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ABSTRACT 

The aim of the present study was to evaluate the neutrophil lymphocyte ratio as a predictive 

marker of gestational diabetes. Total leukocyte counts and differential leukocyte counts were 

measured manually. The results after analysis revealed that there was an increased neutrophil 

lymphocyte ratio among the women with gestational diabetes mellitus.  
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INTRODUCTION 

Gestational diabetes is one of the most common health problems for pregnant women.  It affects 

about 5 percent1 of all pregnancies, which means there are about 200,000 cases each year.  If not 

treated, gestational diabetes can cause health problems for mother and foetus. The good news is 

that gestational diabetes can be treated, especially if it’s found early in the pregnancy.  There are 

some things that women with gestational diabetes can do to keep themselves well and their 

pregnancies healthy. Controlling gestational diabetes is the key to a healthy pregnancy. If 

not treated, gestational diabetes can lead to health problems, some of them are serious. The best 

way to promote a healthy pregnancy if we have gestational diabetes is to follow the treatment 

plan outlined by the health care provider 1. 

Gestational diabetes 

It can be defined as "carbohydrate intolerance of variable severity with onset or first recognition 

during pregnancy"2. Women diagnosed to have GDM are at increased risk of future diabetes 

predominantly type II diabetes mellitus (DM) as are their children. Thus, GDM offers an 

important opportunity for the development, testing and implementation of clinical strategies for 

diabetes prevention 3. Approximately 7% of all pregnancies are complicated by GDM, resulting 

in more than 200,000 cases annually. The prevalence may range from 1 to 14% of all 

pregnancies, depending on the population studied and the diagnostic test employed4. Most 

women who have gestational diabetes give birth to healthy babies, especially when they keep 

their blood sugar under control, eat a healthy diet, get regular, moderate physical activity, and 

remain a healthy weight. In some cases, though, the condition can affect the pregnancy. 

Neutrophils  

These are the predominant immune cell population in human blood, where they patrol and 

protect us from pathogens, and diseases with neutropenia show that they are indispensable for 

controlling bacterial and fungal infections. Neutrophils develop in the bone marrow from 

haematopoietic stem cells in a process called granulopoiesis 5. Neutrophils, the most abundant 

human immune cells, are rapidly recruited to sites of infection, where they fulfil their life-saving 

antimicrobial functions. While traditionally regarded as short-lived phagocytes. Neutrophils are 

sexually dimorphic. Neutrophils from women exhibit a small additional x chromosome structure, 

known as a “neutrophil drumstick”. Neutrophil show increased segmentation as they mature. A 

normal neutrophil should have 3- 5 segments 6. 

Lymphocyte 
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These are small white blood cell (leukocyte) that plays a large role in defending the body against 

disease. Lymphocytes are responsible for immune responses. There are two main types of 

lymphocytes: B cells and T cells. The B cells make antibodies that attack bacteria and toxins 

while the T cells attack body cells themselves when they have been taken over by viruses or have 

become cancerous. Lymphocytes secrete products (lymphokines) that modulate the functional 

activities of many other types of cells and are often present at sites of chronic inflammation 7. A 

lymphocyte is one of the subtypes of white blood cell in a vertebrate’s immune system. 

Lymphocytes include natural killer cells,   T cells, B cells. They are the main type of cell found 

in lymph, which prompted the name “lymphocyte”. It is impossible to distinguish between T 

cells and B cells in a peripheral blood smear 8. 

MATERIALS AND METHOD 

The study was conducted for a period of 3 months in a tertiary care hospital in Kannur district of 

Kerala state. Fifty pregnant women between 3-6 months were considered in this study. Out of 

this fifty, thirty cases were with gestational diabetes and twenty were without gestational 

diabetes. Pregnant women with diabetes were included in the study and women suffering from 

hematological disorders, infectious or inflammatory disorders and severe renal or liver disease 

were exempted from the study.  

Patient venous blood samples were drawn in EDTA bottles and mixed gently. Total leukocyte 

counts and differential leukocyte counts were measured manually. Neutrophil lymphocyte ratio 

was calculated by dividing absolute neutrophil count to absolute lymphocyte count.  

Manual method 

Total leucocyte count 

The blood specimen is diluted 1:20 with diluting fluid and cells are counted under low power of 

the microscope by using the counting chamber. The numbers of cells in undiluted blood are 

reported per mm of blood. The glacial acetic acid in the diluting fluid lyses the red cells while 

gentian violet stains the nuclei of leucocyte 9, 10. 

Total number of WBC’s present/mm of blood   =    
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑒𝑙𝑙𝑠 𝑐𝑜𝑢𝑛𝑡𝑒𝑑

𝑎𝑟𝑒𝑎∗𝑑𝑒𝑝𝑡ℎ
     x dilution factor 

 =     
𝑁

4 𝑋 1/10
  x 20 

               =     N X 50 

Normal value:  4000 – 11000 cells/𝑚𝑚3 
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Differential leucocyte count 

The Romanowsky staining solution contains methylene blue and eosin or azure. In an 

appropriate PH acidic structure take up basic dye and the basic structure stain with acidic dyes. 

Methylene blue is the basic dye and has affinity for acidic component of cell. These acidic and 

basic dyes induce multiple colours when applied to cells. Methanol act as fixative and solvent9, 

10. 

Absolute neutrophil count (ANC) 

Absolute neutrophil count is a measure of the number of neutrophil granulocytes present in the 

blood. Neutrophils a type of white blood cell that fights against infection. The ANC is calculated 

from measurements of the total number of white blood cell [WBC], usually based on the 

combined percentage of mature neutrophils [sometimes called segmented cells] and bands, 

which are immature neutrophils 9, 10. 

Absolute Neutrophil Count (ANC)   =       
% 𝑂𝐹 𝑁𝐸𝑈𝑇𝑅𝑂𝑃𝐻𝐼𝐿𝑆 𝑋 𝑊𝐵𝐶 𝐶𝑂𝑈𝑁𝑇

100
 

Normal range: 1500-8000cells/𝑚𝑚3, Percentage of neutrophils:25-70% 

Absolute lymphocyte count (ALC) 

It is expressed as percentage of lymphocyte to the total number of white blood cells counted 9, 10.  

Absolute Lymphocyte Count (ALC) =     
%𝐿𝑦𝑚ℎ𝑜𝑐𝑦𝑡𝑒𝑠 𝑋 𝑊𝐵𝐶 𝑐𝑜𝑢𝑛𝑡

100
 

Normal range: 1300 – 3500 cells/𝑚𝑚3 

Neutrophil lymphocyte ratio (NLR) 

Neutrophil to lymphocyte ratio is used as a marker of subclinical inflammation. It is calculated 

by dividing the number of neutrophils by number of lymphocytes, usually from peripheral blood 

sample 9, 10. 

Neutrophil Lymphocyte Ratio (NLR)   =   
𝐴𝑏𝑠𝑜𝑢𝑙𝑡𝑒 𝑛𝑒𝑢𝑡𝑟𝑜𝑝ℎ𝑖𝑙 𝑐𝑜𝑢𝑛𝑡

𝑎𝑏𝑠𝑜𝑢𝑙𝑡𝑒 𝑙𝑦𝑚ℎ𝑜𝑐𝑦𝑡𝑒 𝑐𝑜𝑢𝑛𝑡
 

Normal range:  Less than 2 

RESULTS AND DISCUSSION 

50 samples were evaluated during the three months period of study. Among these 30 cases were 

considered to as group 1, which was women with gestational diabetes and 20 were control and 

considered as group 2 which was women without gestational diabetes. Neutrophil lymphocyte 

ratio between group 1 and group 2 individuals were calculated and found out that there was an 

increased neutrophil lymphocyte ratio among the women with GDM.  
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Table 1: Neutrophil lymphocyte ratio of the study population (NLR) 

Parameter Women with gestational 

Diabetes (Group -1) N=30 

Women without  gestational 

Diabetes (Group – 2) N=20 

NLR 3.81 1.59 

Table 2: Total leucocyte count (TLC) comparison with the control 

Parameter Women with gestational 

Diabetes (Group -1) N=30 

Women without  gestational 

Diabetes (Group – 2) N=20 

TLC Mean of 30 sample Mean of 20 sample 

13966.6 cellsmm3 9560 cells/mm3 

Table 3: Absolute neutrophil count (ANC) and absolute lymphocyte count (ALC) of the 

study population 

Parameter Women with gestational 

Diabetes (Group -1) N=30 

Women without  gestational 

Diabetes (Group – 2) N=20 

ANC 10821 5795 

ALC 2892 2825 

 

 

Figure 1: Neutrophil lymphocyte ratio of the study population (NLR) 
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Figure 2: Total leucocyte count (TLC) comparison with the control 

 

Figure 3: Absolute neutrophil count (ANC) and absolute lymphocyte count (ALC) of the 

study population 
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neutrophil lymphocyte ratio is a predictive factor for hearing loss11and the development of 
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with diabetes mellitus. Earlier studies have shown that leukocyte count is associated with 

gestational diabetes mellitus and type II diabetes. In a prospective study of 2,753 pregnancies, 

Wolf et al determined that compared with the normoglycemic pregnant women, the first 

trimester leukocyte count was significantly higher in the patients who developed gestational 

diabetes mellitus 15.  A high leukocyte count is a marker of inflammation, and it is thought that 

cytokine-induced insulin resistance is a central mechanism that underlies the relationship 

between inflammation and gestational diabetes mellitus and diabetes. 
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