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ASSESSING EFFECTS OF ANTI-INFLAMMATORY DIET IN PATIENTS
BEFORE CORONARY ARTERY BYPASS GRAFTING
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ABSTRACT

Background. One of the risk factors responsible for coronary artery disease (CAD) is an inadequate diet that is frequently
deficient in anti-inflammatory components, such as polyphenols and omega-3 fatty acids. The neutrophil to lymphocyte
ratio (NLR) and the systemic immune-inflammation index (SII) are inflammatory markers that may reflect a diet’s anti-
inflammatory potential.

Objective. The aim of this study was to evaluate the effects that CAD patients’ nutrition patterns have on NLR and SII.
Material and methods. A retrospective study assessed the dietary habits and inflammatory marker levels in patients
with advanced CAD before they underwent coronary artery bypass grafting (CABG) (n=101). Patients were divided into
subgroups based on their NLR and SII levels.

Results. Subgroups with lower NLR and SII levels had consumed significantly more eicosapentaenoic acid (EPA) and
docosahexaenoic acid (DHA) (p=0.02). The group with a lower ratio of omega-6 to omega-3 fatty acids (<4:1) also had
lower NLR and SII levels (p=0.007 and p=0.01, respectively). Statistically significant negative correlations were found
between EPA and DHA, as well as omega-3 intake, and both NLR and SII values. No statistically significant differences
were found between the subgroups with lower and higher NLR and SII values for polyphenol intakes.

Conclusions. Inflammatory markers such as NLR and SII may reflect an anti-inflammatory diet consumed by cardiac
patients. A simultaneous assessment of dietary habits and inflammatory parameters is beneficial in the possible prevention
of adverse cardiovascular incidents after CABG. There is also a need to establish reference values for SII and NLR.

Keywords: inflammatory marker, anti-inflammatory diet, omega-3, cardiovascular disease, NLR, SII

STRESZCZENIE

Wprowadzenie. Jednym z czynnikéw ryzyka choroby wiencowej jest nieodpowiednia dieta, czgsto uboga w sktadniki
o dziataniu przeciwzapalnym, takie jak polifenole i kwasy thuszczowe omega-3. Stosunek liczby neutrofilow do limfocytow
(NLR) oraz wskaznik ogoélnoustrojowej reakcji immunologiczno-zapalnej (SII) sg markerami stanu zapalnego, ktore
moga odzwierciedlaé potencjal przeciwzapalny diety.

Cel badan. Celem pracy byta ocena wptywu sposobu zywienia pacjentéw z chorobg wienicowg na poziom NLR i SII.
Material i metody. W retrospektywnym badaniu oceniono sposéb odzywiania oraz poziom markeréw stanu zapalnego
u pacjentow z zaawansowang choroba wiencowa przed poddaniem ich zabiegowi pomostowania aortalno-wiencowego
(CABG) (n=101). Pacjentéw podzielono na podgrupy w zaleznos$ci od pozioméw NLR i SII.

Wyniki. Podgrupy z nizszym poziomem NLR i SII spozywaly istotnie wigcej kwasu eikozapentaenowego (EPA)
i dokozaheksaenowego (DHA) (p=0,02). Grupa z nizszym stosunkiem kwasow thuszczowych omega-6 do omega-3 (<4:1)
miala réwniez nizsze poziomy NLR i SII (odpowiednio p=0,007 i p=0,01). Stwierdzono istotne statystycznie ujemne
korelacje pomiedzy EPA i DHA oraz spozyciem kwaséw omega-3 a warto$ciami NLR i SII. Nie wykazano istotnych
statystycznie réznic w spozyciu polifenoli pomiedzy podgrupami o nizszych i wyzszych warto§ciach NLR i SII.
Whioski. Markery zapalne, takie jak NLR i SII, moga odzwierciedla¢ diet¢ przeciwzapalng stosowang przez pacjentow
kardiochirurgicznych. Jednoczesna ocena sposobu zZywienia i parametrow stanu zapalnego jest korzystna w ewentualne;j
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prewencji niekorzystnych incydentéw sercowo-naczyniowych po CABG. Istnieje réwniez potrzeba ustalenia warto$ci

referencyjnych dla SII i NLR.

Stowa kluczowe: marker stanu zapalnego, dieta przeciwzapalna, omega-3, choroby sercowo-naczyniowe, NLR, SII

INTRODUCTION

Many dietary compounds have been shown to have
beneficial effects on atherosclerotic cardiovascular
disease (CVD) risk factors [21]. One of these,
polyunsaturated fatty acids (PUFAs), has been
reported to improve inflammatory markers and
common CVD risk factors [17, 28]. Inflammatory
markers are essential in determining which group
of patients has a higher risk of developing CVD
and a worse prognosis following diagnosis [10, 12].
A traditional and well-known biomarker is C-reactive
protein (CRP), formed in the liver in response to pro-
inflammatory interleukin-6 (IL-6) [24]. A CRP level
above 3.0 mg/dL is associated with a high risk of CVD
[20].

The neutrophil to lymphocyte ratio (NLR) is an
increasingly used inflammatory biomarker that was
originally associated with cancer and now also with
CVD [6], and recently as a prognostic marker in
COVID-19 patients [22]. Due to its low cost and ease
of calculation, it could complement blood morphology
and constitute a parameter for routine diagnostics [13].
NLR was also reported to be correlated with a risk of
rehospitalisation and higher long-term mortality due
to recurrent cardiovascular events in patients after
cardiac surgery [12].

The systemic immune-inflammation index (SII)
has been recently becoming more popular [29]. The
index’s score is obtained by multiplying the values
of neutrophils and platelets and then dividing by
the number of lymphocytes. The SII enables the
identification of patients that have a poor prognosis
following coronary artery bypass grafting (CABG)
[5]. Compared to common risk factors, SII has been
found to be more effective in predicting cardiac events
in patients with coronary artery disease (CAD) and
after surgery [5, 32].

In addition to inflammation, nutrition is also
important in the development of CVD [4]. Plant
polyphenols, as well as omega-3 polyunsaturated
fatty acids are dietary components that have primarily
antioxidant, anti-inflammatory and anticoagulation
properties, thus having beneficial effects on the
organism [3, 9, 16]. It is also worth taking heed of the
properratio of omega-6to omega-3 fatty acids—itshould
be about 4:1. When consumed in excess, omega-6 fatty
acids exhibit pro-inflammatory properties compared
to the anti-inflammatory omega-3. An imbalance in
the ratio, caused by inadequate dietary consumption,
can also affect inflammatory parameters [7].

The aim of this study was to evaluate the nutritional
patterns of patients with CAD before their planned
CABG, taking particular account of their intake of
polyphenols and fatty acids. We analysed also the
effects of diet on two inflammatory markers: NLR and
SII. We found that the group of patients that had lower
NLR and SII levels had a higher dietary intake of
plant polyphenols and anti-inflammatory fatty acids.
Furthermore, decreased values of these inflammatory
markers were observed in patients with lower omega-6
to omega-3 fatty acid ratios.

MATERIALS AND METHODS

Patients

Initially, the study recruited a total of 110 patients
with CAD who were before planned CABG. All
CABG procedures were performed at the Department
of Cardiac Surgery, Faculty of Cardiology and Cardiac
Surgery, Medical University of Lodz (Poland). All the
patients enrolled in the study presented with complex
coronary lesions including left main disease, multiple-
vessel disease or a coronary anatomy that was not
amenable to percutaneous coronary intervention
(PCI), which was reflected by a SYNTAX Score > 22
points (intermediate and high risk).

The exclusion criteria were: history of intracranial
disorders (including stroke), renal dysfunction
(eGFR<60 mL/min/1.73 m?), primary and metastatic
brain tumours and a history of head trauma, and major
surgery or high level trauma within the previous 6
weeks. An active inflammatory state was detected
when CRP >10.0 mg/dl, thrombocytopenia was
defined as less than 100 x 10° PLT/L, anticoagulation
with INR >1.5. The dietary criteria excluded persons
following an alternative diet (e.g. rigorous low-calorie/
vegetarian/elimination diets) and those with a daily
calorie intake <1000 kcal or >5000 kcal.

Finally, after applying the above criteria, 101
patients were included in the study. The retrospective
analysis used data collected from December 2016 to
June 2019. The characteristics of the group (n=101)
were: female sex: 5 patients (5.0%) and male sex:
96 patients (95.0%); age: 65.1+8.5 years; BMI (body
mass index) 28.2+4.8 kg/m? hypertension: 82
(81.2%); dyslipidaemia: 95 (94.1%); peripheral artery
disease: 6 (5.9%); EuroSCORE: 5.6+2.0 points. All the
patients were on aspirin till the day of their operation.
A complete set of all clinical and laboratory data was
gathered for the study group.
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Laboratory results

To assess the CRP level, a Modular Analytics EVO
Cobas 6000 analyser (Roche, Basel, Switzerland)
was used to carry out the Tina-quant C-Reactive
Protein Gen.3 immunoturbidimetric test. Blood count
analysis used a Sysmex XE-2100 analyser (Sysmex
Corporation, Kobe, Kansai, Japan). Complete blood
morphology results were used to calculate the SII
(immune-inflammation index — multiplying the
values of neutrophils and platelets and then dividing
by the number of lymphocytes) and NLR (neutrophil/
lymphocyte ratio) values.

Dietary assessment

A validated 125-item food frequency questionnaire
(FFQ) was used to assess the energy intake, as well
as the intake of polyphenols and fatty acids [25].
The questionnaire is characterized by satisfactory
repeatability and it can be assumed that it is a reliable
tool for assessing the diet, as well as the intake of
particular food components during the previous year.

Based on the patients’ declarations, it was assumed
that the frequency of consumption of the products
described was constant over the year and the daily
intake could be calculated according to this frequency.
To estimate the daily intake from the responses,
frequency conversion factors presented as times/day
were used (numerical values were given in brackets
for each frequency).

Respondents indicated how frequently they had
consumed products, choosing one of the possible
options: never (0 times/day), several times a year (0.02
times/day), once a month (0.03 times/day), 2—3 times
a month (0.08 times/day), once a week (0.143 times/
day), twice a week (0.286 times/day), 3-4 times a week
(0.5 times/day), 5-6 times a week (0.786 times/day),
or every day (1 times/day). They also estimated the
size of portions by choosing respectively how many
glasses, pieces, slices, tablespoons or teaspoons
they had consumed. For each food product, weight
(expressed in grams) was assigned according to
the standard portions used. The collected data was
entered into a previously prepared calculation sheet,
which contained data on the polyphenol and fatty
acid amounts in the analysed products (per serving of
the product). The content of polyphenols in the diet
was calculated based on the Phenol-Explorer base,

which includes information on the content of phenolic
compounds (such as total polyphenols, flavonoids,
phenolic acids, flavan-3-ols, lignans, and stilbenes) in
plant origin products [25]. Dietary fat content (such
as saturated, monounsaturated and polyunsaturated
fatty acids; cholesterol; omega-3 and omega- 6 fatty
acids; EPA and DHA) was calculated using the Aliant
dietary program (Anmarsoft, Poland).

Statistical analysis

A statistical analysis was performed using Statistica
13.1 software (Statsoft, Poland). The normality of the
distribution of the analysed variables was assessed
using the Shapiro-Wilk test. Descriptive statistics
were used to characterize the parameters. Mean (=SD)
was used to describe normal variables, while the
median (Q1-Q3) was used for variables deviating from
the normal distribution. Student’s t-test was used to
analyse the significance of differences between groups
for variables with normal distribution. Analysis of
variables whose distribution differed from the normal
was performed using the U Mann-Whitney test. The
correlation between the studied variables was analysed
using Spearman’s rank correlation coefficient. Cohen’s
kappa coefficient was used to assess the agreement of
the parameters under study. The differences in the
analysed variables were considered to be statistically
significant if the p-value was <0.05.

Ethics

All patients were informed about the detailed
purpose of the study and then gave their voluntary
written consent to participate. The study was approved
by the Local Bioethics Committee (RNN/24/17/KE).

RESULTS

Our study calculated the inflammatory markers of
patients before their planned CABG. Table 1 shows the
detailed characteristics of the levels of the analysed
inflammatory markers (SII and NLR) in the studied
group of cardiac surgery patients (n=101).

In the next step, the patients (n=101) were divided
into two subgroups based on the median SII value:
1) with lower SII (n=50) and 2) with higher SII
(n=51). The cut-off value was the median in all
patients, SII=430.2. The distribution of estimated

Table 1. Characteristic of inflammatory parameters (SII and NLR) in patients with advanced CAD (n=101)

Inflammatory Mean SD Median Q1 Q3 Min Max
marker
STl 502.2 312.0 4302 3429 539.8 151.8 2330.2
NLR 242 1.08 2.15 175 2.81 1.03 8.46

NLR — neutrophil to lymphocyte ratio; SII — systemic immune-inflammation index; SD — standard deviation; Q1— lower

quartile; Q3 — upper quartile
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daily dietary intake of polyphenols, including the
differences between the group with lower and higher
SII is presented in Table 2. There were no statistically
significant differences in polyphenol intake between
groups with higher and lower SII values. There was
also no statistically significant correlation between
this inflammatory marker and the dietary content of
polyphenol compounds.

Table 3 shows the characteristics of the estimated
daily dietary intake of fatty acids, taking into account
the different value of the SII parameter. Statistically
significant differences were found between the groups
with higher and lower SII in the intake of EPA and
DHA, as well as between the ratio of omega-6 to
omega-3 fatty acids. The intake of omega-3 fatty acids

in the studied groups was on the verge of statistical
significance. Moreover, a statistically significant
correlation was noted between SII and the intake of
omega-3 fatty acids (r= -0.24, p=0.01), EPA and DHA
acids (r= -0.28, p=0.005), as well as for the ratio of
omega-6 to omega-3 fatty acids (r=0.26, p=0.008).

Subsequently, patients (n=101) were divided into
two subgroups based on the median NLR value:
1) with lower NLR (n=51) and 2) with higher NLR
(n=50). The cut-off value was the median for all
patients, NLR=2.15.

Table 4 presents the estimated daily intakes of
polyphenols according to the differences between the
group with lower and higher NLR values. An analysis
of the levels of polyphenol consumption between

Table 2. Comparison of estimated daily dietary intake of polyphenols based on SII in patients with advanced CAD

Total (n=101) Lower SII (n=50) | Higher SII (n=51) p
Polyphenols (me) (1461(3-820319) (1461(2)3—025533) (144186—626208) p=0.41
Flavonoids (mg) (6458-515135) (58?—61?64) (65§i?)80) p=0.88
Flavan-3-ols (mg) (37(5)}230) (33?}270) (383229) p=0.99
Phenolic acids (mg) (29‘(‘)4—‘528 6) (292%31 5) (271‘_1597 4) p=0.38
Lignans (mg) (14.522?).43) (13.2223222) (14.3?32.56) p=0.22
Stilbenes (mg) (0.0%-114.07) (0.0(31.-1(?.96) (0.0%}?.09) p=0.67

Results are presented as median (Q1-Q3). SII — systemic immune-inflammation index. Mann-Whitney U test was used to

assess the significance of differences

Table 3. Comparison of estimated daily dietary intake of fatty acids based on SII in patients with advanced CAD

Total (n=101) Lower SII (n=50) | Higher SII (n=51) p
Saturated fatty acids (g) (23.3313;.73) (25.33-'3%).97) (23.7353-'451?1.84) p=0.77
Monounsaturated fatty acids (g) (31.31;.11) (32;31 f53.36) (30.23;28.31) p=0.48
Polyunsaturated fatty acids (g) (15.332?;.17) (18;4?32.54) (14.5;;23.97) p=0.86
EPA+DHA (g) (0.406712.12) (0.4%?.53) (0.4%;53.81) p=0.02
Omega3 fatty acids (g) (3.0‘;.-12.13) (3.42-—667.68) (2.5387;73) p=0.05
Omega-6 fatty acids (g) (12.}(6)321.17) (12.;2%.32) (10.91(%;.22) p=0.97
Omega-6/omega-3 ratio (2.93%-652.02) (2.3%—33.87) (3.3‘2(-)57.29) p=0.01
Cholesterol (mg) (278.394;2-?4621.67) (279.35207-.5136.75) (274.3229-'2;‘4.33) p=0.75

Results are presented as median (Q1-Q3). SII — systemic immune-inflammation index; EPA — eicosapentaenoicacid,

DHA — docosahexaenoic acid. Mann-Whitney U test was used to assess the significance of differences.
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patients with lower and higher NLR levels showed no
statistically significant differences. Furthermore, there
was no statistically significant correlation between
these variables.

The differences in daily dietary fatty acid intake
between groups with lower and higher NLR levels are
shown in Table 5. The group with lower and higher
NLR showed statistically significant differences in the
intake of EPA and DHA acids and the ratio of omega-6
to omega-3. A statistically significant correlation was
found between the NLR parameter and the amount
of omega-3 fatty acids consumed per day (r= -0.21,
p=0.04), DHA and EPA acids (r= -0.22, p=0.03)

and also the ratio of omega-6 to omega-3 fatty acids
(r=0.27, p=0.005).

Due to the potential importance of the omega-6
to omega-3 fatty acids ratio, an analysis was made of
the effect that levels of inflammatory markers (SII and
NLR) had on this parameter. Patients (n=101) were
divided into two subgroups: 1) lower ratio of omega-6
to omega-3 fatty acids (n=51) and 2) higher ratio of
omega-6 to omega-3 fatty acids (n=50). The cut-off
value was the median for all patients of the omega-6
to omega-3 ratio = 4:1.

The group with a lower ratio of omega-6 to omega-3
exhibited lower levels of SII and NLR (Figure 1).

Table 4. Comparison of estimated daily dietary intake of polyphenols based on NLR in patients with advanced CAD

Total Lower NLR (n=51) Hig(gigl(;;LR p
Polyphenols (mg) (1461(3?20319) (150168-121526) (138156-72109) p=0.24
Flavonoids (mg) (645?15135) (6328-813164) (655—51%81) p=0.87
Flavan-3-ols (mg) (37(5)}230) (34?){271) (392230) p=0.92
Phenolic acids (mg) (294(‘)‘286) (29?5;315) (27??73) p=0.11
Lignans (mg) (14.52—2?).43) (17.3213?).74) (12.913;;?).43) p=043
Stilbenes (mg) (0.0%-114.07) (o.o(ji-l(l).sl) (0.(?5?10.10) p=030

Results are presented as median (Q1-Q3). NLR — neutrophil to lymphocyte ratio. Mann-Whitney U test was used to assess

the significance of differences.

Table 5. Comparison of estimated daily dietary intake of fatty acids based on NLR in patients with advanced CAD

Total (n=101) Lower NLR (n=51) Hig(lliirsl(;LR P
Saturated fatty acids (g) (23.35%.73) (24.3?121.39) (23.32;?12.59) p=0.88
Monounsaturated fatty acids (g) (31.;;‘-2211) (31.;‘;)-'51411.77) (31.?235.37) p=0.40
Polyunsaturated fatty acids (g) (15.(3;-;?3.17) (16;10 -;2.54) (14;32(9).35) p=0.55
EPA+DHA (g) (0.406?12.12) (0.5%?f46) (0.3%-5(?.81) p=0.02
Omega-3 fatty acids (g) (3.042-12.13) (3.242—562.84) (2.636?56.52) p=0.08
Omega-6 fatty acids (g) (12.18321.17) (12.1%3809) (11.6lgl324?t.51) p=0.28
Omega-6lomega-3 ratio (2.93i-652.02) (2.332-243.82) (3.41'-1;27) p=0.001
Cholesterel (mg) (278%9??21.67) (283.39543-3320.01) (271.3339?f4?3.52) p=045

Results are presented as median (Q1-Q3). NLR — neutrophil to lymphocyte ratio; EPA — eicosapentaenoic acid, DHA —
docosahexaenoic acid. Mann-Whitney U test was used to assess the significance of differences.
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Figure 1. Levels of inflammatory markers (SII and NLR) in the groups with high and low ratio of omega-6 to omega-3
fatty acids. Results are presented as median (horizontal section), Q1-Q3 (bottom and top of the box), min and max values
(whiskers). The Mann-Whitney U test was used to assess the significance of differences.

The differences were statistically significant for both
SII and NLR values. Additionally, the NLR and SII
inflammatory markers, are strongly and statistically
significantly correlated with each other (=0.79,
p<0.001).

Furthermore, the association between the ratio of
omega-6 to omega-3 fatty acids and inflammatory
markers was tested using Cohen’s agreement test.
Agreement was confirmed between the analysed
variables. A significant association was found in two
cases — between SII and the omega-6 to omega-3 fatty
acids ratio: agreement (%) - 61.4, Cohen Kappa 0.23
(95% C10.03-0.42, p=0.011) and between NLR and the
omega-6 to omega-3 fatty acids ratio: agreement (%) -
65.4, Cohen Kappa 0.31 (95% CI 0.11-0.50, p=0.001).
Concordance between the omega-6 to omega-3 fatty
acids ratio and the inflammatory markers was in the
poor to fair range, but reached a level of statistical
significance.

DISCUSSION

There is an undeniable link between inflammation,
diet, and cardiovascular disease. Plant polyphenols and
omega-3 fatty acids are responsible to a large extent
for a diet’s cardioprotective effect [9, 16, 33]. With an
anti-inflammatory diet, it is possible to reduce NLR

values [25], which predict complications after cardiac
surgery [31].

The aim of this study was to evaluate the nutrition
of patients suffering from CAD, especially with regard
to anti-inflammatory polyphenols and omega-3 fatty
acids. Currently, a number of simple inflammatory
markers are available, such as CRP (standard
diagnostic marker detected in plasma) as well as
SII and NLR (markers easily calculated from blood
morphology) [1, 11, 32]. We hypothesized that patients
that are following an anti-inflammatory diet may have
reduced levels of inflammation markers before CABG.

A comparison of the intake of plant phenolic
compounds with diet showed that the group with
lower SII values was characterized by having a higher
consumption of polyphenols, flavonoids, flavan-3-
ols, lower phenolic acids and lignans, and almost the
same intake of stilbenes compared to the group with
higher SII. Higher intakes of polyphenols, flavonoids,
phenolic acids, and lignans, and a lower consumption
of stilbenes were observed in the group with lower
NLR compared to patients with higher NLR. The
daily amount of flavan-3-ols was almost at the same
level. However, these differences were not statistically
significant.

The results of our previous study regarding CRP
and NLR values were similar to those reported in
the current study, despite differences in the severity
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of CAD. Also, the intake of omega-3 fatty acids
was not significantly different [25]. Basing on our
previous results, we left out the PLR (platelet to
lymphocyte ratio) and MPVLR (mean platelet volume
to lymphocyte ratio) parameters from the current
study. Those markers’ values were not related to the
dietary intake of polyphenols or omega-3 fatty acids
[25, 26]. Interestingly, differences in CRP levels were
observed between the total group of patients analysed
in the current study, and a group of healthy volunteers
(median [Q1-Q3] 1.7 [1.1-3.6] vs 1.0 [0.5-1.8]) [27].

Available publications mostly negate an association
between the intake of omega-3 fatty acids and
traditional inflammation markers [15, 30]. No changes
have been observed in the levels of inflammatory
markers, such as hs-CRP, IL-6, and sICAM, between
placebo and omega-3 supplementation groups [15].
A meta-analysis by Vors et al. has shown no difference
in the effect of EPA or DHA supplementation on
levels of inflammatory markers (such as CRP, IL-
6, or TNF- o) [30]. When analysing the nutritional
intake of fatty acids, the group with lower levels of
SIT and NLR was characterized by lower intakes of
saturated, monounsaturated and polyunsaturated fatty
acids and omega-6 to omega-3 fatty acids ratio, while
having a higher intake of omega-3 fatty acids, EPA
and DHA. This observation is difficult to discuss due
to the limited literature on this subject [2]. The intake
of omega-6 fatty acids in our study was practically
the same in both subgroups with high and low values
of SII, whereas the subgroup with a lower NLR had
a lower daily intake of these fatty acids compared to
the subgroup with a higher NLR. These differences
were statistically significant only for the ratio of
omega-6 to omega- 3, EPA and DHA, and omega-3
fatty acids (when assessing the level of SII), therefore
it is reasonable to assume that these compounds have
the most important impact on the anti-inflammatory
effect of patients’ diets. This observation supports the
findings of previous studies [25] and suggests also
that the panel of markers should include a further
inflammatory parameter, SII. In the context of the
above-cited study describing the lack of effect of
omega-3 fatty acids consumption on CRP, IL-6 and
TNF-a levels [15, 30], our view is that the usefulness
of the NLR and SII markers should be given due
consideration.

Our study confirmed the role of the omega-6
to omega-3 fatty acids ratio as a key parameter for
assessing a patient’s diet. Significant associations were
found between SII and the omega-6 to omega-3 fatty
acids ratio, as well as between NLR and the omega-6
to omega-3 fatty acids ratio. Attention is increasingly
being paid, not only to the ratio of omega-6 to omega-3,
but also to the quotient of EPA and arachidonic
acid (AA), compared to the ratio of DHA to AA, in

assessing possible adverse cardiovascular incidents.
It has been reported that patients with one classical
risk factor of CVD but a higher EPA to AA ratio were
ultimately at a lower risk of CVD [18].

We found that levels of SII and NLR were
significantly reduced in the subgroup of patients that
had a lower ratio of omega-6 to omega-3 fatty acids.
There are no published studies that estimate the effect of
omega-3 fatty acids or plant polyphenols on SII levels.
However, as our study has demonstrated, SII could
be used as a predictor of a diet’s anti- inflammatory
effect. Interestingly, one recent published study has
demonstrated that a modified diet has an effect on
NLR in patients after surgery [19]. In our study, the
group of patients with a higher omega-6 to omega-3
ratio had an average NLR of 2.5. In the study by Sari
et al., the NLR index reflected the severity of CAD
in 180 patients after coronary angiography. An NLR
level above 2.3 was a prognostic element for CAD
[23]. In a study carried out by Yang et al. on 5,602
patients with CAD, the cut-off value of the SII index
was 694.3 x 10°/L. It has been shown that a lower SII
value was associated with a reduced risk of a non-
fatal stroke or infarction, hospitalization due to heart
failure or cardiac death [32].

Due to the lack of guidelines regarding standards
for inflammatory markers, such as NLR and SII,
Fest et al. [8] has proposed reference values for these
parameters in the Rotterdam Study. That prospective
cohort study included 8,711 individuals with
a minimum age of 45 years, and the data was collected
from 2002 to 2014. After calculating SII and NLR
values based on blood count, the differences between
levels were also considered according to age and
gender. As presented in the results, the mean NLR and
SII values calculated for patients participating in our
study were 2.42 for NLR and 502.2 for SII. Whereas
the reference values proposed by Fest et al. [8] for the
65-75 age group (the average age of patients in our
study was 65.1+8.5 years) were mean values of 1.82 for
NLR and 455.0 for SII. This definitely shows that in
our study both inflammatory markers were above the
presented reference levels. Due to their simplicity and
accessibility, these markers should be used as practical
prognostic indicators to identify patients who are at
high cardiac risk. Using SII and NLR for monitoring
the anti-inflammatory effects of diet is a novel
approach but is fully justified, in our opinion, in the
light of recent findings. The our study’s results support
the proposal of Artiach et al., who suggested a need
for further studies using novel methods that would
more precisely identify the specific dietary predictors
that influence inflammation in patients with CAD [2].
Our results are also in line with the developing trend
of diet personalization [6, 14] and may enhance the
panel of examinations allowing the better matching of
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diet to patient phenotype. In addition, a diet-mediated
reduction of subthreshold clinical status in patients
before CABG may contribute to an improved final
outcome of surgical intervention [5, 12].

CONCLUSIONS

We conclude that there exists a need to assess
a patient’s nutritional habits, especially among cardiac
patients. Thelevel of NLR and SII can play an important
role in patient supervision, reflecting the patient’s diet
while at the same time being an integral diagnostic
element. The above-mentioned inflammatory markers
can be an important tool in monitoring compliance
with an anti-inflammatory diet. There is a need for
precise reference values to be established for the NLR
and SII indices in order to be able to correctly relate
patient results to commonly accepted standards. The
combined evaluation of nutritional and inflammatory
marker levels can serve as a simple means of assessing
the risk of adverse cardiovascular events following
CABG. Early intervention, including modification of
the diet, can significantly improve the health condition
of patients. Non-pharmacological approaches, such
as diet modifications, should be an auxiliary but
integral part of the treatment of cardiac patients. We
suggest also the consideration of a model in which
a multidisciplinary team that includes a cardiologist/
cardiac surgeon, a dietitian, and a laboratory
diagnostician, could work together to provide the most
effective patient care.
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