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Abstract

:

Elderly people are at high risk of suffering from infection and being affected by severe forms of disease because their immunosystem suffers from aging. The alteration of normal immune functions causes the increase of pro-inflammatory cytokines which can expose these people to increased risk of developing pathologies as cancer, diabetes, and/or arthritis. Some supplements could be helpful for restoring normal immune functions. We conducted a case-control study to evaluate the efficacy of a supplement containing Sambucus nigra, zinc, tyndallized Lactobacillus acidophilus (HA122), arabinogalactans, vitamin D, vitamin E, and vitamin C to improve the inflammatory levels (IL-6 and CRP) and to modulate the lymphocytes growth. Additionally, we analyzed wellness by self-questionnaire. This study had two control group: a young group and an elderly one. Our study showed that treating elderly patients with the supplement for 30 days improved IL-6, CRP, and lymphocytes levels; the result was independent from the dosage of the supplements used. Elderly patients, despite the improvement, were not able to reach the same conditions of young patients; however, most of the patients (>70%) claimed to “feel better” after the use of the supplement. The use of this supplement should be considered at a low dosage for a prolonged period to reduce inflammation and modulate immune senescence in patients over 60 years old.
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1. Introduction


Elderly people are at high risk of suffering from infection and being affected by severe forms of disease due to the aging of their immune system [1,2]; this is a multifactorial and dynamic phenomenon that affects both natural and acquired immunity and plays a critical role in most chronic diseases in older people [3].



The alteration of cell-mediated immunity in aging patients can be related to thymic involution, reduced levels of thymic hormones, and increased number of immature T lymphocytes [4]. While studies of T cell subpopulations have yielded conflicting results, it appears that T cell proliferative responses are reduced by time due to age increase. Aging is also associated with abnormalities of humoral immunity [3]. Although healthy elderly persons preserve enough functionally active neutrophils, extremely elderly people have diminished bactericidal activity and altered oxygen metabolism [4]. The studies of age-related changes in immune function are a relatively new area of investigation, which is limited by incomplete understanding of the complexities of immune mechanisms in general [5]. The aging of the immune system, called immunosenescence, determines a decrease in all immunity answers, exposing these subjects to recurrent infection and tumor [1,2,3].



In addition to the normal aging process, there are additional factors that contribute to the decrease in immune system efficiency as chronic diseases [6,7] (i.e., diabetes and hypertension), which increase the circulating oxidative species (ROS) and the poorness of the diet, potentially determining a vitamin deficiency that negatively impacts health [8]. There are specific hematological characteristics that are typical of immunosenescence: change in the ratio of CD4/CD8 (<1), increase of IL-6, neutrophilia, and high CRP levels [9,10,11,12].



Maggini et al. underlined that micronutrients and vitamins can be useful to fight the deterioration of the immune system due to aging and to reduce the inflammatory processes that are increased in the elderly [13]. Other researchers confirmed that changes in diet and bad habits and the use of supplements benefit the immune system and fight immunosenescence [14].



Vitamins can modulate inflammation and stimulate the immune answer [15,16].



By combining natural elements, it is possible to induce immune stimulation and reduction of the inflammatory elements and in this way, improving the capacity of answering to the infection [17].



We tested the immune-stimulating efficacy of an oral supplement with Sambucus nigra, zinc, tyndallized Lactobacillus acidophilus (HA122), Arabinogalactans, vitamin D, vitamin E, and vitamin C in children [18], who, like the elderly, can be affected by immune deficits. Despite a different origin of the immune deficit (incomplete maturation in children versus aging in elderly), we speculate that this oral supplement can also benefit aging people. Other studies have already shown the positive effect of vitamins and minerals to prevent chronic disease in aging [19].



This study aimed at evaluating the benefit of an oral powdered supplement (sachet) for lymphocytes, IL-6, and CRP, as well as quality of life, in elderly people compared to a control group without supplement.



The tested nutraceutical was an oral powdered supplement (Difensil® IMMUNO bustine-Humana® Italia S.p.A.). A single dose (1 sachet) contains the following: Sambucus nigra (183 mg), Zinc (7.5 mg), tyndallized Lactobacillus acidophilus (HA122) (1.5 × 109 cells), Arabinogalactans (15 mg), vitamin D (600 UI), vitamin E (45 mg), vitamin C (135 mg), and group B vitamins (vitamin B2: 1.4 mg; vitamin B6: 2.1 mg; vitamin B12: 2.5 mcg; folic acid: 200 mcg).




2. Materials and Methods


This case–control study was conducted in the Department of Otolaryngology of a tertiary hospital from September 2021 to May 2022. All procedures were approved by the local Institutional Review Board committee without release of registration number as preview by the hospital for studies using nutraceuticals and conducted in accordance with the ethical principles outlined in the Declaration of Helsinki. All participants signed a written consent accepting their enrollment in the study and authorizing the use of their data for scientific purposes.



Because we wanted to analyze the “real improvement” of the investigated parameters (lymphocytes, IL-6, and CRP), and not only the “relative gain” obtained using the nutritional supplement, but we also compared elderly patients treated with the supplement both with untreated elderly patients and with a young healthy control group. Thus, we had a young control group (YCG), an elderly control group (ECG), and two treatment groups, for a total of 4 groups.



Inclusion and exclusion criteria were defined both for elderly and young as below.



Inclusion criteria elderly (treated and untreated): people >65 hospitalized for causes other than cancer. Recruitment following SENIEUR protocol guideline [20]. Exclusion criteria: HIV-positive, active systemic infection, connective tissue disease, abnormal tumor marker or cancer.



Inclusion criteria young: people >18 and <50. Only 1 follow-up. Exclusion criteria: congenital or acquired immune disease, active systemic infection, connective tissue disease, abnormal tumor marker or cancer.



Elderly patients were randomized using a computer and assigned to one of the groups. Elderly control group (ECG): untreated subjects; treatment group 1 (TG1): patients treated with one sachet of Difensil® IMMUNO/die for 12 consecutive weeks; treatment group 2 (TG2): patients treated with two sachets of Difensil® IMMUNO/die for 6 consecutive weeks.



In all subjects, the following blood parameters were analyzed: white cell count, interleukin-6 (IL-6), and c-reactive protein (CRP). In YCG, these parameters were collected at the baseline only (T0). In the ECG, TG1 and TG2 tests were performed at T0 (baseline), after 6 weeks with/ without treatment (T1), and after 12 weeks (T2).



2.1. Assay Methods


The venous blood was collected in the morning before 10 am in all subjects under fasting conditions. The anticoagulant was added to the sample and kept frozen. The serum levels of IL-6 and CRP and lymphocyte counts were detected. The levels of PCT and IL-6 were determined by the ELISA method using the human IL-6 enzyme immuno-assay kit (Abcam, Cambridge, UK), respectively. The level of CRP was determined by the immuno-agglutination method using CRP latex reagents produced by Linear Chemicals (Montagat, Barcelona, Spain). Lymphocytes were counted using the standard protocol previously described by Fenech [21].



In addition, the health assessment questionnaire (HAQ) [22] was given to all subjects at T0 (Figure 1). For the elderly, the questionnaire was also given at T2.



Data about gender, age, voluptuary habits, alcohol, and smoke consumption and comorbidities were collected.




2.2. Statistical Analysis


One-way ANOVA was performed to compare both within and between data, and it was used to analyze the variance of lymphocyte number at the different observational points in the elderly, including the data of YCG; the same analysis was performed to analyze the variance and compare the data of IL-6 in the four groups at different follow-ups, excluding YCG at T0 only. Moreover, one-way ANOVA was also used to analyze the variances and compare differences of CRP among the four groups at the different follow up (elderly only). Ad-hoc Bonferroni–Holmes (BH) test was performed. The statistical analyses were performed with Stata® and p < 0.05 was considered statistically significant.





3. Results


120 patients were included in the study; of these, 30 were in the YCG (age average 33.7 ± 8.7; 17 women and 13 men); 30 in the ECG (age average 74.3 ± 8.2; 16 women and 14 men), 30 in the TG1 (age average 73.8 ± 7.8; 17 women and 13 men) and 30 in the TG2 (age average 71.4 ± 7.9; 14 women and 16 men) (Table 1).



3.1. Within-Group Analysis


Table 2 shows the details about the findings we investigated, so to analyze the variances in each group at the different observational times (Table 2).



3.1.1. White Cell


Patients in the ECG did not present differences compared to the number of blood lymphocytes at T0, T1, and T2 (ANOVA: p: 0.5).



Patients in TG1 presented statistically significant differences in the number of lymphocytes (ANOVA: p < 0.001) comparing T0 (baseline) and T2 (second follow-up post-treatment) (BH: p < 0.01); on the contrary, no statistically significant differences in the lymphocytes’ number were observed when comparing patient findings between T0 and T1 (first follow-up post treatment) (BH: p > 0.05). Statistically significant differences in the number of the lymphocytes were observed between T1 and T2 (BH: p < 0.01).



Patients in TG2 presented statistically significant differences in the number of lymphocytes (ANOVA: p < 0.001) between baseline (T0) and the first follow-up after treatment (T1) (BH: p < 0.05), baseline (T0) and second follow-up after treatment (T2) (II (BH: p < 0.01) and T1 and T2 (BH: p < 0.01) (Figure 2).




3.1.2. IL-6


Patients in the ECG did not present statistically significant differences compared to the level of IL-6 at T0, T1, and T2 (ANOVA: p: 0.4)



Patients in TG1 presented statistically significant differences in the level of IL_6 (ANOVA: p < 0.001) when comparing baseline (T0) and the first follow-up after treatment (T1) (BH: p < 0.01), baseline (T0) and the second follow-up after treatment (T2) (BH: p < 0.01) and first (T1) and second (T2) follow-ups after treatment (BH: p < 0.05).



Patients in TG2 presented statistically significant differences (ANOVA: p < 0.001) in the level of IL-6 between baseline observation (T0) and the second follow-up (T2) (BH: p < 0.01). However, the level of IL-6 at the first follow (T1) did not sufficiently decrease to reach statistically significant value when compared with the baseline (T0) (BH: p > 0.05); the variance of IL-6 levels was also not enough large to observe statistically significant differences between the first (T1) and the second follow-up (T2) (BH: p > 0.05) (Figure 3).




3.1.3. CPR


Patients in the ECG did not present statistically significant differences compared to the CPR levels at T0, T1, and T2 (ANOVA: p: 0.3).



Patients in TG1 obtained a statistically significant reduction of the CPR values (ANOVA: p < 0.001) based on the differences between baseline (T0) and the first follow-up (T1) (BH: p < 0.01), T0 and the second follow-up (T2) (BH: p < 0.01), and T1 and T2 (BH: p < 0.01).



Patients in TG2 reduced the level of CPR in a statistically significant manner (ANOVA: p < 0.001); specifically, we observed a statistically significant decrease of CRP comparing the baseline (T0) and the first follow-up (T1) (BH: p < 0.05) and T0 and the second follow-up (T2) (BH: p < 0.01). The reduction of CRP between the first (T1) and the second follow-up (T2) was too small to observe statistically significant differences (BH: p > 0.05) (Figure 4).





3.2. Between Groups Analysis


Table 1 shows the details about lymphocytes number and the level of interleukin-6 (IL-6) and c-reactive protein (CRP) in the young control group (YCG), the elderly control group (ECG), the treatment group 1 (TG1), and treatment group 2 (TG2) at the different observation times and the variances of these parameters among the groups (Table 1).



3.2.1. White Cells


The number of lymphocytes was statistically significantly lower when comparing the findings of YCG (ANOVA: p < 0.0001) and EGC at baseline (T0) (BH: p < 0.0001), T1(BH: p < 0.0001), and T2 (BH: p < 0.0001); moreover, the number of white cells in YCG was statistically lower than the number of the lymphocytes in TG1 at T0 (BH: p < 0.01), T1 (BH: p < 0.01), and T2 (BH: p < 0.01). Similar data were observed comparing YCG with TG2 at all observation points (T0, T1, and T2; p < 0.01).



No statistically significant differences in term of number of lymphocytes were observed comparing the findings of ECG, TG1, and TG2 at T0 (baseline) (BH: p > 0.05).



The number of lymphocytes after treatment was lower in TG1(BH: p < 0.05) and TG2 (BH: p < 0.01) than ECG (ANOVA: p < 0.0001); the white cells were less in the TG1 and TG2 groups when compared with the ECG. Similar findings were observed at T2 (BH: p < 0.01), both comparing TG1 and TG2.



No statistically significant differences in the number of lymphocytes were observed comparing TG1 and TG2 both at T1 and T2 (BH: p > 0.05) (Figure 2).




3.2.2. IL-6


The level of IL-6 was statistically significantly different when comparing YCG (ANOVA: p < 0.0001) and EGC at T0 (BH: p < 0.0001), T1(BH: p < 0.0001), and T2 (BH: p < 0.0001); IL-6 was substantially lower in YGC when compared with TG1 at T0 (BH: p < 0.01), T1 (BH: p < 0.01), and T2 (BH: p < 0.01). Similar data were observed when comparing IL-6 of YCG with the values of TG2 at all observation points T0, T1 (BH: p < 0.01), and T2 (BH: p > 0.05).



ECG, TG1, and TG2 did not present statistically significant differences in the levels of the IL-6 at T0 (baseline) (BH: p > 0.05).



The levels of IL-6 were statistically significantly different when we compared the findings of EGC and TG1 and TG2 after starting the treatment (ANOVA: p < 0.0001); at T1, the levels of IL-6 were notably lower than the ones of ECG both in TG1 (BH: p < 0.01) and TG2 (BH: p < 0.01); the same statistically significant decrease of IL-6 was observed at T2 (BH: p < 0.01) when comparing the ECG with TG1 and TG2.



No statistically significant differences in the variances of IL-6 levels were observed when comparing TG1 and TG2 either at T1 or T2 (BH: p > 0.05) (Figure 3).




3.2.3. CPR


The CRP levels were statistically significantly different (ANOVA: p < 0.0001) when observing these findings in YCG and EGC at T0 (BH: p < 0.0001), T1 (BH: p < 0.0001) and T2 (BH: p < 0.0001). The same relevant differences were observed comparing the findings of YCG and the ones of TG1 at T0 (BH: p < 0.01), T1 (BH: p < 0.01) and T2 (BH: p < 0.01). Similar data were observed comparing YCG with TG2 at all observation points (T0, T1, and T2 p < 0.01).



ECG, TG1, and TG2 did not presented statistically relevant differences in the levels of CPR at T0 (baseline) (BH: p > 0.05)



CRP levels varied with statistically significant differences when we compared the findings of EGC both with TG1 and TG2 after treatment (ANOVA: p < 0.0001); at T1, the levels of CRP were lower than the ones of ECG both in TG1 (BH: p < 0.05) and TG2 (BH: p < 0.01), and similar differences were observed at T2 (BH: p < 0.01) when comparing TG1 and TG2 with untreated elderly patients (ECG).



Statistically significant differences in the levels of CPR were observed comparing the findings of TG1 and TG2 at T1 (BH: p < 0.01) and T2 (BH: p < 0.01) (Figure 4).





3.3. Health Assessment Questionnaire Results


All YGC subjects were healthy, and they felt well (answered that they are “ok”). Among the elderly patients, 32.2% (29 subjects, including untreated and treated patients) reported that they felt well (answered “I am well”), 16.7% (15 subjects) reported that they felt “not very well”, and the remaining 51.1% (46 subjects) reported that they felt bad at the baseline (T0). At T2, 8% (8 subjects) reported that they felt bad (none in TG1 and TG2), 13.3% (12 subjects) reported feeling quite well (2 in the ECG, 4 in TG1 and 6 in TG2) and 77.7% (70 patients) reported that they have been staying well (answered that they are “ok”) (Figure 5).





4. Discussion


Overall, our results showed that using this nutraceutical reduced inflammation, as demonstrated by the reduction in lymphocytes (Figure 2), IL-6 (Figure 3), and CRP (Figure 4) blood levels. However, despite this improvement, elderly patients could not reach the same values of young subjects. Another interesting finding was that elderly patients in TG1 and TG2 in >70% of cases reported an improvement of their health condition (wellness) after treatment, independent of treatment group to which they belonged (Figure 5).



In comparisons between elderly untreated patients (ECG) and treated ones (TG1 and TG2), we observed that although all the patients presented the same conditions at the baseline, the patients who used the nutraceutical had better conditions than untreated ones; the benefit was observed both after 6 weeks and 12 weeks of treatment and was independent from the posology (one or two sachets par day) of the product. The two treatments used did not show any difference in term of their efficacy at T2; in fact, both TG1 and TG2 presented a reduction in lymphocyte number and the levels of IL-6 and CRP.



Patients treated with a higher dose (TG2) reduced the number of lymphocytes quicker than TG1, as shown by the statistically significant differences observed after only 6 weeks of treatment; this improvement was stable in time (statistically significant at T2) despite supplement withdrawal. Notably, the amelioration continued even if treatment was suspended (Figure 2).



The IL-6 levels decreased immediately (T1) in TG1, in which patients were treated with low dose, while it took more time to see similar important reductions (statistically significant) in TG2 (12 weeks) (Figure 3). We speculate that this was related to the better absorption of some elements of the supplement at low dosage (for example, vitamin C) that might improve the efficacy of the specific vitamin and the whole nutraceutical. In fact, excess water-soluble vitamins are excreted from the body through urine [23]; this protective mechanism may interfere with the efficacy of some supplements, especially if administered at high dosage, reducing, as in our case, the expected dose-dependent efficacy [23].



The level of CRP decreased in both treated groups after 6 weeks (T1) independently from the supplement dose (one/two sachet day); TG1 showed important decrease of CRP (statistically significant) when comparing T1 and T2; this finding could mean that by extending the time of supplement use it could possible to ulteriorly reduce the inflammatory levels (reduction of CRP). TG2 substantially reduced the CRP levels after 6 weeks, and this result remained stable after withdrawal (no statistical differences between T1 and T2) (Figure 4). These data could confirm that using the supplement for longer periods, despite at lower dosage, allows a slow, but persistent, progressive reduction of CRP.



Puzianowska-Kuźnicka et al. showed that high IL-6 and CRP levels were associated with poorer physical and cognitive performance in elderly, whereas their lower concentration was associated with better conditions [24].



Patients treated with Difensil® IMMUNO reduced levels of IL-6 and CRP, which, while not reaching the values of the YCG, were notably reduced when compared with the untreated elderly (EGC); additionally, the reduction of the pro-inflammatory elements co-existed with an improvement of quality of life as evidenced by the self-questionnaire. So, despite the preliminary nature of this study and while long-term use and observation are needed to confirm our results, our data seem to agree with previous studies [13] showing that vitamins and supplements are useful for improving elderly’ health.



High concentrations of pro-inflammatory cytokines increase the risk of developing cardiovascular diseases [25], cartilage degeneration [26], lymphoproliferative disorders, multiple myeloma, osteoporosis, and Alzheimer’s disease [27]. These conditions might be prevented reducing CRP and IL-6.



The nutraceutical containing Sambucus nigra, zinc, tyndallized Lactobacillus acidophilus (HA122), Arabinogalactans, vitamin D, vitamin E, vitamin C, and group B vitamins is safe and well-tolerated, as previously shown by trials on children [18].



Several of its components can reduce the level of IL-6 as tyndallized Lactobacillus acidophilus [28], vitamin D [29], vitamin C [30], and vitamin E [31], and can contribute both to reducing CRP and lymphocyte number (vitamin D [32] and Lactobacillus acidophilus [33]). The combination of the elements generally improves immune function [34,35,36] by improving white cell function and reducing systemic inflammation [34,36].



Sambucus nigra reduces ROS, whose elevation contributes to worsening the inflammatory process and reduces the secretion of pro-inflammatory cytokines [37].



Tyndallized Lactobacillus acidophilus (HA122) modulates the immune answer, limiting the excessive production of lymphocytes [38] and reducing the levels of IL-6 [28].



Vitamin C reduces both CRP and IL-6 levels [30,39] as previously showed by Ellulu et al. in their human clinical trial [39] and, like Sambucus nigra, indirectly acts on inflammation by reducing ROS [30].



Vitamin D is widely known both for its stimulating and immune-modulating capacities [25,28]. It promotes monocyte-to-macrophage differentiation, stimulates macrophages to produce the immunosuppressant prostaglandin E2, and downregulates the expression of granulocyte–macrophage colony-stimulating factor [40]. In addition, 1.25(OH)2D3 diminishes the production by macrophages of proinflammatory cytokines and chemokines [38].



Vitamin E modulates T cell function by directly impacting T cell membrane integrity, signal transduction, and cell division, and indirectly through modulation of inflammatory mediators such as pro-inflammatory cytokines and prostaglandin E2 (PGE2) and the reduction of TNF-α and IL-6 [31,41].



Based on the results of this current study, we think that Difensil® IMMUNO should be considered in hospitalized elderly populations as a first-line treatment because (i) it reduces the level of pro-inflammatory cytokines, (ii) it might reduce the risk of infection due to Sambucus nigra (as previously showed in children [14]), (iii) it generally improves quality of life (Figure 5).



Study Limitations


This study presents several limitations. The first is the site of patient recruitment (hospital), and hospitalized patients could present level of lymphocytes, IL-6, and CRP higher than expected in the healthy age-matched population. Second, this population could have benefitted from the supplement because they started with higher inflammatory levels, which were more prone to decrease using anti-inflammatory molecules. Third, the limited sample size allows only preliminary results, because elderly people are affected by different comorbidities which could differently impact the results. Finally, as shown by the large SD (i.e., Figure 2), the lymphocyte count has low reliability and precision; CD4 and CD8 count would be a more accurate tool to monitor the change in the white cells [6]. For this reason, we are conducting an additional study that analyzes the variances of these lymphocytes sub-populations. Larger studies including and comparing elderly hospitalized and non-hospitalized patients, both treated with the oral supplement, are necessary to confirm the efficacy of the product on a large scale.





5. Conclusions


This case control study showed that a nutraceutical based on multiple synergic components like Sambucus nigra, zinc, tyndallized Lactobacillus acidophilus (HA122), arabinogalactans, vitamin D, vitamin E, vitamin C and group B vitamins (B2, B6, B12, folic acid), can reduce inflammatory levels, contain lymphocyte growth and for these characteristics could be a useful tool, especially in hospitalized patients. Patients treated with Difensil® IMMUNO reduced their IL-6, and CRP levels and their lymphocyte number and improved in their wellness (self-report questionnaire). The use of the supplement at lower dosage for longer time allowed slow but consistent improvement of the observed findings; on the contrary, the higher dose for shorter time showed rapid reduction of lymphocytes number and CRP levels, but it was less efficacy on decreasing IL-6 over short time. Based on the results of this study, we suggest using this nutraceutical at low dosage for longer time to reduce inflammatory processes and the risk of developing disease strictly related to the increase of IL-6 and CRP.



Because nutraceuticals are beneficial without any adverse effects, their use should always be considered in elderly patients, even in those who apparently do not suffer from vitamin deficits. The use of these molecules as preventive treatments might reduce the onset of different diseases both related to the inflammation and immune deficit/dysfunction. Longitudinal, large scale, and longtime observational studies aiming at evaluating the beneficial effect of nutraceuticals for prevention of high-impact health system diseases should be performed.



In the future, these combinations of molecules could protect populations from severe and high-cost pathologies, prolonging life expectancy and guaranteeing good health until the end of life.
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Figure 1. Health assessment questionnaire reproduced from Ramey DR, Fries JF, Singh G. in B. Spilker Quality of Life and Pharmacoleconomics in Clinical Trials, 2nd ed., The Health Assessment Questionnaire 1995—Status and Review. Philadelphia: Lippincott-Raven Pub., 1996, pp. 227–237 [21]. Patients answer to the question and each answer correspond to a number from 0 (normal activity) to 3 (totally uncapable to do something). 
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Figure 2. The box graph shows the differences in term of lymphocytes number between young control group (YCG), elderly control group (ECG), treatment group 1 (TG1), and treatment group 2 (TG2); for TG1 and TG2, T1 and T2 were also described. YCG and ECG were always statistically significant different from TG1 and TG2 at T1 and T2. ** p < 0.01 * p <0.05. 
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Figure 3. The box graph shows the differences in the IL-6 levels between young control group (YCG), elderly control group (ECG), treatment group 1 (TG1), and treatment group 2 (TG2); for TG1 and TG2, T1 and T2 were described also. YCG and ECG were always statistically significant different from TG1 and TG2 at T1 and T2. ** p < 0.01 * p < 0.05. 
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Figure 4. The box graph shows the differences in CRP levels between young control group (YCG), elderly control group (ECG), treatment group 1 (TG1), and treatment group 2 (TG2); for TG1 and TG2, T1 and T2 were also described. YCG and ECG were always statistically significant different from TG1 and TG2 at T1 and T2. ** p < 0.01. 
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Figure 5. The bar graph shows the patients’ answer to the administered self-questionnaire for evaluating their health condition before and after treatment. 






Figure 5. The bar graph shows the patients’ answer to the administered self-questionnaire for evaluating their health condition before and after treatment.



[image: Nutrients 14 03476 g005]







[image: Table] 





Table 1. Demographic characteristics of groups.
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	Age
	Gender
	Hospitalized
	Non-Hospitalized
	Surgery Perfomed within 6 Months
	Infection
	Hypertension
	Cardiac Disease
	Obesity
	Ipercolesterol
	Anemia
	Diabetes
	Thyroid Disorders





	YCG
	33.7 ± 8.7
	17 women, 13 men
	14
	16
	5
	4
	18
	6
	7
	6
	4
	6
	8



	ECG
	74.3 ± 8.2
	16 women, 14 men
	12
	18
	6
	4
	15
	8
	5
	14
	2
	8
	6



	TG1
	73.8 ± 7.8
	17 women, 13 men
	13
	17
	5
	4
	18
	6
	7
	6
	4
	7
	8



	TG2
	71.4 ± 7.9
	14 women, 16 men
	10
	20
	8
	4
	16
	10
	6
	18
	2
	12
	8
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Table 2. This table shows the lymphocytes number and the level of interleukin-6 (IL-6) and c-reactive protein (CRP) in the young control group (YCG), the elderly control group (ECG), the treatment group 1 (TG1), and treatment group 2 (TG2). The p-values are reported in the last column of the table, and they refer to the comparison among the groups.
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YCG

	
ECG

	
TG1

	
TG2

	
p-Value

	






	
Lymphocytes

	
T0

	
6.6 ± 1.7

	
13.9 ± 1.7

	
12.9 ± 1.7

	
15 ± 1.8

	
>0.05 (ECG. TG1 TG2)




	

	
T1

	

	
13.6 ±1.8

	
11.7 ± 1.5

	
13 ± 1.7

	
<0.001

	




	

	
T2

	

	
13.5 ± 1.5

	
10 ± 1.5

	
10.5 ± 2

	
<0.001

	




	
IL-6

	
T0

	
2.4 ± 0.9

	
21.5 ± 8.6

	
23.4 ± 11.7

	
19.7 ± 6.7

	
>0.05 (ECG. TG1 TG2)




	

	
T1

	

	
21 ± 10.3

	
9.8 ± 4.2

	
14.8 ± 5.1

	
<0.001

	




	

	
T2

	

	
20.5 ± 11

	
4.8 ± 3.2

	
8.9 ± 3.5

	
<0.001

	




	
CRP

	
T0

	
0.4 ± 0.1

	
6.1 ± 1.8

	
4.5 ± 1.4

	
7.4 ± 2.3

	
>0.05 (ECG. TG1 TG2)




	

	
T1

	

	
5.8 ±1.5

	
1 ± 2.8

	
5.5 ± 1.7

	
<0.01

	




	

	
T2

	

	
5.5 ± 1.4

	
2.1 ± 0.8

	
4.5 ± 1.7

	
<0.01
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