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Abstract 

Aim: To determine the reliability of immature granulocytes and neutrophils lymphocyte ratio in acute 

appendicitis. To compare these parameters between acute appendicitis patients and normal subjects  

Study Design: A retrospective study 

Place of Study: This study was carried out in Saveetha Medical College and Hospital, Tamil Nadu, India. 

Methodology: A study was started after obtaining approval from the ethics committee. Out of 60 subjects, 30 

patients underwent appendectomy and were histopathologically diagnosed with acute appendicitis. The 

remaining 30 subjects were normal healthy individuals. Demographic details, preoperative total leukocyte 

count, neutrophil per cent, lymphocyte per cent, neutrophil/lymphocyte ratio, and IG% were measured using an 

automated haematological analyzer XN 1000 and were compared with patients with acute appendicitis and 

normal subjects. 

Conclusion: Our study showed the early diagnostic ability of immature granulocytes and neutrophils 

lymphocyte ratio for acute appendicitis was not significant. 
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Introduction 

The appendix is a finger-shaped tube approximately 

three inches long extending from the right side of the 

large intestinal region. The exact function of this 

appendix is not very clear. A condition in which the 

wall of the appendix becomes inflamed, edematous, 

and the lumen filled with pus, is known as 

appendicitis. Acute appendicitis is a medical 

emergency that needs immediate surgical 

intervention. If not untreated, there are high chances, 

the appendix will rupture spreading the infectious 

material into the abdominal cavity and pelvic cavity. 

Sometimes it leads to peritonitis, which will be a fatal 

complication if left untreated immediately. 

Appendicitis can strike at any age but is common 

between the ages of 15 and 35 years. It is very 

important to promptly assess the severity of 

appendicitis and we have different haematological 

parameters that can give an early estimate of disease 

severity. However, clinical examination with a 

thorough physical examination remains vital to assess 

patients with unconfirmed acute appendicitis. 

Appendectomy surgical resection, whether a 

laparoscopic procedure or open is the most frequently 

performed surgical intervention worldwide[1]. After 

surgery, appendix tissue samples are taken to 

evaluate for histopathological examination for 

variable acute inflammation with a predominance of 

neutrophils; which involves some or all layers of the 

appendiceal wall and epithelial ulceration ( Figure 1). 

However many times histology turned out to be 

negative either due to improper evaluation or resolve 

inflammatory response. 

Immature granulocytes and neutrophils lymphocyte 

ratio have implications for patients with acute 

appendicitis, who do not routinely undergo 

radiological scanning in pregnant patients, or 

pediatric patients, and in some countries immediate 
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access to CT scans is limited. Immature white blood 

cells are immature granulocytes. However, our body 

is fighting an infection, it will increase more 

leukocyte blood cells will be immature. Immature 

granulocyte counts are often tests for patients that are 

highly susceptible to developing infections and 

inflammatory conditions. They may be accompanied 

by immunosuppression. Generally, an increase in the 

number of immature granulocytes will accompany 

raised absolute neutrophil counts. This study aimed 

to investigate the prognostic value of the immature 

granulocytes, and neutrophils lymphocyte ratio in 

acute appendicitis and determine its significance [2]. 

Material And Methods : 

A retrospective study was carried out in line with 

research regulations, including the approval of the 

Ethical Committee. The study includes 60 subjects,  

out of which 30 patients underwent appendectomy 

and were histopathologically diagnosed with acute 

appendicitis ( group A). The remaining 30 subjects 

were normal healthy individuals(group B). The was 

conducted at Saveetha medical hospitals from 

December 2021 to March 2022.  In these groups, the 

preoperative total leukocyte count, neutrophil count, 

and immature granulocyte counts were obtained 

using Sysmex Automated Analyzer 

NX1000. Neutrophil/lymphocyte (N/L) ratios were 

calculated by dividing Absolute neutrophil count and 

Absolute lymphocytes count. These haematological 

parameters were standardized by routine external and 

internal quality control checks. The demographic data 

and preoperative haematological parameters were 

analyzed and compared between these groups.

 

Figure 1 : Histopathological findings of Acute appendicitis 

 

 

Table 1: Comparison of leukocyte parameters and immature granulocytes in the acute appendicitis 

group with the control group 

  Parameters  Acute 

appendicitis 

patients (n= 30) 

Normal 

individual 

(n= 30)  

 P- value  

 (0.05) 

      Age           30 ± 12       35 ± 17     0.19 

WBC (x 10³/µl)          7.4 ± 4.3 

 

      6.78 ± 2.4 

 

    0.17 

Neutrophil count          67.9 ± 12.67 

 

      62.96 ± 15.71 

 

    0.18 
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Lymphocyte 

count  

        24.67± 11.27 

 

      21.62 ± 6.38 

 

    0.20 

Immature 

granulocyte 

percentage 

        0.053 ± 0.02 

 

      0.041± 0.03 

 

    0.10 

Neutrophil 

lymphocyte ratio  

        3.9 ± 3.09 

 

      3.04 ± 1.35 

 

    0.15 

 

Figure 2a & b 

 

 

Results :  

In our study, out of a total of 60 cases, 30 were acute 

appendicitis patients ( proven by histopathological 

examination) and another 30 were normal individuals 

( control ). In acute appendicitis case, WBC count 

was 7.4 ± 4.3, Neutrophil count was 67.9 ± 12.67, 

Lymphocyte count was 24.67 ± 11.27, Immature 

granulocyte percentage was 0.053 ± 0.02, Neutrophil 

lymphocyte ratio was 3.9 ± 3.09. In control, WBC 

count was 6.78 ± 2.4, Neutrophil count was 62.96 ± 

15.71, Lymphocyte count was 21.62 ± 6.38, 

Immature granulocyte percentage is 0.041 ± 0.03, 

Neutrophil lymphocyte ratio is 3.04 ± 1.35. On 

comparison between these group P-value for WBC 

count was 0.17, Neutrophil count was 0.18, 

Lymphocyte count was 0.20, Immature granulocyte 

percentage was 0.10, and Neutrophil lymphocyte 

ratio was orifice. P-value greater than 0.05 means 

which was not statistically significant in all 

parameters and the null hypothesis was not rejected ( 

Table 1). 

Discussion : 

Obstruction of the appendiceal orifice leads to an 

increase in intraluminal and intramural pressure, 

resulting in small vessel occlusion and lymphatic 

stasis which leads to a wall of the appendix being 

ischemic and necrotized. Recent studies have 

demonstrated that the Immature granulocyte and 

neutrophil-lymphocyte ratio can be used as an 

effective inflammatory marker in acute appendicitis.  

Due to recent technologies, it has been possible to 

detect the percentage and number of IG due to 

technical developments in automated haematological 

analyzers. NLR and immature granulocytes are 

inexpensive, simple biomarkers that can be studied in 

almost any medical centre and have recently been 

used in many diseases, including inflammatory 

conditions.  In a retrospective study increased 

neutrophil ratio, was detected as a good diagnostic 

marker in acute appendicitis. The sensitivity of the 

neutrophil ratio has been 60.1% and specificity 

76.9% in diagnosing acute appendicitis.  The 

neutrophil ratio seems to be a better inflammatory 

marker in acute appendicitis. A neutrophil rate above 

85% has been associated with advanced appendicular 

inflammation. However, the neutrophil ratio was not 

a proper laboratory test to predict complicated 

appendicitis. The neutrophil-to-lymphocyte ratio 

(NLR) is a simple and easy-calculated biomarker to 

asses the inflammatory status. It gives values about 

two inflammatory cells since NLR will be useful in 
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predicting appendicitis and its severity. Hajibandeh et 

al. Demonstrated a study that children with NLR > 

8.8 are at higher risk of appendicitis [3,4,5].  

Immature granulocytes have recently become easily 

measurable. Immature granulocytes are generated 

and differentiated in bone marrow, and their presence 

in peripheral granulocyte circulation indicates greatly 

increased bone marrow activation due to an 

inflammatory condition. Measurement of immature 

myeloid cells such as bands has been considered 

clinically useful for the diagnosis of infection and 

inflammatory conditions. However, most the medical 

centre have stopped performing manual band counts 

because they were proven to be inaccurate and 

imprecise. But the major problem with the band 

count is the inability to reproducibly identify band 

neutrophils. The literature contains at least three 

different definitions of a band neutrophil, leading to 

unacceptably wide observer variability [6,7,8,9].  

Other immature granulocytes including 

metamyelocytes, myelocytes, and promyelocytes 

have better morphological definition and together can 

be used as an alternative to the band count. Immature 

granulocytes are usually not detected in healthy 

individuals but are elevated in patients with acute 

appendicitis, infections, acute inflammatory 

disorders, and tissue necrosis. [10,11] Usually, an 

increase in IG is accompanied by an increase in the 

absolute neutrophil count. However, in a trial with 

403 patients, Park et al. discovered that the sensitivity 

of IG% was insufficient for the diagnosis of acute 

appendicitis and did not give any significant 

advantage when compared to other inflammatory 

markers. In contrast, another investigation 

comprising 438 patients reported that the IG value 

was a quick, easy-to-access, and reliable measure in 

both the diagnosis of Acute appendicitis and  

Subacute appendicitis [12,13].  

Conclusion  

The present study showed immature granulocytes and 

neutrophils lymphocyte ratio is not a conclusive 

biomarker for patients with acute appendicitis, and it 

has no additional benefits over other inflammatory 

markers. A combination of clinical history data, 

physical examinations, and laboratory investigation 

are needed to establish for early diagnosis of acute 

appendicitis.  Further studies are required to assess 

whether combining these parameters with other 

commonly used biomarkers such as CRP, Tumor 

Necrosis Alpha, Alpha 1-Glycoprotein, leukocyte 

elastase complex, and Interleukine-6,8 would result 

in a better predictive value. 

Limitations of the study 

There were some limitations in our study. Firstly, this 

was a   retrospective study and done small scale. 

Secondly, it was not possible to include the time from 

the onset of symptoms to the collection of samples, 

which is an important limiting factor. 
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