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Introduction   

The global obesity epidemic affects more than 2 
billion people (1). Obesity is an excess of adipose 
tissue (2). The most important indicator of the 
damage caused by obesity is inflammation in the 
body. Obesity causes a chronic systemic 
inflammation (2,3). Recent studies have revealed 
the presence of low grade inflammation in obesity 
(2,4). Obesity is associated with inflammatory and 
immune changes in dipose tissue that contribute 
to cardiometabolic risk (5).  

Since obesity is a heterogeneous disease; 
diagnosis, treatment and follow-up should be 
individualized (6). Diagnosis of obesity; it is 
determined when the body mass index is 30 
kg/cm and above (7). Other parameters 
commonly used in diagnosis are waist 
circumference, waist-to-hip and waist-to-height 

ratios, visceral fat area, body fat and body shape 
index (8). 

 Treatment in obesity; it can be in the form of 
lifestyle changes such as diet and exercise, as well 
as pharmacotherapy and bariatric surgery (9). Diet 
therapy in the treatment of obesity; personalized 
nutritional recommendations and should be 
applicable in daily life (6). Bariatric surgery; it is 
more effective than conservative treatments in 
terms of improving obesity-related diseases such 
as high blood pressure-cholesterol-sugar, reducing 
body fat and reducing mortality (6). Bariatric 
surgery, included Roux-en-Y gastric bypass, 
laparoscopic adjustable gastric band, duodenal 
switch, and sleeve gastrectomy (10). We included 
patients who underwent sleeve gastrectomy in our 
study. 

In this study, we investigated whether 
inflammation is more likely to decrease with 
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We investigated -using hemogram parameters- whether inflammation is more likely to decrease with bariatric surgery or 
diet. 
Pre- and postoperative hemogram values of 41 pat ients who underwent sleeve gastrectomy were measured and hemogram 
values of 26 patients on diet were measured before and after diet in venous blood samples. Age, gender, size, weight, body 
mass index, lymphocyte percentage, neutrophil percentage, lymphocyte,  neutrophil, white blood cells, hemoglobin, 
platelets, RDW (Red Cell Distribution Width), MPV (Mean platelet volume), neutrophil -lymphocyte ratio, platelet-
lymphocyte ratio values were recorded. 
Twenty eight (%68.3) of the patients who underwent gastrectomy were female and 13 (%31.7) were male. Nine (%34.6) of 
the cases that were weakened by diet were women and 17 (%65.4) were men. There were significant differences in both 
groups in terms of preoperative / pre-diet and postoperative / post-diet weights (p = 0.00 / p = 0.03) and body mass 
index (p = 0.00 / p = 0.00). The group who had bariatric surgery was overweight before and after, and their body mass 
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lymphocyte ratio, Platelet-lymphocyte ratio values were similar in patients who underwent gastrectomy and diet 
(Respectively p=0.40, p=0.06, p=0.42, p=0.08, p=0.46, p=0.58, p=0.35, p=0.39). Lymphocyte, neutrophil, white blood cell 
blood cells were higher in the bariatric surgery group, both preoperatively (Respectively p=0.01, p=0.00, p=0.00) and 
postoperatively (Respectively p=0.02, p=0.00, p=0.04), than those on diet. 
Surgery or diet was not superior to each other in obesity treatment. The benefits we expected were available in both 
groups. They lost enough weight and their body mass index decreased. The important thing here was to lose weight. It is 
possible to live healthier and minimize inflammation by fighting obesity.  
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bariatric surgery or diet. For this purpose, we used 
easily accessible and cheap biomarkers (11), such 
as neutrophil-lymphocyte ratio, thrombocyte-
lymphocyte ratio calculated from hemogram 
parameters.   

Materials and Methods  

Sixty-seven patients who came to the endocrine, 
general surgery and diet outpatient clinic between 
2015 and 2020 who were weakened by 
gastrectomy or diet were included in the study. 
Pre- and postoperative hemogram values of 41 
patients who underwent sleeve gastrectomy were 
measured and hemogram values of 26 patients on 
diet were measured before and after diet in venous 
blood samples placed in EDTA-standard tubes 
using Abbott Cell-Dyn 3700 Hematology Analyzer 
with the flow cytometry method. (year), gender, 
size (centimeter), weight body mass 
index(kilogram / meter²),  lymphocyte percentage 
(%), neutrophil percentage (%), lymphocyte 
(10(9)L),  neutrophil (10(9)L), white blood cells 
(10(9)L), hemoglobin (g/dl), platelets (10(9)L), 
RDW (Red Cell Distribution Width) (%), MPV 
(Mean platelet volume) (fL), neutrophil-
lymphocyte ratio, platelet-lymphocyte ratio values 
were recorded. These values were compared 
between patients who underwent gastrectomy and 
diet. To avoid acute effects of the operation, 
hemogram and metabolic values were measured 
after the first month of the operation. We 
excluded pregnant women, patients with dietary 
compliance problems, patients using any long-
term medication, those with chronic diseases such 
as diabetes and hypertension, patients with blood 
disease and acute-chronic infections. Approval 
was obtained from the Ethics Committee of 
Karatay University Medical School for this study.  

The data were analyzed with windows compatible 
SPSS version 22.P <0.05 was accepted as the limit 
of significance. The compliance of the data with 
the normal distribution was determined with the 
Kolmogorov Smirnov Test. In comparison of 
variables that are not suitable for normal 
distribution, Wilcoxon test was used.  

Results 

41 bariatric surgeries were performed and 26 
patients who were weakened by diet were included 
in the study. Sleeve gastrectomy was applied to 
cases as a bariatric surgery method. 28 (% 68.3) of 
the patients who underwent gastrectomy were 
female and 13 (% 31.7) were male. 9 (% 34.6) of 

the cases that were weakened by diet were women 
and 17 (% 65.4) were men. 

Pre-operative/pre-diet and post-operative/post-
diet results: There were significant differences in 
both groups in terms of preoperative/pre-diet and 
postoperative/post-diet weights (p = 0.00/p = 
0.03) and body mass index (p = 0.00/p = 0.00). 
The group who had bariatric surgery was 
overweight, and their body mass index was higher 
before and after. Lymphocyte percentage, 
Neutrophil percentage, Hemoglobin, Platelets, 
RDW, MPV, Neutrophil-lymphocyte ratio, 
Platelet-lymphocyte ratio values were similar in 
patients who underwent gastrectomy and diet 
(Respectively p=0.40, p=0.06, p=0.42, p=0.08, 
p=0.46, p=0.58, p=0.35, p=0.39). Lymphocyte, 
Neutrophil, White blood cells were higher in the 
bariatric surgery group, both preoperatively 
(Respectively p=0.01, p=0.00, p=0.00) and 
postoperatively (Respectively p=0.02, p=0.00, 
p=0.04), than those on diet (Table 1). Pre-
operative/post-operative results: Compared to 
pre-operation, there was a significant reduction in 
the weight of the cases undergoing bariatric 
surgery (p=0.00). Body mass index was 
significantly reduced (p= 0.00). Although there 
was a significant decrease in the lymphocyte count 
(p=0.02) and neutrophil count (p=0.03); there was 
no significant change in the lymphocyte 
percentage (p=0.80) and neutrophil percentage 
(p=0.24).  There was a significant decrease in 
white blood cells (p=0.00) postoperatively, there 
was no significant increase in hemoglobin 
(p=0.50), platelets (p=0.65) and RDW (p=0.89). 
There was no change in neutrophil-lymphocyte 
ratio (p = 0.95) and thrombocyte-lymphocyte ratio 
(p = 0.06) before and after bariatric surgery (Table 
2). 

Pre-diet/post-diet results: There were also 
significant changes in patients who lost weight 
with diet compared to before diet.  Weight 
(p=0.00) body mass index (p=0.00) were 
significantly reduced in dieting patients, as in 
patients who had bariatric surgery.  There was a 
decrease in the number of lymphocytes (p=0.03) 
but no change in the percentage of lymphocytes 
(p=0.09). Interestingly, there was no significant 
increase in the number of neutrophils (p=0.71) 
and there was a significant increase in the 
percentage of neutrophils (p=0.02) in patients 
who were weakened by diet.  White blood cells 
(p=0.01), platelets (p=0.02), RDW (p=0.00) values 
were significantly decreased after diet.  There was 
no significant change in hemoglobin (p=0.78), 
MPV value (p=0.51), the  Neutrophil-lymphocyte  
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Table 1. Pre-Operative/Pre-Diet and Post-Operative/Post-Diet Results 

 Bariatric surgery(n=41) 

Mean ± Standard deviation 

Control(n=26) 

Mean ± Standard deviation 

Z* P 

Age   (year)                                 33.1±8.4 31.8±9.3 -1.08 0.28 

Size (centimeter)                                   168.0±9.6 172.82±9.7 -1.03 0.30 

Weight(kilogram)                             124.0±24.3* 104.2±16.9*º -3.64 0.00 

                                          98.2±24.6** 93.0±17.1**º -2.07 0.03 

Body mass index(kilogram / 
meter²)               

43.67±5.90* 35.09±4.23*º -4.43 0.00 

                                          34.19±6.60** 30.99±3.77**º -3.16 0.00 

lymphocyte percentage(%) 31.40±5.30* 33.70±7.30*º 0.82 0.40 

 31.30±6.20** 30.60±7.90**º -0.38 0.70 

Neutrophil percentage(%)      58.9±6.9* 54.2±7.3*º -1.86 0.06 

                                          57.5±7.2** 58.0±8.7**º -0.41 0.67 

Lymphocyte(10(9)L)                      2.76±0.59* 2.36±0.72*º -2.42 0.01 

                                          2.48±0.68** 2.04±0.45**º -2.28 0.02 

Neutrophil (10(9)L)                        5.10±1.25* 3.81±0.93*º -3.16 0.00 

                                           4.64±1.53** 3.83±0.93**º -2.73 0.00 

White blood cells(10(9)L) 8.53±2,01* 6.97±1.41*º -2.60 0.00 

 7.33±2.45** 6.73±0.98**º -2.00 0.04 

Hemoglobin(g/dl) 13.71±1.62* 14.76±1.81*º -0.79 0.42 

 13.83±1.57** 14.74±1.44**º -0.17 0.85 

Platelets(10(9)L) 295.02±72.79* 264.65±61.93*º -1.74 0.08 

 288.51±80.14** 259.38±53.47**º -1.86 0.06 

RDW(%)  15.18±1.58* 14.97±1.77*º -0.73 0.46 

 15.14±1.61** 14.33±1.45**º -1.98 0.04 

MPV(fL) 7.45±0.95* 7.74±1.58*º -0.54 0.58 

 7.81±1.30** 7.60±0.96**º -1.46 0.14 

Neutrophil-lymphocyte ratio  1.91±0.59* 1.75±0.66*º -0.92 0.35 

 1.91±0.61** 1.98±0.71**º -0.39 0.69 

Platelet-lymphocyte ratio 111.03±35.27* 121.20±45.74*º -0.85 0.39 

 121.72±39.54** 130.70±31.98**º -1.29 0.20 

*: before the operation 
**: after the operation 
*º : before diet 
**º: after diet 
RDW:Red Cell Distribution Width 
MPV:Mean platelet volume 
Z*:Wilcoxon associated Z score 

Ratio (p=0.14), the Platelet-lymphocyte ratio 
(p=0.22) (Table 3). 

Discussion 

İn this study, we compared the results of bariatric 
surgery and dietary in the obesity treatment. We 
investigated whether metabolic and hemogram 
values are better in bariatric surgery or in the 
treatment of obesity with diet. In both cases, we 

looked for clues to improvement in chronic 
inflammation. We reached interesting results.   

In our study, among hemogram parameters, white 
blood cell count, lymphocyte count, neutrophil 
count tended to decrease in patients who 
underwent bariatric surgery compared to the 
preoperative period. This was a positive 
development in reducing inflammation.  We 
evaluated patients who underwent bariatric 
surgery before  and  1  month after the operation.  
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Table 2. Pre-Operative/Post-Operative Results 

 Bariatric surgery(n=41) 

before the operation 

Mean ± Standard 
deviation 

Bariatric surgery(n=41) 

after the operation 

Mean ± Standard 
deviation 

Z* P 

Weight(kilogram) 124.0±24.3 98.2±24.6 -5.57 0.00 

Body mass index(kilogram / meter²)               43.67±5.90 34.19±6.60 -5.57 0.00 

lymphocyte percentage(%) 31.46±5.38 31.32±6.25 -0.24 0.80 

Neutrophil percentage(%) 5.10±1.25 4.64±1.53 -1.16 0.24 

lymphocyte (10(9)L) 2.76±0.59 2.48±0.68 -2.24 0.02 

Neutrophil(10(9)L) 5.10±1.25 4.64±1.53 -2.13 0.03 

White blood cells(10(9)L) 8.53±2.01 7.33±2.45 -3.14 0.00 

Hemoglobin(g/dl) 13.71±1.62 13.83±1.57 -0.67 0.50 

Platelets(10(9)L) 295.02±72.79 288.51±80.14 0.44 0.65 

RDW(%)  15.18±1.58 15.14±1.61 -0.13 0.89 

MPV(fL) 7.45±0.95 7.81±1.30 -1.43 0.15 

Neutrophil-lymphocyte ratio  1.91±0.59 1.92±0.61 -0.5 0.95 

Platelet-lymphocyte ratio 111.03±35.27 121.72±39.54 -1.84 0.06 

RDW:Red Cell Distribution Width 
MPV:Mean platelet volume 
Z*:Wilcoxon associated Z score 
 

Table 3. Pre-Diet/Post-Diet Results 

 Control(n=26) 

before diet 

Mean ± Standard deviation 

Control(n=26) 

after diet 

Mean ± Standard 
deviation 

Z* P 

Weight(kilogram) 104.2±16.9 93.0±17.1 -4.45 0.00 

Body mass index(kilogram / 
meter²)               

35.09±4.23 30.99±3.77 -4.45 0.00 

lymphocyte percentage(%) 33.79±7.39 30.63±7.93 -1.66 0.09 

Neutrophil percentage(%) 3.81±0.93 3.83±0.93 -2.19 0.02 

Lymphocyte(10(9)L) 2.36±0.72 2.04±0.45 -2.08 0.03 

Neutrophil(10(9)L) 3.81±0.93 3.83±0.93 -0.36 0.71 

White blood cell(10(9)L) 6.97±1.41 6.73±0.98 -2.56 0.01 

Hemoglobin(g/dl) 14.76±1.81 14.74±1.44 -0.26 0.78 

Platelets(10(9)L) 264.65±61.93 259.38±53.47 -2.22 0.02 

RDW(%) 14.97±1.77 14.33±1.45 -2.77 0.00 

MPV(fL) 7.60±0.96 7.74±1.58 -0.64 0.51 

Neutrophil-lymphocyte ratio  1.75±0.66 1.98±0.71 -1.46 0.14 

Platelet-lymphocyte ratio 121.20±45.74 130.70±31.98 -1.20 0.22 

RDW:Red Cell Distribution Width 
MPV:Mean platelet volume 
Z*:Wilcoxon associated Z score 

We encountered a significant weight loss and a 
decrease in body mass index.  

As in our study, the leukocyte counts were lower 
in 494 patients who had sleeve gastrectomy 
compared to the preoperative period (12). In one 

study, adipose tissue leukocyte count remained 
higher than baseline after bariatric surgery (13). 
Lymphocyte count was significantly reduced; 
There was no change in lymphocyte percentage. 
Likewise, the neutrophil count was significantly 
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reduced: There was no change in neutrophil 
percentage. In a study in which all bariatric 
surgical methods were evaluated, a decrease was 
found in the neutrophil count of the patients after 
the operation, similar to our study (14).  

One study showed that low hemoglobin and 
anemia worsened after the operation in 77 patients 
who had sleeve gastrectomy (15). On the contrary, 
hemoglobin levels and RDW values did not 
change in our work. The reason for this may be 
the use of nutritional and vitamin supplements 
before and after bariatric surgery.  

In this study, there was no change in platelet 
levels and MPV.  Platelet values decreased in 128 
obese patients who underwent bariatric surgery, 
and MPV remained the same, unlike our study 
(16). In another study, 205 patients with sleeve 
gastrectomy had a decrease in postoperative 
platelet values, MPV values were elevated (17). 

 In one study, 46 patients who underwent bariatric 
surgery had a decrease in neutrophil lymphocyte 
ratios (18).  In a similar study, the neutrophil 
lymphocyte ratio decreased in parallel with the 
increase in neutrophil count in patients with 
bariatric surgery (19). In our study, neutrophil-
lymphocyte ratio and thrombocyte lymphocyte 
ratio did not change.  

In a study comparing bariatric surgery cases with 
and without complications, neutrophil lymphocyte 
ratio and platelet lymphocyte ratio were found to 
be higher in complicated cases (20). There were 
no patients who developed complications in our 
cases; there was no change in neutrophil 
lymphocyte ratio and thrombocyte lymphocyte 
ratio.  

In obese patients weakened by diet, white blood 
cell count, lymphocyte count, RDW, platelet count 
tended to decrease compared to pre-diet. It was 
noteworthy that the percentage of neutrophils was 
increased. When we look at the obesity treatment 
with diet, weight loss and decrease in body mass 
index were significant as in bariatric surgery. The 
white blood cell count decreased significantly. 
Although the lymphocyte percentage did not 
change, the lymphocyte count decreased. 
Neutrophil percentage increased, neutrophil count 
did not change. In a study investigating 
inflammation in people who did diet and diet + 
exercise, while the leukocyte count did not 
change, the neutrophil count decreased (21). In 
our study, the white blood cell count decreased, 
but the neutrophil count increased. In one study, 
it has been shown that a diet in the form of calorie 
restriction reduces inflammation by reducing the 

numbers of leukocytes, lymphocytes and 
neutrophils in the blood, even in non-obese 
individuals (2).  

Unlike bariatric surgery, a significant reduction in 
RDW was seen. Because dieting takes longer to 
lose weight, nutritional disorders and vitamin 
deficiencies develop. Generally, nutritional 
supplements are started immediately after the 
operation in bariatric surgery. As in our study, a 
decrease in lymphocyte count was observed in 
obese patients who diet before bariatric surgery 
(22). There was a decrease in the platelet count. 
Neutrophil lymphocyte ratio and thrombocyte 
lymphocyte ratio did not change as in bariatric 
surgery. 

The increase in leukocytes is a good biomarker in 
acute - chronic infection and tissue damage (23). 
In our study, the leukocyte count decreased in 
patients who were weakened by both bariatric 
surgery and diet.  

In our study, white blood cell count and 
lymphocyte count were low in addition to weight 
loss and decreased body mass index in both 
bariatric surgery and dietary obesity treatment. 
There was no change in lymphocyte percentage in 
both groups. In another study, it has been shown 
that even short-term calorie restrictive diets 
reduce the microparticles of platelets and 
leukocytes, thus contributing to the reduction of 
inflammation (24). Interestingly; in our study, the 
neutrophil count did not change in the dieters, but 
the neutrophil percentage increased; neutrophil 
count decreased and neutrophil percentage did not 
change in those who had bariatric surgery. In a 
separate study, an increase in neutrophil count was 
observed in both groups in the form of bariatric 
surgery and lifestyle intervention in the treatment 
of obesity (25).  

Likewise, hemoglobin and MPV did not change in 
the bariatric surgery group and in the group that 
lost weight with diet. This may be due to the fact 
that nutritional supplements begin immediately 
after surgery in patients who undergo surgery. 
Neutrophil lymphocyte ratio and thrombocyte 
lymphocyte ratio did not change in both groups. 
Unlike our study, in one study, the ratio of 
thrombocyte and thrombocyte lymphocyte was 
higher in the obese group compared to the non-
obese group (26). The limitations of our study are 
the small number of cases and the failure to 
examine the metabolic and inflammation values of 
the cases in the 3rd and 6th months after 1 
month. 
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In conclusion, obesity surgery or diet was not 
superior to each other in obesity treatment. The 
benefits we expected were present in both groups. 
They lost enough weight and body mass index 
decreased. White blood cells, lymphocyte counts, 
platelets, and RDVs decreased. Neutrophil 
lymphocyte ratio, thrombocyte lymphocyte ratio, 
neutrophil count, neutrophil percentage, MPV, 
hemoglobin values were not significantly different 
when the two groups were compared with each 
other. The important thing here was to lose 
weight. It is possible to live healthier and 
minimize inflammation by fighting obesity.  
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