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Abstract

Introduction: Febrile neutropenia is commonly seen in patients undergoing chemotherapy that makes
them susceptible to infections. Procalcitonin (PCT) is routinely used as a marker of systemic infections.
Recently, Red Cell Distribution Width (RDW) and Platelet Distribution Width (PDW) were also indicated
for the presence of infections. The aim of the study was to find the clinical utility of RDW and PDW along
with PCT as biomarker for early institution of antibiotic therapy.

Materials & Methods: 150 patients with haematological malignancies who had chemotherapy-induced
neutropenia were included in the study and were tested for PCT, RDW and PDW.

Results: 42 patients who tested negative for PCT were considered as Control and the 108 patients who
tested positive for PCT were considered as Test. RDW and PDW values were significantly increased in the
test group (RDW: 51.9+10.29 and PDW: 12.2+3.56)as compared to the control group (RDW (SD):
43.49+7.98 and PDW: 10.76+1.78).

Conclusion: RDW and PDW together with PCT can be used as biomarker for sepsis and early institution
of antibacterial therapy.

Keywords: Procalcitonin (PCT); Red Cell Distribution Width (RDW); Platelet Distribution Width
(PDW); Sepsis.

Introduction progress rapidly. In such cases the major
Febrile Neutropenia is commonly seen in cancer challenge is whether to start antibiotic therapy or
patients undergoing chemotherapy. Infections can not. Blood culture is the classical and gold
occur with minimal signs and symptoms and standard approach for identification of sepsis.
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However, it takes 2-5 days for the blood culture
reports to be available; other markers for sepsis
are being explored so that the decision on the
institution of antibiotic therapy can be taken early.
Among the known markers, Procalcitonin (PCT)
and C-Reactive Protein (CRP) have become an
important tool for early diagnosis of systemic
infections. PCT is a prohormone of calcitonin
(CT) produced mainly by C-cells of the thyroid
gland with a molecular weight of 13 kDa. In a
healthy condition or in the absence of infections,
its blood level is very low (<0.1 ng/mL), but in
case of infection, its level is known to increase
rapidlyt™.

The red blood cell distribution width (RDW) and
platelet distribution width (PDW) are parts of a
routine complete blood count. RDW is a means of
evaluating the variability in size of erythrocytes
and has been used widely in the differential
diagnosis of anemial?. PDW is the measure of
variation in platelet size, which may be an
indicator of active platelet release’®. Recently,
RDW and PDW were found to significantly
associate with chronic spontaneous urticaria and
gram negative bacteremial® I°!.

The aim of the study is to find the clinical utility
of RDW and PDW along with PCT as biomarker
for early institution of antibiotic therapy.

Materials & Methods

The study was conducted in a tertiary care cancer
hospital and is a prospective observational study.
Study Population

Patients with haematological malignancies who
had chemotherapy-induced neutropenia (<1,500
neutrophils per microliter of blood) and tested for
PCT were included in the study. 150 patients who
have fulfilled the above criteria were included in
the study.

Sample Collection

After taking informed consent, 5SmL of venous
blood was collected from the patients under
aseptic conditions.

Estimation of Procalcitonin

Procalcitonin was measured by Thermo Scientific
B-R-A-H-M-S PCT-Q, an
immunochromatographic ~ point-of-care  test.
200uL of serum was pipetted into the round cavity
and the time was documented on the reference
card. After 30 minutes of incubation at room
temperature, the concentration range of the sample
was determined by comparing the color intensity
of the test band with the colored blocks of the
reference card. Bands corresponding to >0.5, >2.0
and >10.0 indicate systemic infection.

Estimation of RDW and PDW

The blood counts were measured using the
Sysmex-XN 350 analyzer. The Mean+ SD and
%CV values of quality control samples for RDW
and PDW are RDW(SD): 51.3+0.33 (0.6); PDW:
8.1+0.19 (2.4).

Study Groups

Control Group: 42 patients with PCT <0.5 served
as Control group.

Test group: 108 patients with PCT >0.5 served as
Test group.

Statistical Analysis

Statistical analysis was done with SPSS software.
Student t-test was used to find the difference
between the groups. P Value of < 0.05 was
considered significant.

Results

Out of the 150 patients, 42 patients showed no
PCT band (<0.5) and 108 patients showed PCT
band indicating systemic infection. Out of 108,
42 have shown band intensity corresponding to
0.5, 40 have shown band intensity corresponding
to 20, 26 have shown band intensity
corresponding to 10.0. (Table. 1).

In the control group, the Mean+SD values are
RDW (SD): 43.49+7.98 and PDW: 10.76+1.78.In
the test group, the Mean+SD values of RDW
(SD): 51.9+10.29 and PDW: 12.2+3.56 were
significantly higher as compared to control.
(Table. 2).
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Table 1: % distribution of PCT positive cases
among the test group

PCT Values No. of cases %
0.5 42 39
2 40 37
10 26 24
Total 108

Table 2: Mean+SD values of RDW (SD) and

PDW in the control and test groups.

Variables Groups | Mean SD P-value

Control | 43.49 7.98

RDW (SD) <0.001
Test 51.92 | 10.29

Control | 10.76 1.78

PDW <0.001
Test 12.17 3.56

Discussion

Patients undergoing chemotherapy for
hematological malignancies are more prone to
neutropenia — a state of abnormal low number of
neutrophils and are more prone to infections.
Blood culture remains the gold standard method to
confirm systemic infection. Recently,
procalcitonin is being used as marker of infection.
This will reduce the reporting time for the blood
culture samples and helps in the decision making
for early administration of antibiotic therapy.
Since recent studies on RDW ! I and pDW! - 110
have shown its positive correlation with
inflammation and infectious diseases, the current
study was carried out to find the clinical utility of
RDW and PDW along with procalcitonin for the
early institution of antibiotic therapy in
neutropenic hematological malignancy patients.
Earlier studies on procalcitonin levels have shown
its significant correlation with sepsisi*y). PCT is
being used as a biomarker for antibiotic therapy in
the management of patients with infection/ sepsis
across various clinical settings™? ~[*4.

Based on the above studies, we have chosen PCT
as a marker of infection in febrile neutropenic
patients and observed the changes in RDW and
PDW values. The results showed that RDW and
PDW values were significantly higher in the test
group. Zhang HB et al. have shown that a
combination of the three parameters (RDW, PDW

& Neutrophil-lymphocyte count ratio) showed
similar diagnostic precision to that of PCT in non-
hematological malignancy patients™!. Thus, we
conclude that routine blood count parameters
RDW and PDW values can be used as new
biomarker along with PCT for the early institution
of antibacterial therapy in neutropenic patients
with hematological malignancies.

Conclusion

RDW and PDW together with PCT can be used as
biomarker for sepsis and early institution of
antibacterial therapy.
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