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ABSTRACT

Aim- To assess the role of TLC and NLR and serum creatinine in diagnosing acute appendicitis.

Background-Acute appendicitis being the most common surgical emergency globally can lead to varied consequences if not detected and treated
accurately. Early and precise biochemical detectors affect the severity of acute appendicitis.

Materials and methodology- A prospective study was conducted in K R Hospital, Mysore from 2019-2020. All cases of acute appendicitis during
this period were assessed for severity. TLC, NLR and serum creatinine were assessed and correlated with severity of acute appendicitis.

Results- A total of 96 patients were included in the study, 72 patients had SAA and 24 had CAA. This was classified in accordance to the cut off
values. TC cut off point was 15,050 cells/cumm ,Sn 91.7 %, Sp 74.6%. The NLR cutoff value was 4.56, Sn 0f 83.3%, Sp 0f 66.2%. The cutoff value
for neutrophil count was 77.6%, Sn 91.7% , Sp 71.18%. The cutoff value for lymphocyte count was 18.2%, Sn was 91.7%, Sp 65.8%. The cutoff
value of creatinine was 0.73, Sn 0f 83.3%, Sp 80.03%.

Conclusion- TC, TLC, NLR and Serum creatinine combinedly help distinguishing between the simple acute appendicitis and complicated acute
appendicitis and is a very economical measure for the prediction
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INTRODUCTION

Acute appendicitis (AA) is common surgical problem associated with
acute-phase reaction and also the most common reason for emergency
surgeries. It is common between the ages of 7—15 years but can occur at
any age. Itis the most common non gestational cause of acute abdomen
in pregnancy."’ Clinically the McBurney's triad consisting of RIF
tenderness, fever and vomiting is pathognomonic of the condition but
despite the presence of various imaging modalities, biochemical
mark[e]rs, and scoring systems the negative appendectomy rate remain
high.”

In patients with right lower quadrant pain, the total white cell count is
an unreliable predictor of appendicitis. However high WBC counts
and left shift are independently, strongly associated with appendicitis
in children aged 1 to 19 years"”

It has been reported that the lymphocyte count can fall in acute
appendicitis necessitating a search for more sensitive criteria. NLR is
an emergent novel indicator of severity in these cases.” Other lab
markers such as CP(calprotectin), SAA-1(serum amyloid—A1), CRP
were significantly elevated in patients with AA "

Role of blood tests alone in decision-making process is unclear.”
Although all clinical and laboratory variables are weak discriminators
individually, they achieve a high discriminatory power when
combined. Laboratory examination of the inflammatory response,
clinical descriptors of peritoneal irritation, and a history of migration
of pain yield the most important diagnostic information and should be
included in diagnostic assessment.”

Our aim was to study the usefulness of universally available
investigations total leukocyte count (TLC), percentage neutrophil
count, percentage lymphocyte counts, NLR as obtained from
differential leukocyte count (DLC) and serum creatinine levels in the
diagnosis of acute appendicitis. We also tried to determine the role of
NLR in positively diagnosing types of appendicitis (simple and
complicated).

MATERIALS & METHODOGY

This was a prospective study conducted in K.R.Hospital, Mysore
Medical College & Research Institute, a tertiary care centre from
November 2019 to July 2020. The clinical diagnosis of appendicitis
was established preoperatively by means of clinical history
(abdominal pain, vomiting, and fever), physical examination
(tenderness at McBurney's point), traditional laboratory tests
(hemoglobin, TLC, and DLC) and in all patients, by imaging studies
such as ultrasonography.

Biochemistry tests were performed on blood samples obtained on the
day of admission to the hospital. Data collected from the medical
records of these patients included the age, gender, the time taken from
the onset of the first symptom to the day of presentation (duration of
symptoms), clinical symptoms and signs, the TLC, DLC, operative
findings, and the histopathology reports.

The Neutrophil-to-Lymphocyte ratio is derived from the counts of
circulating neutrophils and lymphocytes, both of which are major
leukocyte subpopulations Pathology reports were used to confirm the
presence of an inflamed appendix.

According to the intraoperative findings, the patients were grouped
into two categories, simple acute appendicitis (SAA), and complicated
acute appendicitis (CAA) which was defined as the presence of intra-
abdominal abscess, perforated appendix, gangrenous appendix, and
appendicular mass.

STATISTICALANALYSIS

The data analysis was performed using the Statistical Package for the
Social Sciences for Windows, version 26. The cutoff values of
parameters for discrimination of the groups were determined using the
receiver operator characteristic (ROC) analysis. At each value, the
sensitivity and specificity for each outcome under study were plotted,
thus generating an ROC curve. Area under the ROC curve was used to
determine the predictive (diagnostic) ability of TLC, NLR, and
percentage neutrophil and lymphocyte counts for predicting simple
and complicated cases of acute appendicitis. An optimum cutoff value
was selected which gave high sensitivity as well as specificity for
CAA.

RESULTS

A total of 96 patients satisfying inclusion and exclusion criteria were
included in the study of which 72 patients (75.0%) presented with
simple acute appendicitis, 24 patients (25.0%) with complicated acute
appendicitis. Age of the patients ranged from 6 to 55 years with a mean
age 0f24.8+13.494 years.

Of the 96 patients studied, there were 72 patients in group SAA and 24
patients in group CAA. There was a significant difference in the WBC,
neutrophil percentage, NLR and serum creatinine results between the
complicated group and the uncomplicated group.

The mean WBC count in the complicated group was (17092.50 +
1943.65) cells/mm3 , and it was significantly higher than that of the
uncomplicated AA(12533.33 +3283.28) group (p<0.002)

The mean neutrophil count in the complicated group was (83.59 +
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6.42) cells/cumm, and it was significantly higher than that of the
uncomplicated AA(72.54 +12.81) group (p<0.001). (Table 1)

Table 1. Mean values and SD of various biochemical
investigations for Complicated Acute Appendicitis

FACTOR Total Simple Acute| Complicated| p
Population | Appendicitis Acute  |value
n=96 n=72 Appendicitis
n=24
Total Count 13673.12 + | 12533.33 + | 17092.50 + |0.002
(cells/mm’), 3592.99 3283.28 1943.65
mean + SD

Neutrophil Count |75.31 + 12.47|72.54 £ 12.81|83.59 £ 6.42 (0.001
(cells/mm’), mean
+ SD
Lymphocyte Count|[19.18 + 10.95/121.40 + 11.32{12.61 + 6.310.004

(cells/mm’*),
mean + SD
NLR 6.27 +1.78
mean + SD
Serum Creatinine
(mg/dL),
mean + SD

542+2.69 | 8.77+1.76 |0.013

0.80+0.18 | 0.85+0.14 | 0.62+0.12 |0.001

The mean lymphocyte count in the complicated group was (12.61 +
6.31)cell/mm3 , and it was significantly lower than that of the
uncomplicated AA(21.40+ 11.32) group (p<0.004). (Table 1)

The mean NLR in the complicated group was (8.77 £+ 1.76), and it was
significantly higher than that of the uncomplicated AA(5.42 +2.69 )
group (p<0.013). (Table 1)

The mean serum creatinine levels in the complicated group was (0.62 +
0.12)mg/dl, and it was significantly lower than that of the
uncomplicated AA(0.85+0.14) mg/dl group (p<0.001). (Table 1).

The TLC, NLR, and percentage lymphocyte counts were compared in
Table 1. The TLC cutoff value was 15,050 cells/cu mm . Values greater
than this cutoff value were considered to be complicated and values
lower than the cutoff value were considered to be simple appendicitis.
The sensitivity was 91.7 %, specificity was 74.6%, positive likelihood
ratio (LR) was 3.61, and negative LR was 0.11 with AUC 0.86 (Table
2)

The NLR cutoff value was 4.56; values greater than this were
considered to be complicated and values lesser than this were
considered to be simple. This resulted in sensitivity of 83.3%,
specificity of 66.2%, LR+ of 2.46, and LR- of 0.25 with AUC
0.77[Table2].

The cutoff value for neutrophil count was 77.6%. Values greater than
this cutoff value were considered to be complicated and values lesser
than this were considered to be simple. The sensitivity was 91.7% and
specificity was 71.18%, LR+3.18, LR-0.116, AUC- 0.803 [Table 2].

The cutoff value for lymphocyte count was 18.2%. Values greater than
this cutoff value were considered to be simple and values lesser than
this were considered to be complicated. The sensitivity was
91.7%,specificity was 65.8%, LR+ was 2.68, and LR- was 0.121, AUC
0.857 [Table 2].

The cutoff value for serum creatinine was 0.7350. Values greater than
this cutoftf value were considered to be simple and values lesser than
this were considered to be complicated. The sensitivity was 83.3%,
specificity was 80.03%, LR+ was 4.171, and LR- was 0.2087, AUC
0.857 [Table 2].
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DISCUSSION

The inflammation-triggered release of arachidonic acid metabolites
and platelet-activating factors results in neutrophilia, and cortisol-
induced stress results in relative lymphopenia™" which inturn leads to
an increase in the NLR and PLR, a sign of inflammation in Acute
appendicitis' """, Increase in the difference between neutrophil and
lymphocyte counts reflects severity of inflammatory response. Hence,
neutrophil-to lymphocyte ratio has long been used as a marker for
many pathologies, including malignancies, chronic inflammatory
diseases, and postoperative complications ""'"”

This study shows that NLR with a cutoff value of4.57 can significantly
help in differentiating a simple case of acute appendicitis from a
complicated one. Most studies done in the past have successfully
proved that the NLR ratio has better accuracy than white blood cell
counts and CRPs.

This ratio is similar to the ratio derived in previous reports such as in
the reports by Kahramanca et al, a NLR cutoff of 5.74 was associated
with complicated appendicitis ( p<0.001). The sensitivity and
specificity of the value were 70.8% and 48.5%, respectively."”
Goodman e? al. had put forth the argument that NLR is a more sensitive
parame[gelg Fx}]lan the number of leukocytes nearly two and a half decades
earlier. """

Shimizu etal."” suggest a NLR cut-off value of 5.0 for the diagnosis of
acute appendicitis, with 44% sensitivity and 22% specificity. A study
conducted by Yazici et al.”” showed that a NLR over 3.5 in a pediatric
patient group had maximum sensitivity and more sensitivity than the
WBC count.

Another study by Ishizuka et al.”’ revealed that an NLR >8 had a
significant association with gangrenous appendicitis in patients
undergoing appendectomy and found a sensitivity and specificity of
73% and 39% for the same.

Markar et al.”" assessed 1117 pediatric patients who underwent
appendectomy and determined that the NLR appeared to be of greater
diagnostic accuracy than the total WBC count.

In a study population of 3392 subjects cut-off values were 11900/mm3

Table 2. Diagnostic values of various Biochemical investigations in
relation to Complicated Acute Appendicitis
Factor AUC | Cut off [Sensitivity|Specificity| LR+ | LR- | p
Value value
Total Count| 0.866 | 15,050 | 91.7% 74.6% [3.61 ] 0.11 |0.002
Neutrophil | 0.803 | 77.60 91.7% 71.18% | 3.18 | 0.116 [0.001
Count
Lymphocyte| 0.857 | 18.200 | 91.7% 65.8% | 2.68|0.121 [0.004
Count 0
NLR 0.773 | 45683 | 83.3% 66.2% |2.46|0.252|0.01
Serum 0.857 [0.7350 | 83.3% 80.03% |4.1710.2087{0.001
Creatinine
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for WCC (sensitivity: 71.2%; specificity: 67.2%) and 3.0 for NLR
(sensitivity: 81.2%; specificity: 53.1%). Serum bilirubin and NLR
were independent variables for the diagnosis of perforated
appendicitis.

Our study shows that at a TLC cutoff value of 15,050 cells/mm to
differentiate simple appendicitis from complicated appendicitis , the
specificity and sensitivity is slightly higher, when compared to the
NLR ratio.

Thus, TLC and NLR seem to be equally dependable indicators of
simple or complicated appendicitis. Other similar studies, Al-Gaithy ez
al. reported a cutoff limit of TLC 11,100 cells/mm and Hotic et al.
reported a neutrophil cutoff count of 15,760 cells/mm to differentiate
complicated appendicitis from simple appendicitis.

Studies have shown that WBC counts are always elevated in
complicated appendicitis such as phlegmon and perforation.”
Appendicitis patients had significantly lower blood creatinine level as
compared to other intraabdominal emergent conditions.™"

These above studied parameters and cutoff to differentiate the two
entities clinically is extremely useful considering the management of
the sequel of complicated appendicitis. Where Non-operative
management with antibiotics alone may be an option for patients with
uncomplicated appendicitis; however, surgery is the first choice for
complicated AA, and especially gangrenous appendicitis as severe
phlegmonous or gangrenous appendiceal inflammation can easily lead
to peritonitis if perforation occurs.” *”!

The NLR and TLC, serum creatinine levels being simple, non-
invasive, and cost-effective inflammatory markers can easily be
calculated from the blood profile in the emergency department.
However, the role of the latter in AA has only been investigated in a few
studies. There are limitations to this study, for example, the data were
only collected for a 1-year period, which may not show the real
potential of NLR, TLC and serum creatinine levels in the
discrimination of complicated AA.

In conclusion, our study revealed that high NLR and low serum
creatinine levels might help identify those who are more likely to
develop complications in patients with AA. Moreover, these
parameters are not expensive to measure, are easily available, and the
short time required for analysis is valuable in the emergency
department.

Hence these values combined with the results of a physical
examination, imaging studies, and other laboratory tests to help
identify high-risk AA patients in the emergency department

Conflict of interest: None declared

CONCLUSION

NLR, TLC and serum creatinine levels are reliable parameters that can
be considered in distinguishing complicated appendicitis from SAA.
However, the blood tests in themselves are inconclusive if not
correlated with the clinical findings and radiology but may help as an
added indicator for the surgeon to expect complications and determine
better outcome for the patient.
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