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Abstract: Introduction: The Absolute Neutrophil Count (ANC) is a neutrophil percentage multiplied by the total leukocytes
in blood. Its use as a prognostic indicator has been studied in a variety of circumstances, especially sepsis in the neonates and
children. Objective: This research aims to investigate the roles of the ANC as the predictor of the septic shock. Methods: It was
a prospective cohort study. The data were collected when the patients were brought into the Pediatric Emergency Room (PER)
of Dr. Wahidin Sudirohusodo Hospital, Makassar in September through December 2012. The ANC total of the treated patients
was counted and then the patients were put into two groups: the group with ANC < 1500/mm3 and the group with ANC >

1500/mm3. The individual health condition of each ANC group was observed carefully in order to determine whether the
patients suffered from the septic shock or not. Results: The incidence of the septic shock in the ANC group of < 1500/mm3
was greater compared to that of = 1500/mm3 with the p value = 0.015 (p < 0.05). Besides, it was found that the odds ratio =
6.333, CI = 95% (1.523 — 26.335). No significant differences of septic shock incidence were found between age, nutritional
status, sex and infectious/non infectious disease. Conclusion: The mean value of the ANC in patients with septic shock is lower
compared with non septic shock. The incidence of septic shock in patients with ANC > 1500/ mm3 group; ANC can be used as
predictor of impending the septic shock.
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1. Introduction

Sepsis is a major problem by the patients with infections
that happens in hospitalized primarily treated in children
intensive care. Sepsis is a potentially life-threatening
complication of an infection. Sepsis occurs when chemicals
released into the bloodstream to fight the infection trigger
inflammatory responses throughout the body. This
inflammation can trigger a cascade of changes that can
damage multiple organs systems, causing them to fail. If
sepsis progresses to septic shock, blood pressure drops
dramatically, which may lead to death.! In the Faculty of
Medical at the Ciptomangunkusumo Hospital in Jakarta, the
incidence of sepsis in 502 patients admitted to the pediatric
intensive care since January 2009 - March 2010 was 19.3%
and 43% of them had positive blood cultures. The highest
incidence was in the children aged less than one year and
male have a higher risk than female (61% vs. 39%).2 Sepsis
is a medical emergency that needs an immediate management
to reduce the deaths due to the septic shock. Septic shock

caused by the circulatory failure in the presence of
hypotension or hypo perfusion was settled for an hour despite
an adequate fluid resuscitation given.® The tardiness in
diagnosis and inadequate treatment caused a high mortality to
incidence is still increases every year. In the United States
about 10% of children with critical illness developed into
septic shock. The mortality rate of the septic shock in
children is 5% - 10%.*

Most cases of septic shock caused by Gram-negative
bacteria. The mediator inflammation plays an important role
in the pathogenesis of inflammatory septic shock. The
mediator primary shock activates neutrophils interact with
the endothelial cells of the vein. The damage vascular tissue
caused by degranulation of neutrophils as well as the
products of free radicals produced by neutrophils. The
inflammatory endothelial cell causes vasodilatation and
increased the capillary permeability, causing shock.® The
effects of neutrophils in the mechanism of sepsis and septic
shock can make the neutrophils as one sign of sepsis to the
patient. Detecting the neutrophil activity in the laboratory
using an index of the number of neutrophils can be seen by
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the Absolute Neutrophil Count (ANC). ANC is a neutrophil
percentage multiplied of the total leukocytes in the blood. Its
use as a prognostic indicator has been studied in a variety of
circumstances, especially sepsis in the neonates and children.
The increase of the ANC values correlated with the degree of
sepsis to septic shock occurs and increases the risk of death.
Therefore, it is important to determine the role of the ANC
against the septic shock in children.

Currently, the research on the ANC in patients with sepsis
is rare to be done. By looking the importance of ANC values
in patients with septic shock and its role as a prognostic
parameter, it is necessary to do a research on the ANC to
patients in the emergency department. A study on ANC as a
predictor factors in patients with septic shock who get into
the children’s emergency room in Makassar, South Sulawesi
has never done; therefore, by this observational prospective
cohort study, it is expected to enhance the development of
clinical applications related to the outcomes of patients who
get into the children emergency room. In addition, these
studies also simultaneously analyze other factors that
influence the ANC to the underlying disease. The purpose of
this study was to determine the role of the ANC as a predictor
of the occurrence of septic shock in patients who get into the
children’s emergency room.

2. Materials and Method

This was an observational prospective cohort study to
assess the influence of the ANC as a predictor of septic shock
in patients who get into the children’s emergency room (ER).
This study was conducted at the children’s ER of Dr. Wahidin
Sudirohusodo Hospital Makassar, starting in September -
December 2012 by counting the number of ANC in every
incoming patient. The examination of blood samples
performed in the laboratories of Dr. Wahidin Sudirohusodo

Hospital. Written informed consent was obtained from the
patients’ parents or legal guardian following full and detail
explanation regarding the study’s protocol.

The population study was all the patients who get into the
children’s ER with the average aged 1 month to 15 years
after being treated in children's ward of Dr. Wahidin
Sudirohusodo. The samples are affordable throughout the
population who met the inclusion and exclusion criteria. The
way of the sampling taking was the consecutive sampling,
which is the subject of study are the obtained order when the
patient get into the hospital. Patient who met the inclusion
criteria then performed the examination number of ANC.
ANC is an easy, fast inspection and did not costly because
the interpretation can be seen in routine blood tests and no
special skills are needed for the assessment. ANC used in this
study was 1500 /mm3. We divided the patients into two
groups, the group of ANC > 1500 /mm3 and <1500 /mm3.
We compared the occurrence frequency of septic shock in
patients with ANC > 1500 /mm?3 and <1500 /mm3. They
were observed until the occurrence of septic shock and each
group was divided again into two parts, patients with septic
shock and non septic shock. After that, the data are analyzed
based on these risk factors with appropriate statistical method
including univariate and bivariate analyses.

Determination of sample size based on desired confidence
level is 95%. When the proportion of the ANC change in
population is 20%, RR = 1.75, Zo. = 1.96, Zp = 0.842 and a
power of 80%, the total number of samples at least 65
persons. In this study, there are 110 patients; therefore, we
exclude 20 patients because of malignancy, 4 patients who
had received corticosteroids and 10 patients during the
treatment room are forced return. Only 76 patients are left as
the study sample. A total of 76 patients, 66 of them had a
contagious disease (infection) and 10 of them are non-
infectious.

Patients who entered the ER
met the inclusion criteria

v

Examination of ANC

= 1500/ mm? = 1500/ mm?
) . i Non septic . A Non septic
Ward Septic shock shock Septic shock shock

Figure 1. Study flow scheme.



American Journal of Clinical and Experimental Medicine 2015; 3(2): 68-72 70

3. Results

Table 1 shows the characteristics of the study sample. The
ANC mean of the patients in children’s ER was 7575 /mm3
with a minimum value of 720 /mm3and a maximum of 28570
/mm3. The mean age of the patient’s is 55 months with 1
month of age the youngest and oldest is 177 months. There

were 38 males (50%) and 38 (50%) females. The distribution
of the nutritional status of the most straight is respectively 43
patients of under nutrition (56.6%), 20 well-nourished
(26.3%) and 13 with poor nutrition (17.1%) based on the
WHO parameters (patients’ weight and height).

Table 1. Sample characteristics.

N (%) Mean + SB Range
1. Age (month) 55+ 53.004 1-177
2. ANC (/mm?®) 7575.63 £ 5724 720 - 28570
3. Shock 10 (13.1)
4. Not shock 66 (86.9)
5. Sex
Male 38 (50)
Female 38 (50)
6. Nutritional status
Well 20 (26.3)
Under 43 (56.6)
Poor 13 (17.1)

Table 2 shows the results of the ANC in the groups of
septic shock and non septic shock. The frequency of septic
shock in the group of ANC <1500 /mm? is higher than the
group of ANC >1500 /mm? with respective values of 35.7%
and 8.1%. Statistical analysis showed significant difference
with p=0.023 (p<0.05).

Table 2. ANC examination result of shock and non shock groups.

ANC (/mm3) Septic shock (n=10)  Non septic shock (n =66)
Mean 4551 8846

Median 1480 6650

Standard deviation  5073.6 8530.4

Range 720-13000 1110-59585

Test Mann-Whitney U, p = 0.023 (p<0.05)

Table 3 shows the relationship of the ANC with the
outcome in patients who entered the child’s ER. The results
of the bivariate analysis showed that there were a significant
differences between the two groups with p = 0.015 (p <0.05).
The value Odds ratio is 6.333 with 95% CI (1523-26335), the
group of ANC <1500 /mm3 have 6333 times the risk of
septic shock compared with a group of ANC > 1500 /mm3.
The results test of sensitivity is 50% and specificity is 86%.
The positive predictive value is 35.7% and the negative
predictive value is 91.9%.

Table 3. ANC relationship with the outcome of the patient in the Child's ER.

Table 4 shows the occurrence frequency of septic shock in
well nutrition at 0%, under nutrition was 13.9% while the
poor nutrition was 30.8%. Statistical analysis showed no
significant difference in the occurrence of septic shock based
on nutritional status with p= 0.492 (p>0.05).

Table 4. Nutritional status relationship with patients outcome treated in
Children’s ER.

. Septic Shock
Nutritional status Total
Yes No
Well 0 (0%) 20 (100%) 20 (100%)
Under 6 (13.9%) 37 (86.1%) 43 (100%)
Poor 4 (30.8%) 9 (69.2%) 13 (100%)
Total 10 (13.15 %) 66 (86.85 %) 76 (100%)

Kolmogorov-Smirnov Z = 0.893, p = 0.402 (p > 0.05)

Table 5 shows the occurrence frequency of septic shock in
male was 10.5% compared to 15.7% of female. Statistically,
there was no significant difference in the occurrence of septic
shock by sex with p=0.497 (p>0.05).

Table 5. Relationship of sex with the outcome of patients in ER.

Septic Shock

Sex Total

Yes No
Male 4 (10.5%) 34 (89.5%) 38 (100%)
Female 6 (15.7%) 32 (84.3%) 38 (100%)
Total 10 (13.5%) 66 (86.85%) 76 (100%)

3 Septic shock
ANC (/mm”) Yes No Total
< 1500/mm’ 5 (35.7%) 9 (64.3%) 14 (100%)
> 1500/mm’® 5 (8.1%) 57 (81.9%) 62 (100%)
Total 10 (13.15%) 66 (86.85%) 76 (100%)

Fisher’s Exact Test, p = 0.015 (p <0.05) Odds ratio: 6.333 with IK 95%
(1.523-26.335)

Chi-Square test, df = 1, p=0.497 (p > 0.05)

4. Discussion

This study exclusion the malignancy because we consider
that the majority of children with this disorder will show a
significant decrease in neutrophils, it is consistent with the
results of the research by Agodi et al. about the role of the
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ANC differentiate malignancy and arthritis in children with
musculoskeletal pain, occurs decrease in neutrophils in
malignancy patient (45.5%), leukemia (52.5%) and without
malignancy (3.3%) .5 The exclusion of patients with
corticosteroids is also based on the consideration that
corticosteroids will inhibit in neutrophil - mediated antibody
- dependent cellular cytotoxity (ADCC)7 and increases the
life span of neutrophils by inhibiting apoptosis.®

The age range of the patients in this study is quite varied
ranging in age from 1 month to 177 month. The age factor in
this study apparently does not affect the possibility of a septic
shock. The study by Watson et al., found that the age affects
the epidemiology of sepsis, especially in infants under one
year. Further studies on the infant population also showed
that the majority (95%) were born premature.” Unfortunately
we did not collect the data history of pregnancy and
childbirth. In a population of older children and adolescents,
the age factor did not significantly affect the incidence of
shock. In this study, the mean age in patients with septic
shock and non septic shock was over 12 months (43.90 and
37.68 months), and this could partly explain the lack of the
age factor for the occurrence of septic shock.

The diseases obtained in this study consisted of a
syndrome of acute nephritic, cyanotic congenital heart
disease, encephalopathy, hepatic cirrhosis, and renal chronic
disease. In course of their illness, patients with cirrhosis
hepatic get a urinary tract infection due to catheter and then
developed into the septic shock. Patients with non-infectious
diseases such as post-traumatic, allergic or autoimmune can
cause acute inflammation and activate mast cells, neutrophils
and macrophages. The excessive activation causes
endothelial damage and cytokine release proinflammatory
thus have the risk of shock. SIRS can occur in patients with
non-infectious before ultimately suffering the septic shock
due to the acquired infection during the treatment. The study
by Heffner et al. in adults was found that as many as 18% of
patients with severe sepsis who were treated at the ER stems
from non-infectious diseases,'” the present study, we found
as many as 10% of patients with septic shock stems from
non-infectious diseases, a little more higher than the
proportion of the total non-infectious patients in the ER as
much as 7.9%.

Sex may influence the occurrence of septic shock. In adult
patients the female sex has a better prognosis in the face of
complications sepsis.!! In this case, progesterone serves as
imunomodulator. In this study, there were no significant
differences between the sexes in the occurrence of septic
shock. In the child population, which has not happened
hormonal fluctuations of progesterone, estrogen, and
testosterone, the protective effect of progesterone has not
happened.

This study showed a significant difference in the number
of ANC with septic shock. Especially for the ANC group of
<1500 /mm?3, septic shock risk was 6.3 times greater than
those of the ANC >1500 /mm3. In case of sepsis, neutrophils
play an important role in dealing with bacterial infections.
The less number of neutrophils will cause the defense against

bacteria become distracted and cause an inflammatory
reaction caused by excessive bacteria and lead to the septic
shock. It is different obtained by Aledo et al.,*? who found no
significant differences in leukemia patients with ANC <500
/mm3 with ANC 500 /mm?3 - <1000 /mm?3 to become a septic
shock.

We conclude that the mean value of the ANC in patients
with septic shock is lowest than those with no experience of
septic shock. The occurrence frequency of septic shock in
patients with ANC > 1500 /mm? are lower than the patients
with ANC <1500 /mm3. The amount of ANC <1500 /mm3
can be used as predictors of the occurrence factor in patients
with septic shock who came into the children’s ER.
According to this study it can be recommended that by
knowing the value of the ANC in the course of the disease
into the septic shock, it is expected to consider the number of
ANC in every patient who comes into the children’s ER so
that they can predict the course of disease in patient. If the
number of ANC is <1500 /mm?, we recommended treatment
and monitoring of disease faster trips more rigorous
treatment of the disease in order to prevent the septic shock.
Handling is good, especially on the basis of the disease is
important because it can reduce the incidence of sepsis and
septic shock. The result of this study can be used as a basis
for further research to participate including the factors related
to the patient outcome such as antibiotics and the duration of
hospitalization.
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