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Introduction:
Invasion of body tissue by a disease causing mi-
crobiological agent along with their multiplica-
tion in the host tissue is known as an infection.
Bacteria are classifi ed as one of the most com-
mon pathogens, causing infection of nearly all 
body tissues in both community as well as noso-
comial sett ings. Despite enormous advance-
ments in the fi eld of health care, acute infections 
caused by bacteria, viruses, parasites, fungi and 
helminthes play a major role in morbidity and 
mortality. Various diagnostic modalities, such as 
total leukocyte count (TLC), neutrophil count, 
C-reactive protein (CRP), erythrocyte sedi-
mentation rate (ESR), Prolactin and blood cul-
ture tests, are required to detect infection. How-
ever, to date, CRP has been used as an eff ective 

marker for detecting and distinguishing bacte-
rial infections from viral ones, as it is increased 
in bacterial and to a lesser extent in viral infec-
tions. CRP is an infl ammatory marker; therefore 
it is raised in patients with acute infections. It is 
also an acute phase protein which increases in 
connective tissue disorders and neoplastic dis-
eases.1-4

CRP, is however non-specifi c and its usefulness 
is therefore limited, especially for diagnostic 
purposes. Sensitivity and specifi city of CRP is 
also less for bacterial infections as this is an in-
fl ammatory marker, synthesized from the liver 
in response to any form of tissue injury. An al-
ternate method is to monitor TLC along with 
absolute neutrophil count (ANC) for infections  
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since neutrophils are also raised in infections. 
Various studies have demonstrated a positive 
correlation between CRP, TLC, and ANC, in 
diff erent types of infections and infl ammatory 
disorders.1-4 Correlation between CRP, TLC 
and ANC in acute infections will be extremely 
benefi cial for practicing doctors in diff erent 
fi elds in deciding empirical therapeutic options. 
Moreover, this correlation will allow the clini-
cian to treat his/her patient in a bett er manner, 
preventing further complications. It may also 
reduce health care cost by reducing the number 
of unnecessary surgeries. For example, if CRP 
and TLC are not raised in a patient suspected of 
having acute appendicitis, then, an unnecessary 

appendicectomy may be prevented.2 It may also 
impact length of stay in the hospital, thereby de-
creasing the burden on the health care system.5

Th e objective of this study was to examine the 
relationship between CRP and TLC in patients 
with acute infections and to determine their use-
fulness as infl ammatory markers.

Material and Methods:
Th is retrospective, cross-sectional study was 
performed on 100 patients who presented in 
diff erent OPD’s of  Ziauddin hospital, with 
complaints of fever during the period from Au-
gust 2017 to December 2017. To maintain con-
fi dentiality, patients’ identifi cation was coded. 
Approval was taken from the Institution’s ethi-
cal review committ ee. Complete blood counts 
(CBCs) and CRP levels were determined on 
fi rst visit. Patients with fever and no history of 
antibiotic use were included in this study. Th ose 
who had a history of antibiotic use were exclud-
ed. CBC samples were collected in EDTA tubes 
and were analyzed on Ruby Abbot analyzer. For 
CRP estimation, the yellow top, i.e. serum sepa-
rator tubes were utilized and later centrifuged at 
3000 rpm for 10-15 minutes. CRP levels were 
determined by immuno-turbidimetry technique 
on Rx Daytona analyzer. Both results of CBC 
and CRP of the same patient were analyzed for 
correlation on the basis of ANC and TLC.

Results:
In this study, 100 patients who presented in Zi-
auddin Hospital, Clift on branch, with suspected 
acute infections, were included. Based on their 
condition, a CBC and CRP were performed. 
Mean age of the patient population was 50±12.4 
years. Th ere were 57 (57%) males and 43 (43%) 
females out of 100 patients. Ratio of male to 
female was 1.3:1. In this study,we found high 
TLC, i.e. > 10 × 109/L in 78 cases (78%) out 
of 100 patients andn normal or low TLC, i.e.,≤ 
10 × 109/L in 22 cases (22%). ANC was raised 
i.e. > 10 × 109/L, in 60 patients (60%) and nor-
mal or low in 40 patients (40%) out of 100 cases. 
CRP was raised (≥ 5mg/dl) in 93 cases (93%) 
and normal or low in 5% patients. A Pearson 
correlation was performed to assess the rela-

Table-1: Correlation of C-reactive protein (CRP) with total leukocyte count (TLC)

TLC CRP
TLC Pearson Correlation 1 0.249*

Sig. (2-tailed) 0.012

N 100 100

CRP Pearson Correlation 0.249* 01

Sig. (2-tailed) 0.12

N 100 100
*Correlation is signifi cant at the 0.05 level (2-tailed). TLC = Total Leukocytes Counts CRP = C-Reactive 
Protein 

Table-2: Correlation of C-reactive protein (CRP) with  absolute neutrophil count (ANC)

TLC CRP
ANC Pearson Correlation 1 0.321**

Sig. (2-tailed) 0.001

N 100 100

CRP Pearson Correlation 0.321** 01

Sig. (2-tailed) 0.001

N 100 100
**. Correlation is signifi cant at the 0.01 level (2-tailed). ANC = Absolute Neutrophil Count, CRP = C-
Reactive Protein

Fig. 1: Correlation of C-reactive protein 
(CRP) with total leukocyte count (TLC)

Fig. 2: Correlation of C-reactive protein (CRP) 
with absolute neutrophil count (ANC)
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tionship between CRP and TLC and CRP and 
ANC. A positive correlation was demonstrated 
between both the variables r=0.249, N=100, 
p=0.012 (signifi cant at 0.05) and r=0.321, 
N=100, p=0.001 (signifi cant at 0.01), respec-
tively (tables 1 and 2). A scatt er plot summarizes 
the results in Figures 1 and 2. 

Discussion:
Acute infections are mostly comprised of bac-
terial origin, in which CBC shows raised TLC, 
ANC and CRP levels. 

In this study, we examined 100 patients with 
acute bacterial infections (proven positive 
for bacterial cultures) and CRP and CBC was 
performed to correlate in acute infections. In 
our study, out of 100 cases, 78(78%) patients 
showed high TLC and 60(60%) cases showed 
high ANC levels. CRP was raised in 93(93%) 
cases. Th is shows that in acute bacterial infec-
tions, there is a positive correlation between 
CRP and TLC. If CRP is raised, there is 60% 
possibility of raised ANC. Th e fi ndings of vari-
ous international and local studies are similar to 
our study.

Kaya et al studied 120 cases of acute infections 
in a pediatric population and they showed that 
CRP and ANC were signifi cantly raised in acute 
bacterial infections.6 Th ey were very rapid and 
strong diagnostic tools with moderate diagnos-
tic value. Our study also shows positive corre-
lation between TLC and ANC and CRP. How-
ever we included all age groups while in their 
study patients ofonly the pediatric age group 
were included.

Another study conducted in the pediatric popu-
lation in Iran showed correlation between WBC 
count, ANC, CRP and interlukin.6,7 Th ey found 
that IL-6 and CRP are actually bett er markers 
for predicting serious bacterial infections as 
compared to WBC count and ANC.

Even older studies have shown that CRP is a 
useful diagnostic tool in evaluation of children 
with febrile illness.8 In contrast to this, however, 
another older study found that CRP value added 

to ANC is of litt le diagnostic value as compared 
to ANC alone in screening occult bacterial in-
fections in children.9

A study conducted on patients with acute appen-
dicitis in the Nepalese population by Agrawal et 
al demonstrated a correlation between ANC and 
CRP with histological fi ndings of appendicitis.16 
Th ey concluded that both parameters were sig-
nifi cantly raised in infl ammatory diseases, i.e. 
acute appendicitis, which is consistent with our 
own study.3 Th is is useful as it may guide the sur-
geon on necessity for surgery. If TLC and ANC 
are not raised in a patient suspected of having 
acute appendicitis then appendicectomy may 
not be considered and the patient may rather 
be managed conservatively. Th is is benefi cial in 
many ways; fi rstly it will reduce the rate of nega-
tive appendicectomy, reducing length of hospi-
tal stay and thereby reducing health care servic-
es costs. It will also dramatically improve patient 
outcome and reduce risk of complications due 
to unwarranted surgeries.2,3

Another Indian study conducted on patients 
with acute appendicitis also found that sensitivi-
ty and specifi city of  WBC count and diff erential 
leucocyte count was enhanced with the addition 
of CRP in diagnostic workup.10 Other studies on 
patients with acute appendicitis also found that 
CRP monitoring enhances the diagnostic accu-
racy.11,12 A local Pakistani study conducted by 
Ali et al had similar fi ndings.13 An Indian study 
that looked at the correlation between the clini-
cal course and bio-chemical analysisin odonto-
genic space infections, found CRP to be the best 
indicator of clinical course/ recovery of the pa-
tient, followed by WBC count and ESR.14 CRP 
has also been found to be useful as a diagnostic 
tool in predicting chorio-amnionitis in pre-term 
pre-mature rupture of membranes (PPROM).15 
Links have also been found between raised CRP, 
TLC and serum resistin levels in patients with 
hypertension and coronary artery disease.16,17 
In fact, the CRP/ albumin ratio was found to be 
signifi cantly higher in patients with coronary ar-
tery disease.18
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Conclusion:
CRP and TLC including ANC are valuable 
markers in acute bacterial infections as they have 
a positive correlation with each other. When 
they are measured together, it increases their 
diagnostic value because of their feasibility and 
sensitivity. 
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