood cell counts. 

• Comparison of FCB-DM and automated pathology differential counts on blood 

taken simultaneously. 
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6 Conclusions 

This research provides new evidence of the relationship between the results of 

FCB-DM screening and conventional venous blood pathology tests. Correlations were 

observed between a number of FCB-DM variables and corresponding venous blood 

pathology tests. Further findings indicated that the differential white cell counts as 

determined by FCB-DM were significantly correlated with that determined by 

conventional automated venous haematology for neutrophil, lymphocyte, monocyte 

and eosinophil populations. There were however some differences when comparing 

the absolute values of white cell counts between the two testing techniques. 

 

In respect of the hypotheses tested:  

• Null Hypothesis A was rejected as significant correlations between fasting 

average platelet area and venous pathology platelet counts were observed.  

• Null Hypothesis B was rejected because significant correlations between venous 

blood pathology ESR and FCB-DM fasting fibrin number and fasting fibrin area were 

observed.  

• Null Hypothesis C was partially rejected as significant correlations were observed 

between FCB-DM fasting chylomicron remnant counts and venous blood pathology 

triglycerides and insulin, and between FCB-DM fasting chylomicron remnant counts 

and HOMAB and HOMAIR calculations. A significant correlation was also observed 

between postprandial chylomicron remnant counts and HbA1c but no significant 

correlations were observed between FCB-DM chylomicron remnant counts and HDL 

and LDL cholesterol or glucose levels. Statistically significant differences were 

observed between the FCB-DM fasting and postprandial chylomicron counts. 

• Null Hypothesis D was rejected as statistically significant correlations were observed 

between FCB-DM neutrophil, lymphocyte, monocyte and eosinophil populations and 

venous pathology counts. 

 

Despite the limitations that came to light in the course of this study it remains 

that our data has demonstrated moderate but significant correlations between FCB-

DM screening and selected conventional venous blood pathology tests, that are 

utilised in clinical practice for metabolic syndrome diagnosis. FCB-DM has the 
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potential to provide a cost effective, point of care screening tool that is less invasive 

than venous blood pathology. Further research should strengthen the clinical value of 

FCB-DM screening in monitoring metabolic syndrome, as well as other disease states. 
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7.3 Appendix C. Poster, MEPSA 2013. 
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7.4 Appendix D. Abstract, Oral Presentation, MEPSA 2011. 

HemaviewTM: A Clinically Useful Tool for White Blood Cell 

Differential Counts 

Hemaview TM is a darkfield microscopy technique that uses capillary blood to 

examine blood parameters such as erythrocyte and leukocyte numbers and 

morphology. It has been widely used in Australia, USA and Europe for more than 20 

years and can be performed rapidly at the point of care, allowing for fast and effective 

patient treatment. 

Differential white blood cell counts can be performed using Hemaview TM and 

theoretically, give similar results to blood films and automated pathology tests. It is 

recognised that the automated systems are faster and cost effective for counting of 

white blood cells, red blood cells and platelets, whereas visual microscopy is superior 

for differentiating cells based on nuances of cytological features, especially for 

immature cells. 

This study investigated how white blood cell differential counts performed 

with Hemaview TM correlate to automated white blood cell counts.  

Data that was collected from a Naturopathic clinic in Brisbane during 2010 

will be analysed. Cases selected require automated blood pathology to have been 

taken within 4 days of Hemaview TM being performed.  

Due to advances in technology, automated haematology analysers can provide 

precise and accurate white blood cell differential counts in most blood samples. 

However, when abnormal cells are present a manual differential count or examination 

of a stained blood film is still required. Hemaview TM provides a fast and cost 

effective technique to analyse blood in a clinical setting.  
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7.5 Appendix E. Waist Circumference Thresholds. 

Current recommended waist circumference thresholds for abdominal obesity 

by organisation (K. G. Alberti et al., 2009) 
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7.6 Appendix F. Causes of Neutropenia and Neutrophilia. 

Neutrophilia or increased numbers of neutrophils in the blood can be caused by: 

• Bacterial infections  
• Inflammation and tissue necrosis, post myocardial infarction 
• Metabolic disorders such as gout, eclampsia, uraemia, acidosis 
• Neoplasms (carcinoma, lymphoma, melanoma) 
• Acute haemorrhage or haemolysis 
• Medications such as corticosteroid therapy, lithium, tetracycline 
• Myeloid proliferative diseases, chronic myeloid leukaemia, polycythaemia vera, myelofibrosis, essential 

thrombocythaemia 
• Treatment with myeloid growth factors 
• Asplenia  
• Pregnancy 
• Smoking 

Neutropenia or decreased numbers of neutrophils in the blood can be caused by: 

• Kostmann’s syndrome 
• Medications such as 

o Anti-inflammatory drugs – phenylbutazone 
o Antibacterial drugs – chloramphenicol, sulfasazine, imipenm 
o Anticonvulsants – phenytoin, carbamazepine 
o Antithyroids – carbimazole 
o Hypoglycaemics – tolbutamide 
o Phenothiazines – chlorpromazine, thioridazine 
o Psychotropics and anti-depressants – clozapine, mianserin, imipramine 
o Miscellaneous – gold, penicillamine, mepacrine, frusemide, deferiprone 

• Autoimmune conditions, systemic lupus erythematosus 
• Large granular lymphocytic leukaemia 
• Viral infections 
• Fulminant bacterial infections – typhoid, military tuberculosis 
• Bone marrow failure 
• Splenomegaly 

(Hoffbrand, 2006, p. 117; Metagenics, 2010) 
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7.7 Appendix G. Recruitment Letter. 

 
Dear Colleague,  
 
I am conducting a research project as part of a Masters program through 

Southern Cross University. This project is looking into the use of live capillary blood 
analysis (HemaviewTM) in the screening for metabolic syndrome, insulin resistance 
and inflammation.  

 
We are seeking participants for this study from the following groups: 
 
Patients with a high waist measurement - Women above 88 cm (> size 16); 

Men above 102 cm (> 42” pants) OR  
Patients with a healthy weight measurement – Women below 80 cm (< size 

10); Men below 94 cm (< 34” pants) 
 
The project will involve about 3 hours of the participant’s time in which 

fasting venous blood will be taken at a QML collecton centre, followed by two 
HemaviewTM analyses performed two hours apart (fasting and postprandial) at 
Cooraparoo Integrated Healthcare Centre in Brisbane or Southern Cross University in 
Lismore. We will also be performing blood glucose measurements and body 
composition analysis and asking the participant to fill out a detailed questionnaire.  

 
A full report including the pathology and HemaviewTM results will be given to 

the participants to help inform their future healthcare. Venous testing will include: 
Full Blood Examination including Liver Function Tests, ESR/ CRP, Iron studies, 
Lipid studies and Triglycerides (incl. Apo A/B), Blood glucose (fasting), HbA1c.  

 
Participation in this project will provide a cost effective opportunity for a 

detailed health check for elegible participants. 
 
If you or any of your patients or friends would be interested in being involved, 

I would appreciate you passing on these details. I can be contacted on: 
# 03 3394 3711  # 0410 459 447 
katrina321@bigpond.com 
 
Thank you in advance for your time and support in this valuable research 

project.  
 
Yours Sincerely,  
 
Katrina Reeve 
Naturopath 
BA, BHSc (Naturopathy), Dip Opera, LTCL, Cert IV Msg 

mailto:katrina321@bigpond.com
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7.8 Appendix H. Southern Cross University Recruitment Email. 

 

 
 

Would you like to know more about your health? 
 

Hello, My name is Katrina Reeve and I am conducting a research project as 
part of a Masters program through the School of Health and Human Sciences, under 
the supervision of Prof. Shi Zhou and Dr Jacinta Arellano.  

 
I am investigating a fresh capillary blood analysis technique that is currently 

used in Naturopathic and Medical clinics in Australia.  
 
Participation will require you to give a sample of blood for standard pathology 

blood tests at a QML collection centre, followed by a few drops of fingertip blood for 
live blood testing (taken over a few hours) on campus in Lismore or at a clinic in 
Brisbane. Participants will receive copies of the pathology and blood screening results 
to help inform their future healthcare. Participation in this project is free, and would 
provide a cost effective opportunity for a detailed health check for eligible 
participants. 

 
We are seeking participants with waist measurements: 

• For women above 88 cm (> size 16) OR below 80 cm (< size 10) 
• For men above 102 cm (> 42” pants) OR below 94cm (< 34” pants) 

 
So if you are interested in finding out more information about this project 

please contact: 
 

Katrina Reeve 

 Email: kreeve.12@student.scu.edu.au  

 Phone: 0410 458 447 

 

This research has been approved by the Southern Cross University Human 

Research Ethics Committee Approval # ECN-13-111. 

mailto:kreeve.12@student.scu.edu.au


 118 

7.9 Appendix I. Raw Data Table – Fibrin and Platelets. 
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Brisbane 1 251 5 1.9 4.1 330.5 0.0 0.0 0.0 
Brisbane 2 174 36 7 4.1 414.4 0.2 316.3 0.9 
Brisbane 5 262 5 2.5 2.3 215.1 0.3 366.7 0.4 
Brisbane 7 201 5 1.9 2.9 139.9 0.1 37.5 1.1 
Brisbane 8 181 5 0.1 9.3 260.4 0.1 23.1 0.1 
Brisbane 10 257 22 14 7.7 331.8 0.0 0.0 0.3 
Brisbane 11 196 5 0.1 2.3 290.7 0.0 0.0 0.0 
Brisbane 13 203 16 0.9 5.2 295.9 0.1 182.9 1.1 
Brisbane 16 330 8 12 3.1 594.9 0.1 214.9 0.5 
Brisbane 17 181 5 0.3 9.0 203.6 0.0 0.0 0.0 
Brisbane 18 251 8 5 6.6 353.3 0.0 0.0 0.0 
Brisbane 19 189 19 3.3 4.5 301.1 0.1 55.3 0.6 
Brisbane 20 218 5 4.9 4.8 228.7 0.0 0.0 0.3 
Brisbane 22 192 8 0.8 4.9 254.5 0.7 6.8 0.0 
Brisbane 27 249 24 1.8 1.2 85.9 0.0 0.0 0.0 
Brisbane 29 304 11 12 4.5 797.9 0.1 85.2 1.2 
Brisbane 30 366 16 9 2.3 301.5 0.0 0.0 0.1 
Brisbane 31 223 8 3.6 8.8 185.6 0.0 0.0 0.0 
Brisbane 33 240 8 5.9 4.3 338.4 0.0 0.0 0.1 
Brisbane 35 186 8 4.9 1.4 140.9 0.1 24.4 0.0 
Brisbane 36 251 5 4.9 6.5 341.2 0.0 0.0 0.0 
Brisbane 40 204 8 0.4 6.8 158.1 0.0 0.0 0.0 
Brisbane 41 235 5 n/a 2.7 241.7 0.0 0.0 0.7 
Brisbane 42 281 14 4.9 6.2 408.4 0.4 1115.3 2.3 
Brisbane 45 199 5 0.5 2.7 263.7 0.0 0.0 0.8 
Brisbane 47 162 11 4.9 6.3 222.7 0.0 0.0 0.0 
Brisbane 48 186 2 0.1 5.1 286.4 0.0 0.0 0.0 
Brisbane 49 315 24 0.2 3.8 410.6 0.0 0.0 0.5 
Brisbane 51 257 5 0.1 9.8 292.7 0.0 0.0 0.0 
Brisbane 52 282 8 4.5 7.1 345.8 0.1 17.6 0.3 
Brisbane 55 233 22 7 3.5 574.6 0.5 1303.3 1.2 
Brisbane 57 201 11 1.8 3.5 385.6 0.0 0.0 0.1 
Brisbane 59 212 22 4.9 8.9 232.5 0.0 0.0 0.0 
Brisbane 63 193 5 4.9 4.3 149.3 0.0 0.0 0.0 
Brisbane 65 227 5 4.9 6.1 312.1 0.3 942.6 1.3 
Brisbane 69 274 22 4.9 5.9 272.7 0.1 338.2 0.1 
Brisbane 70 n/a 8 n/a 8.5 226.9 0.0 0.0 0.0 
Brisbane 72 243 19 n/a 3.4 347.9 0.1 95.1 0.7 
Brisbane 73 279 5 0.1 5.8 447.4 0.0 0.0 0.0 



 119 

Platelets and 
Fibrin 

Venous blood   
pathology 

FCB-DM 
Platelets FCB-DM Fibrin 

L
oc

at
io

n 

Pa
rt

ic
ip

an
t I

D
 

nu
m

be
r 

Pl
at

el
et

s 

E
SR

 

C
R

P 

Fa
st

in
g 

av
er

ag
e 

pl
at

el
et

 n
um

be
r 

Fa
st

in
g 

av
er

ag
e 

pl
at

el
et

 a
re

a 

Fa
st

in
g 

av
er

ag
e 

fib
ri

n 
cl

us
te

r 
nu

m
be

r 

Fa
st

in
g 

av
er

ag
e 

fib
ri

n 
cl

us
te

r 
ar

ea
 

Fa
st

in
g 

di
ff

us
e 

fib
ri

n 
0=

no
ne

 
1=

m
ild

 
2=

m
od

er
at

e 
3=

se
ve

re
 

Brisbane 74 358 14 9.5 5.7 287.7 0.2 300.0 1.9 
Brisbane 78 267 5 4.9 4.3 153.3 0.0 0.0 0.4 
Brisbane 80 198 2 0.4 10.8 202.0 0.1 94.9 0.6 
Brisbane 81 266 16 0.6 5.0 240.1 0.0 0.0 0.0 
Brisbane 84 259 5 4.2 9.5 311.5 0.5 1015.8 1.1 
Brisbane 86 239 11 4.5 5.5 470.1 0.4 1821.9 0.9 
Brisbane 90 242 14 4.9 8.2 318.0 0.3 254.3 0.5 
Brisbane 92 308 14 4.9 11.3 206.1 0.0 0.0 0.0 
Brisbane 94 231 14 4.9 7.7 134.7 0.0 0.0 0.0 
Brisbane 99 229 24 1.7 5.3 305.9 17.0 0.0 0.1 
Brisbane 79 266 5 4.9 9.2 231.5 0.0 0.0 0.0 
Lismore 201 252 16 4.9 5.0 79.0 0.0 0.0 0.7 
Lismore 202 210 5 0.3 7.0 122.0 0.1 11.0 1.1 
Lismore 203 326 29 4 9.0 274.0 0.0 0.0 0.7 
Lismore 204 213 5 4.9 3.0 77.0 0.0 0.0 0.0 
Lismore 205 237 2 0.1 7.0 122.0 0.0 0.0 0.0 
Lismore 206 272 11 4.9 6.0 26.0 0.0 0.0 0.6 
Lismore 207 175 32 4.9 4.0 18.0 0.0 0.0 1.3 
Lismore 208 266 5 1.4 8.0 29.0 0.0 0.0 0.0 
Lismore 209 186 2 0.1 2.0 26.0 0.0 0.0 0.0 
Lismore 210 282 11 0.1 4.0 34.0 0.2 10.0 0.7 
Lismore 211 285 5 0.8 2.0 22.0 0.0 0.0 0.0 
Lismore 212 345 16 5.2 6.0 27.0 0.0 0.0 0.0 
Lismore 213 201 8 4.9 5.0 136.0 0.0 0.0 0.0 
Lismore 214 267 19 22 3.0 39.0 0.1 47.0 1.0 
Lismore 215 250 11 0.1 6.0 23.0 0.0 0.0 0.0 
Lismore 216 214 14 0.1 4.0 36.0 0.0 0.0 0.0 
Lismore 217 367 2 18 9.0 30.0 0.0 0.0 0.0 
Lismore 218 278 5 5 12.0 35.0 0.0 0.0 0.0 
Lismore 219 311 5 4.9 6.0 34.0 0.0 0.0 0.0 
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7.10 Appendix J. Raw Data Table – Chylomicron Remnants. 

Chylomicron 
remnants 

  
Venous blood pathology FCB-DM 
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Brisbane 1 23.4 5 1.9 5.5 5.6 5 1.3 7.4 109.0 
Brisbane 2 43.9 36 7 6.1 6.6 26 2.6 15.4 111.3 
Brisbane 5 28.9 5 2.5 5.8 5.8 7 0.9 1.1 88.9 
Brisbane 7 32.2 5 1.9 5.7 6.3 20 2 15.2 79.7 
Brisbane 8 23.5 5 0.1 5 3.9 4 0.6 8.7 34.8 
Brisbane 10 49 22 14 5.4 5.3 16 1.1 48.0 49.9 
Brisbane 11 22.1 5 0.1 5.2 4.5 8 0.4 15.0 15.5 
Brisbane 13 20.1 16 0.9 5.6 4.8 7 0.7 1.3 142.3 
Brisbane 16 35 8 12 5.4 5.5 18 1 8.1 76.4 
Brisbane 17 38.3 5 0.3 5.6 5.9 34 1.5 50.9 92.5 
Brisbane 18 29.5 8 5 5.4 5.8 8 1.4 63.8 90.5 
Brisbane 19 37.1 19 3.3 5.4 5.4 10 0.5 34.9 36.3 
Brisbane 20 21.5 5 4.9 5.1 4.8 6 0.6 20.5 115.1 
Brisbane 22 20.2 8 0.8 5 4.9 6 0.4 4.5 24.0 
Brisbane 27 22.3 24 1.8 5.9 5.4 4 0.5 1.9 103.5 
Brisbane 29 39.1 11 12 4.9 5.2 18 1 33.5 65.0 
Brisbane 30 40.1 16 9 5.7 5.3 19 5.9 50.4 53.2 
Brisbane 31 47.7 8 3.6 5.8 5.4 21 0.6 29.1 52.5 
Brisbane 33 29.7 8 5.9 4.7 5.2 16 0.4 11.1 54.5 
Brisbane 35 22.7 8 4.9 5 4.9 3 0.4 0.5 23.3 
Brisbane 36 21.6 5 4.9 5.2 5.3 3 0.4 33.6 111.8 
Brisbane 40 26.6 8 0.4 5.2 5.4 4 0.4 19.9 26.6 
Brisbane 41 34.9 5 3.94 6 6.5 31 2.3 35.8 60.7 
Brisbane 42 55 14 4.9 6.2 5.5 10 1.6 9.3 134.7 
Brisbane 45 31.1 5 0.5 5.9 6.3 31 1.4 18.1 77.0 
Brisbane 47 16.8 11 4.9 5.9 4.3 3 0.5 12.8 124.4 
Brisbane 48 20 2 0.1 5.3 4.2 3 0.4 5.1 77.1 
Brisbane 49 21.6 24 0.2 5.6 5.6 6 0.8 6.9 110.3 
Brisbane 51 30.2 5 0.1 5.3 6.3 9 2.4 30.3 70.2 
Brisbane 52 31.3 8 4.5 5.5 5.4 10 0.9 13.2 44.1 
Brisbane 55 44.9 22 7 5.4 5.2 18 1.1 9.2 53.9 
Brisbane 57 39.3 11 1.8 6.3 6 28 2.5 12.8 68.3 
Brisbane 59 34.7 22 4.9 5.6 6.5 18 1.1 25.4 160.2 
Brisbane 63 21.8 5 4.9 5 5.9 6 0.3 5.0 68.3 
Brisbane 65 31.8 5 4.9 5.5 5.7 17 1.4 50.5 52.2 
Brisbane 69 19.7 22 4.9 5.5 4.9 2 0.5 3.3 90.0 
Brisbane 70 24.2 8 n/a 5.6 4.9 n/a n/a 7.3 109.0 
Brisbane 72 34.5 19 1.4 5.5 5.3 11 1.4 0.7 31.3 
Brisbane 73 21.4 5 0.1 5.1 5.3 5 0.9 8.4 125.3 
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Chylomicron 
remnants 

  
Venous blood pathology FCB-DM 
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Brisbane 74 43.1 14 9.5 5.2 5.2 20 1.2 4.1 23.1 
Brisbane 78 19.3 5 4.9 5.5 4.8 2 0.3 22.5 85.1 
Brisbane 80 23.9 2 0.4 5.7 6.3 6 0.8 103.3 131.8 
Brisbane 81 21.2 16 0.6 5.5 5.4 4 0.5 2.9 92.7 
Brisbane 84 33.4 5 4.2 5.2 5 25 1.5 49.0 88.8 
Brisbane 86 32.8 11 4.5 5.4 5.4 14 0.5 7.5 84.2 
Brisbane 90 40.4 14 4.9 5.2 5.4 12 1 0.7 58.7 
Brisbane 92 26.9 14 4.9 5.7 6 18 0.5 26.1 110.5 
Brisbane 94 20.9 14 4.9 5.3 4.3 3 0.4 10.1 97.1 
Brisbane 99 24.7 24 1.7 5 5.5 14 0.8 30.6 45.7 
Brisbane 79 21.6 5 4.9 5 4.3 4 0.7 194.0 73.0 
Lismore 201 22 16 4.9 5.6 4.4 6 0.7 6.0 32.0 
Lismore 202 24.3 5 0.3 5.3 5.6 4 0.9 57.0 67.0 
Lismore 203 20 29 4 5.4 5 7 0.5 44.0 95.0 
Lismore 204 21.8 5 4.9 5.5 4.9 14 0.4 9.0 81.0 
Lismore 205 23 2 0.1 5.4 4.9 7 0.8 7.0 74.0 
Lismore 206 21.8 11 4.9 5.1 4.3 6 0.3 5.0 45.0 
Lismore 207 33 32 4.9 5.8 5.4 16 1 7.0 167.0 
Lismore 208 34.3 5 1.4 5.5 5 13 0.5 14.0 58.0 
Lismore 209 20.3 2 0.1 5.7 5.1 8 0.4 7.0 68.0 
Lismore 210 24 11 0.1 5.2 4.3 5 0.5 145.0 53.0 
Lismore 211 28 5 0.8 5.7 5.3 15 0.9 32.0 82.0 
Lismore 212 28.7 16 5.2 5.6 5.5 8 1.8 5.0 45.0 
Lismore 213 21.3 8 4.9 5.4 4.1 6 0.3 16.0 94.0 
Lismore 214 36.1 19 22 5.5 5 13 1.7 12.0 71.0 
Lismore 215 17.9 11 0.1 5.1 4.6 5 0.6 22.0 65.0 
Lismore 216 29.6 14 0.1 5.5 4.7 11 0.8 7.0 46.0 
Lismore 217 42.8 2 18 5.2 4.5 14 0.6 34.0 54.0 
Lismore 218 45.4 5 5 5.3 5.1 11 0.8 20.0 31.0 
Lismore 219 27.6 5 4.9 5.7 4.4 12 1.3 14.0 66.0 
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7.11 Appendix K. Ethics approvals. 
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7.12 Appendix L. Correlation results 

  Brisbane       Lismore   

Automated 
haematology FCB-DM Correlation  

Automated 
haematology FCB-DM Correlation 

Platelets      Platelets     

Platelet count Fasting platelet area rs (50) = .36, p < .05* Platelet count Fasting platelet area r (19) = .11, p < .65 

Platelet count Fasting platelet number r (50) = .03, p < .831  Platelet count Fasting platelet number  r (19) = .03, p < .91 

CRP Fasting platelet area r (50) = .44, p < .05*  ESR Fasting platelet area r (19) = .26, p < .29 

ESR Fasting platelet number r (50) = .13, p < .37  ESR Fasting platelet number r (19) = .01, p < .96 

Fibrin      Fibrin     

ESR Fasting fibrin area r (51) = .49, p < .05*  ESR Fasting fibrin area r (19) = .47, p < .05* 

ESR Fasting fibrin number r (51) = .69, p < .05*  ESR Fasting fibrin number r (19) = .42, p > .05* 

BMI Fating diffuse fibrin r (51) = .56, p < .05*  CRP Fasting fibrin area r (19) = .11, p > .05 

BMI Postprandial diffuse fibrin r (51) = .44, p < .05*  CRP Fasting fibrin number r (19) = .09, p > .05 

Chylomicron remnants   

Triglycerides Fasting chylomicron remnant  rs (50) = .30, p < .05* 

HOMA B Fasting chylomicron remnant  r (47) = .31, p < .05* 

HOMA IR Fasting chylomicron remnant  r (46) = .31, p < .05* 

Insulin Fasting chylomicron remnant  r (50) = .33, p < .05* 
HbA1c 

 
Postprandial chylomicron remnant  

 
rs (51) = .35, p < .05* 

 
* Significant at .05 


