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Controlled clinical study to evaluate the utility of the platelet
distribution width (PDW) in the diagnosis of acute appendicitis
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Abstract

Introduction: Acute appendicitis is the most common abdominal urgency around the world. Recent studies have investigated
the efficacy of platelet distribution width (PDW) in the diagnosis of acute appendicitis. Objectives: The objectives of this study
were to determine if there is a correlation between PDW and the diagnosis of patients with acute appendicitis and to define
their relation to the phases of appendicitis. Method: A case-controlled study was conducted in two population groups with
41 patients older than 18 years of age diagnosed with acute appendicitis (Group 1) and 41 healthy patients (Group Il). Statis-
tical analysis was performed using SPSS software version 21. Results: An average age of 37.27 + 15.6 years was observed.
The largest number of cases with acute appendicitis was presented in phase Ill. The total nhumber of leukocytes and the
percentage of neutrophils presented significant differences in the statistics. It was observed that there is no association between
the appendicitis phase and the PDW values. Conclusion: There are no differences between PDW values of patients with
acute appendicitis compared to healthy patients, nor PDW ratio with the phases of appendicitis.
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Resumen

Antecedentes: La apendicitis aguda es la urgencia abdominal mas comun en el mundo. Estudios recientes han investigado
la eficacia del ancho de distribucion plaquetaria (PDW, platelet distribution width) en el diagnéstico de apendicitis aguda.
Objetivos: Determinar si existe correlacion entre el PDW y el diagnéstico de pacientes con apendicitis aguda, y definir su
relacién respecto a las fases de apendicitis. Método: Se realiz6 un estudio de casos y controles con dos grupos poblaciona-
les, conformados por 41 pacientes mayores de 18 afios con diagnéstico de apendicitis aguda (grupo 1) y 41 sujetos sanos
(grupo 1l). El anélisis estadistico se realizo utilizando el programa SPSS version 21. Resultados: Se observd una edad media
de 37.27 £ 15.6 afios. La mayor cantidad de casos de apendicitis se presentaron en la fase lll. La cifra total de leucocitos y
el porcentaje de neutrdfilos mostraron diferencias estadisticamente significativas. Se observd que no existe asociacion entre
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la fase de apendicitis y los valores de PDW. Conclusiones: No hay diferencias entre los valores de PDW de pacientes con
apendicitis aguda en comparacion con sujetos sanos, ni relacion del PDW con las fases de la apendicitis.

Palabras clave: Apendicitis aguda. Diagnéstico. PDW.

|ntroduction

Acute appendicitis clinical picture is the most com-
mon emergency surgical pathology worldwide. Its in-
cidence increases between the second and fourth
decades of life. Acute appendicitis diagnosis is clini-
cally established with an accuracy rate of up to 85%.
Clinical scales, such as the Alvarado score, have a
diagnostic sensitivity of up to 88%, with a specificity
of 75%. However, signs and symptoms are not specific
and may vary depending on each patient, which
makes it difficult for diagnosis to be accurately
established'S.

The rate of non-therapeutic laparotomy/laparoscopy
due to probable appendicitis diagnosis is 15%, despite
an increase in the use of diagnostic technologies,
such as ultrasound and computed tomography (CT).
Therefore, it is necessary for new complementary
tests to be available for timely diagnosis. Some stud-
ies have examined the diagnostic efficacy of platelet
distribution width (PDW), a blood count-measured
platelet activation marker, as a new parameter that
can be used for acute appendicitis diagnosis®®.

PDW is an easily measurable and specific platelet
activation marker, since it does not increase with
platelet volume temporary changes (increase), as oth-
er markers do®. The platelet activation phenomenon
causes morphological changes with volume increase
since platelets acquire a larger surface area when
changing from their discoid shape to a spherical
shape with pseudopod formation®. Platelet size is
correlated with their activity and function; larger plate-
lets are more active than smaller ones, and PDW is
an indicator of change in their size, which translates
into a sign of platelet activation. PDW normal values
in healthy individuals range from 10% to 17.9%".

There are three studies in the literature that mea-
sure PDW diagnostic efficacy in patients with acute
appendicitis. In 2013, Aydogan et al.® have the first
group to carry out a retrospective study of 202 cases,
without a control group, with patients being divided in
two groups (complicated and uncomplicated appendi-
citis), with significantly higher PDW values being
found in the complicated appendicitis group, thus con-
cluding that PDW can be used as a marker for

appendiceal perforation risk early detection. In 2015,
Dinc et al.® published the first case—control clinical
trial, in which 295 cases were compared with two
control groups, with a significant increase in PDW be-
ing observed in patients with acute appendicitis. They
reported a sensitivity of 97.1% and specificity of 93%,
which were higher than the sensitivity of leukocyte
total count and neutrophil percentage (73.1% and
70%, respectively) and had a positive predictive value
of 97.4% and negative predictive value of 92.1%. They
conclude that it is possible for this test to be used as
part of an initial battery of diagnostic tools for patients
in whom appendicitis is suspected and thus reduce
costs and loss of time in their diagnosis. In 2015, Fan
et al.* published the second case—control study, which
was the first to analyze only cases of complicated ap-
pendicitis. They observed a significant PDW increase
in this group with regard to the control group of pa-
tients with uncomplicated appendicitis, with a sensitiv-
ity of 76.3% and specificity of 93.1% being reported,
which was only surpassed by neutrophil percentage
specificity, which was 96.9%. Their results confirm
those obtained by Dinc et al.> and support that PDW
is a parameter with high sensitivity for diagnosing
cases of complicated appendicitis®.

These investigations have demonstrated a signifi-
cant PDW increase in patients with acute appendicitis,
suggesting this parameter as a marker that can be
used for the early detection of this condition. However,
it is necessary for prospective studies to be carried
out to confirm these results. Herein, we present a
case—control clinical study, in which the correlation
existing between PDW and acute appendicitis diagno-
sis is demonstrated.

Methods

A case—control study was carried out with patients
from Dr. Fernando Quiroz Gutiérrez General Hospital,
of the Institute of Social Security and Services for
State Workers, in the period comprised from March 1
to September 30, 2016. The study was submitted to
and approved by the ethics committee of said hospi-
tal. Two study groups were included, with the sample
being calculated using demographic data and
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previous 10 years cumulative incidence, which were
made up of 41 patients older than 18 years with a
diagnosis of acute appendicitis confirmed by histopa-
thology (Group 1) and 41 healthy subjects without co-
morbidity, who belonged to the donor population of
the hospital blood bank (Group Il). Patients with in-
complete analyses and those who did not accept the
surgical procedure were excluded from the study. Pa-
tients in whom surgical findings did not correspond to
acute appendicitis, as well as those with histopatho-
logical studies not consistent with this diagnosis, were
censored from the study.

Venous blood samples were taken from all pa-
tients by trained personnel, which were processed
in test tubes with EDTA anticoagulant, using the
hospital blood count equipment (SYSMEX, ROCHE
brand, model XN-1000, serial number 14791), which
is an automated and certified equipment. The sam-
ples were processed within a time period not ex-
ceeding 2 h.

Analyzed variables included age, gender, acute ap-
pendicitis phase, PDW, total leukocyte count, and
neutrophil percentage. The Excel program was used
to generate the database. Statistical analysis was per-
formed using IBM® SPSS® Statistics v. 21 program.

Changes in PDW, total leukocyte count, and neu-
trophil percentage were measured in patients with
acute appendicitis and in the control group, as well
as PDW differences between men and women in
both groups. Mann-Whitney’s U statistical test was
used, since the analyzed variables did not have a
normal distribution, and a linear regression was car-
ried out to determine the relationship of PDW, leuko-
cyte total count, and neutrophil percentage with
acute appendicitis phases. Finally, a comparison of
the found data with those reported in medical inter-
national literature was carried out.

Results

Mean age was 37.27 + 15.6 years; there was a
larger number of patients aged <50 years (Fig. 1).
With regard to distribution by gender, a higher fre-
quency of the female gender was observed, with
56% of total sample in the group of cases (Fig. 2).
As for the appendicitis phase at which variables
were measured, the largest number of cases were
at phase Ill, with 34% of total sample (Fig. 3). Leu-
kocyte count and neutrophil percentage showed
statistically significant differences in comparison
with the control group (Tables 1 and 2). No
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Figure 1. Study patients age distribution. The y-axis represents the
frequency of presentation and the x-axis represents age. SD: standard
deviation.
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Figure 2. Study patients distribution by gender.

Figure 3. Distribution of the frequency of appendicitis phases at which
the studied cases presented with.

association was observed between PDW values and
the acute appendicitis phase, but there was a
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Table 1. Distribution of central tendency values and dispersion of
variables analyzed in blood count

Variable Cases Controls
Mean Standard Mean Standard
deviation deviation
Platelet distribution width  13.54 3.1 13.58 1.06

Total leukocyte count 13.35 4.42 7.07 1.61

Neutrophil percentage 79.97 8.34 58.79 9.33

Table 2. Hypothesis testing for variables analyzed in blood count

Variable Mann-Whitney ~ Wilcoxon P
value

Platelet distribution width 634.5 1,495.5 0.54

Leukocyte total count 125 986 0.0001

Neutrophil percentage 109.5 970.5 0.0001

Table 3. Appendicitis phase linear regression with platelet
distribution width, leukocyte total count, and neutrophil

percentage

Variables in the model B p
Leukocyte total count 0.754 0.0001
Neutrophil percentage 0.735 0.0001
Platelet distribution width -0.018 0.95

Table 4. Hypothesis testing for platelet distribution width and
gender in patients with appendicitis

Variable Mann-Whitney p

Gender 145 0.101

directly proportional association for leukocyte total
count and neutrophil percentage with appendicitis
phases (Table 3). Regarding the association of
PDW with patient gender, no differences were found
either (Table 4).

Discussion
Acute appendicitis is the most common cause of

acute abdomen in all age groups. Rapidly and ac-
curately establishing acute appendicitis diagnosis is

important, because lengthening of the time from
symptom onset to patient admission to the operating
room increases the risk of complications, such as
appendiceal perforation, peritonitis, abdominal sep-
sis, and even death. Therefore, laboratory tests with
high sensitivity and specificity are crucial for estab-
lishing reliable differential diagnoses'S.

Leukocyte count is one of the most commonly
used tests, as it is the first parameter to rise during
an appendicular process; in the present study, the
cutoff value was 13.35 x 10%L, which is consistent
with those reported in the literature'’. Similarly, nu-
merous studies have evaluated the efficacy of dif-
ferential neutrophil count for the diagnosis of
patients with appendicitis; in this study, the cutoff
value was 79.97%, similar to that internationally
reported.

There are three studies in the literature that corre-
late PDW with acute appendicitis: the study by Aydo-
gan et al.’ carried out in 2013, that by Dinc et al.?
carried out in 2015, and that by Fan et al.* also per-
formed in 2015. These investigations demonstrated a
significant increase in PDW, suggesting that it is a
marker that can be used for early detection of patients
with acute appendicitis.

In the present prospective study, the sample
was calculated, which allows to determine that
the differences that were not found are not due
to a sample size problem, but rather to the fact
that there are no differences in observed PDW
values. The patient age suggests that acute ap-
pendicular pathology occurs mainly in young
adults, which allows assuming that possible con-
comitant conditions did not bias the results herein
presented.

Determining differences were only possible for leu-
kocyte total count and neutrophil percentage, with p-
values < 0.05, as well as a statistically significant
association of increase in both these variables with
appendicitis phases, a situation that was expected
given that the comparison group is a healthy group,
but PDW showed no statistically significant
differences.

Acute appendicitis diagnosis should always
combine clinical findings with laboratory and im-
aging investigations, and although a biomarker
can be an important evaluation parameter, it al-
ways has to be correlated with symptoms (pain
migration, vomiting, etc.), signs on physical ex-
amination (right iliac fossa pain, McBurney’s sign,
or equivalents), laboratory tests (leukocytosis
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and neutrophil percentage increase) and imaging
studies (plain abdominal radiography, ultrasound,
and tomography).

The purposes of this research were to observe
PDW modifications in patients with acute appendi-
citis, its relationship with appendicitis phase and
the differences between men and women with this
condition. These goals were met when no PDW
changes were observed in any of the evaluated
parameters.

Conclusion

There are no differences between PDW values of
patients with acute appendicitis in comparison with
healthy subjects, and neither is there a relationship
between PDW and appendicitis phases, which is why
we consider, according to the results obtained in the
present study, that PDW is not a useful marker for
acute appendicitis diagnosis. However, further prospec-
tive, multicenter studies need to be conducted to con-
firm these results.
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