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Abstract
Aim: Celiac Disease (CD) is a chronic, autoimmune and systemic disease. In the present study, the purpose was to investigate the 
effect of a gluten-free diet on Mean-Platelet-Volume (MPV), neutrophil and neutrophil/lymphocyte Ratio (NLR).
Material and Methods: A total of 106 patients who were diagnosed with CD and who were followed-up by the Pediatric Gastroenterology 
Clinic of the Hospital, and 50 healthy children were included in the study. The demographic data of the patients and the neutrophil, 
lymphocyte, platelet, NLR were recorded before the diagnosis and one-year after gluten-free diet. The hematologic parameters of the 
patients were compared with the healthy control group at the diagnosis time. Following a one-year gluten-free diet, the hematologic 
parameters of the patients were compared with the parameters at the diagnosis time.
Results: The mean age of the patients was 12.1±3.2 years (7-16 years), and the mean age of the control group was 14.5±4.1 years 
(12-16 years). A total of 48% (51/106) of the patients were female and 34% (17/50) of the control group was female. Hematological 
parameters of patients compared pre-dietary and post-dietary; lymphocyte and platelet ratios were significantly higher, whereas 
neutrophils, MPV and NLR were significantly lower. Neutropenia was detected in 15 patients before the diet. It was observed that 
neutrophil level reached the normal range after gluten-free diet in patients with neutropenia.
Conclusions: The MPV, neutrophil and NLR values, that was low during the diagnosis, may be ameliorative with the gluten-free diet. 
In addition, CD should be considered in the differential diagnosis of neutropenic patients.
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INTRODUCTION
Celiac Disease (CD) is a systemic disease caused by 
immune mechanism that is triggered by gluten in cereals 
like wheat, barley and rye in individuals who have genetic 
predisposition. The frequency of the disease varies among 
geographical regions. The highest prevalence is in Turkey 
and North America which are countries where wheat is an 
important part of nutrition. In the pathogenesis, several 
factors such as environmental, immunological and 
genetic play roles (1-3).

Platelets are specialized blood cells, which play in 
hemostasis (4). Platelet volume measured to assess 
platelet size is also important in this regard. Increased 
MPV is attribute to an increase thrombopoietic stress 
response (5). Accordingly, platelet activation during 

inflammation can be measured with MPV.  MPV is applied 
as an inflammatory indicator in many diseases. The 
relation between MPV and various diseases was also 
examined in many previous studies (6-8). Neutrophils 
initiate the first stage of defense in systemic inflammation, 
and lymphocytes constitute the protective and regulatory 
composition of inflammation. High Neutrophil/
Lymphocyte Ratio (NLR) is the indicator of an ongoing 
inflammation. 

In previous studies, it was shown that neutrophil and NLR 
are new biomarkers in detecting systemic inflammatory 
response, and there is a significant relation between many 
chronic diseases and NLR (9,10).  In our study, we aimed 
to investigate the relationship between CD and NLR, 
neutrophil, PLR.
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MATERIAL and METHODS
Study design 
A total of 106 newly-diagnosed patients followed-up by 
the Pediatric Gastroenterology Clinic between October 
2017 and February 2019, and 50 healthy children with 
irritable bowel syndrome as control group were included 
in the study.  It was paid attention the control group was 
similar to the patients with celiac disease about age, 
gender and etc. Our study was designed retrospectively. 
Those who had systemic diseases, used drugs that 
affected the leukocyte count and platelet functions, and 
infectious diseases, were excluded from the study. 

Data assessment
The demographic data of all patients (age, gender) and 
MPV, neutrophil, lymphocyte, platelet, NLR, which are 
among hemogram parameters, were recorded before the 
diagnosis and after one-year diet. Endoscopic images and 
histopathological data of the patients were documented. 
Concomitant comorbid diseases, medications and 
previous surgeries were questioned. The hematologic 
parameters of the patients were compared with the 
healthy control group at the diagnosis time. After a one-
year gluten-free diet, the hematologic parameters of 
the patients were compared with the parameters at the 
diagnosis time.

Biochemical measurements
The MPV, NLR, platelets, lymphocytes, leukocytes, 
neutrophils and lymphocytes measurements were made 
within 30 minutes after the blood samples were collected 
in tubes that had dipotassium EDTA in them. The absolute 
neutrophil count being below 1500 mm3 was considered 
as neutropenia. 

Endoscopic evaluation
The endoscopy of the patients was performed with the 
Fujinon EG530WR Endoscopy Device. Consents were 
obtained from the participants. All patients starved 
for 6 hours before the endoscopy, and the endoscopy 
procedure was performed after the patients were sedated 
with Midazolam at a rate of 0.1 mg/kg and Ketamine at a 
rate of 1 mg/kg. The duodenum was examined in detail 

during the endoscopy, and multiple biopsies were taken 
from different parts of the duodenum to diagnose the CD.

Histopathological evaluation
The duodenum biopsies that were taken endoscopically 
were sent to the pathology laboratory in 10% formaldehyde. 
The histopathological evaluation was based on Marsh 
Classification. Characteristic histological findings ( 
increased villous atrophy, intraepithelial lymphocytes, 
and crypt hyperplasia ), was classified with Standard 
Classification of Marsh (11).

Statistical analysis
The normality of distribution of continuous variables 
was tested by Shaphiro Wilk test. Mann-Whitney U test 
(for non-normal data) was used for comparison of two 
independent groups and Wilcoxon test was used to 
compare before and after measurements for non-normal 
data. Chi-square test was used to assess the relation 
between categorical variables. Statistical analysis was 
performed with SPSS 24.0; and a p value < 0.05 was 
accepted as statistically significant.

RESULTS
A total of 156 people were included in the study; 106 of 
them were patients with CD, and 50 of them constituted 
the healthy control group. The mean age of the patients 
with CD who were included in the study was 12.1±3,2 
years (range: 7 - 16 years), and the mean age of the control 
group was 14.5±4.1 years (range: 12 years - 16 years). 
A total of 48% (51/106) were female, 52% (55/106) were 
male in the patient group, and 34% (17/50) of the control 
group were female and 66% (33/50) were male. Significant 
differences were not detected in the age and gender 
distribution between each groups (p>0.05). When the two 
groups were compared in terms of hematologic parameter 
counts and ratios, it was determined that lymphocyte and 
platelet counts were significantly higher and neutrophil 
counts, NLR and MPV were significantly lower in patients 
with CD than in the healthy control group at the time of 
diagnosis (p<0.05) (Table 1). 

Table 1. Comparison of the patient and control group

Variables Celiac Patients (n=106) Control (n=50) p

Female/Male (n) 51/55 17/33 0.097

Median±SS [25%-75%] Median±SS [25%-75%]

Age (years) 12.1±3.2 [range:7 -16 ] 14.5±4.1 [range:12 -16 ] 0.237

Platelet 353±82x103 [296x103 - 434x103] 270±51x103[232 x103 -313x103] 0.001*

Lymphocyte 3190±512 [2270 -4700 ] 2535±523 [1970 -3240 ] 0.006*

Neutrophil 2510±498 [1625 -4220 ] 4190±975 [2620 -5350 ] 0.001*

NLR 0.79±0.18 [0.44 -1.38 ] 1.63±3.1 [1.12 -1.93 ] 0.001*

MPV 8.4±2.2 [7.3 -9.7 ] 9.35±3.7 [8.8 -10.1 ] 0.001*

NLR; Neutrophil / Lymphocyte Ratio, PLR; Platelet/ Lymphocyte Ratio, MPV; Mean Platelet Volume, *Significant at < 0.05; Mann Whitney U-test
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Hematological parameters of CD compared pre-dietary 
and post-dietary; lymphocyte and platelet ratios were 
significantly higher, whereas neutrophils, MPV and NLR 
were significantly lower (p<0.05). Platelet and lymphocyte 
counts decreased significantly and neutrophil counts, MPV 
and NLR rates increased significantly after diet in patients 
with CD, (p <0.05). However, it was found that PLR ratio 
was not significantly affected by diet (p> 0.05) (Table 2).

In 15 patients with CD, pre-diet neutrophil values were 
below 1500 / mm3 and these patients were accepted 
as neutropenia. Folic acid deficiency was detected in 5 
patients and vitamin B-12 deficiency was detected in 
6 patients. Etiology was not detected in four patients. 
Neutrophil counts returned to normal at the end of the first 
year with vitamin supplementation and gluten-free diet in 
all patients.

Table 2. Comparison of the values of the Patient Group before and after the diet

Before the diet (n=106) After the diet (n=106)
p

Median±SS [25%-75%] Median±SS [25%-75%]

Platelet 353±82x103 [296x103 - 434x103] 291±72 x103[256 x103-344 x103] 0.001*

Lymphocyte 3190±512 [2270 -4700 ] 2650± 498 [2060 -3560 ] 0.001*

Neutrophil 2510±498 [1625 -4220 ] 3470±617 [2620 -4940 ] 0.001*

NLR 0.79±0.18 [0.44 -1.38 ] 1.27±0.24 [0.92 -1.9 ] 0.001*

MPV 8.40±2.2 [7.3 -9.7 ] 9,25±2.3 [8.1 -9.8 ] 0.004*

NLR; Neutrophil / Lymphocyte Ratio, PLR; Platelet/ Lymphocyte Ratio, MPV: Mean Platelet Volume, *Significant at <0.05; Wilcoxon test

DISCUSSION
Although platelets play an active role in inflammation, 
MPV has also been reported to induce inflammation by 
causing platelet activation (7,8,12). Although there are 
many studies examining the relationship between MPV 
and inflammatory diseases, conflicting results have been 
reported (13,14).  While MPV value increased in some 
diseases, it decreased in some diseases (15-19). When 
the literature was reviewed, it was detected that there are 
different results regarding the use of MPV as a biomarker 
both in patients with CD and in other local or systemic 
inflammation. In studies that were conducted on adult 
patients with CD, it was reported that MPV was higher at 
significant levels at the time of diagnosis, and that MPV 
decreased at significant levels after a gluten-free diet 
(20,21). In some studies, it has been reported that there 
is no significant relationship between dietary compliance 
and MPV (22). In our study, MPV value was determined to 
be lower at the time of diagnosis than in the control group. 
It was also determined that MPV values improved with the 
gluten-free diet.

White spheres play roles in the pathogenesis of several 
diseases. In addition to the increases in the number 
of neutrophils in acute inflammatory processes, the 
decrease in the number of lymphocytes because of acute 
stress also reflects the changes in the immune system. 
The rate of these two subgroups to each other was 
used as an inflammation marker (23). NLR is an easily 
accessible and inexpensive inflammatory marker that is 
calculated by dividing the number of neutrophils by the 
number of lymphocytes. In the study that was conducted 
by Temiz et al., it was reported that increased NLR had a 
strong relation with mortality in cardiovascular diseases 

(24). In the study that was conducted by Ghaffari et al., it 
was reported that increased neutrophil and NLR counts 
were a predictive factor in terms of heart failure in patients 
who had myocardial infarction that had ST elevation (25). 
In the study that was conducted by Markar et al. with 
patients who had acute appendicitis, they reported that 
the NLR elevation and clinical findings and symptoms 
were diagnostic (26). NLR elevation was correlated 
with the severity of the disease in patients with acute 
pancreatitis (27). In the study that was conducted by A. 
Temizi et al. with patients who had acute cholecystitis, it 
was reported that increased NLR was higher at significant 
levels in patients who had acute cholecystitis (28). In 
the study that was conducted by Celikbilek et al., it was 
reported that NLR was higher at significant levels in 
patients who had active ulcerative colitis than in the 
Control Group (29). In the present study of ours, it was 
found that neutrophil and NLR counts were lower at the 
time of diagnosis when compared to the Control Group 
and post-dietary values. Celiac Disease is characterized 
by a deficiency of trace elements and vitamins, and 
involves the small intestine. It is known that neutrophil 
synthesis may be reduced in the absence of vitamins and 
trace elements like folic acid, Vitamin B-12 deficiency and 
copper, which are all essential for neutrophil synthesis. A 
total of 5 patients had folic acid deficiency, and 6 patients 
had Vitamin B 12 deficiency. No etiological causes were 
detected in 4 patients. In the follow-ups of the patients, 
it was determined that neutrophils and NLRs improved 
with the diet and vitamin support in 11 patients who had 
vitamin deficiency, and the neutrophil and NLR ratios of 
the other 4 patients improved at significant levels with 
only a gluten-free diet. It was observed that there was an 
improvement in hematological parameters like neutrophil 
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and NLR values of non-neutropenic patients after gluten-
free diet and it was similar to the healthy control group.

The present study had some limitations and strong 
points. Rare studies have been conducted with children 
who have CD. The inclusion of pediatric Celiac patients 
and comparison of them with the healthy control group 
are the strengths of our study. In addition, the effect of 
diet on hematologic parameters was also examined by 
comparing the data that were obtained both before and 
after the diet in patients with CD. The fact that our study 
had retrospective design, and that the trace elements were 
not examined at the time of diagnosis and in the follow-
ups constitutes the limitation of our study.

CONCLUSION
In conclusion it was demonstrated that the neutrophil 
count is low and lymphocyte count is high in patients 
with CD compared to the control group. For this reason, 
we believe that in cases with neutropenia, CD should be 
kept in mind. In addition, the MPV, neutrophil and NLR 
values, which are low in cases with CD compared to the 
healthy control group at diagnosis time, are improved with 
a gluten-free diet. After the diagnosis, increased MPV, 
neutrophil and NLR show the compliance to the diet. We 
believe that hematologic parameters can be used in terms 
of compliance in the follow-up of patients. New studies 
that will be conducted with different populations are 
needed. 
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