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ABSTRACT

Current difficulty remains in predicting acute versus chronic immune thrombocytopenic purpura (ITP) in children at the time of
diagnosis. The purpose of this exploratory retrospective study was to determine the relationship between mean platelet value
(MPV) and initial platelet count at time of diagnosis on prediction of acute versus chronic ITP among pediatric patients. When
odds ratios were calculated, initial platelet count less than 10,000/µl was the only statistically significant predictor of acute ITP
(i.e., case resolution). MPV < 8 fl was not a statistically significant predictor of acute ITP, although clinical trends suggested that
those with acute ITP had lower MPV at time of diagnosis. This exploratory study does suggest that multi-center prospective study
designs are needed for further study to describe if there is a relationship between MPV in determining acute versus chronic ITP.
Adequately predicting acute versus chronic ITP at diagnosis could have numerous implications for children and families as they
prepare for treatment and help nurses deliver patient-centered interventions.
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1. INTRODUCTION

Idiopathic (or immune) thrombocytopenic purpura (ITP) is
a hemorrhagic disorder described by low platelet counts,
spontaneous bruising, purpuric or petechial rash, and mu-
cosal bleeding and is often defined as one platelet count
≤ 100,000/µl.[1, 2] ITP affects approximately 100 people
per 1 million per year in the general population and about
half of these cases occur in children.[3, 4] ITP is caused by
antibody-mediated platelet destruction and impaired platelet
production resulting in thrombocytopenia[5] and can be an
acute illness or chronic disorder depending on the duration of
thrombocytopenia.[6] Generally, ITP is classified as “acute”
if thrombocytopenia lasts less than 6 months after diagno-

sis and “chronic” if thrombocytopenia lasts greater than 6
months after initial presentation.[3, 6, 7] Recent consensus
statements have further refined the definition of ITP to in-
clude “newly diagnosed ITP” from the time of diagnosis to
3 months, “persistent” if the ITP lasts 3-12 months from
diagnosis and “chronic” if the disease remains in duration
greater than 12 months and occurrence of spontaneous remis-
sion becomes less likely.[8] Even so, these definitions are not
consistently used among registered ITP clinical trials or in
clinical practice.[8] Additionally, the revised definitions may
be less clinically meaningful for parents and families whose
primary interest is in the likelihood of remission.

ITP in children is more likely to be acute[6] and is usually
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benign and self-limiting.[7] However, one-third of childhood
ITP becomes a long-term disease due to both chronic and
relapsing forms.[9] There are several treatment options for
ITP including corticosteroids, intravenous immunoglobulin
(IVIG), Anti-D immunoglobulin (Win-Rho), and TPO recep-
tor agonists, however predicting clinical outcome based on
drug treatment remains unclear.[5, 10]

Unlike adults, the majority of children with ITP have a fa-
vorable prognosis of spontaneous remission. In roughly 80
percent of cases, ITP resolves within 6 months irrespective
of treatment decisions.[11] Therefore, difficulty exists in
predicting prognosis at diagnosis for children.[3] Previous
research has demonstrated there are several factors that pre-
dict chronic disease: insidious presentation (i.e., symptoms
for more than 2 weeks), female sex, no mucosal bleeding
on presentation, lack of viral disease preceding presentation,
and initial diagnosis greater than 10 years of age.[1, 12, 13]

Mean platelet volume (MPV) has been associated as a prog-
nostic indicator for chronicity of disease in other adult hema-
tologic disease processes.[14, 15] To the authors’ knowledge,
only one previous investigator has assessed the utility of
MPV as a predictive factor for chronic ITP in children.[3]

Ahmed and colleagues demonstrated through univariate anal-
ysis that low admission MPV (< 8 fl), history of viral pro-
drome, and low admission platelet count (< 10,000/µl) all
independently predicted a favorable outcome of acute ITP.[3]

While other studies have not specifically assessed admission
MPV, they have found associations between low admission
platelet count (< 10,000/µl) and resolution of disease, thus
acute ITP.[1, 3, 4, 9, 13, 16–19]

Clarification of the utility of MPV as a potential prognostic
marker is important in pediatric ITP for prediction of a acute
or chronic condition, especially considering its convenience
and low cost of this clinical laboratory assessment. Nurses
are often faced with educating families of children with ITP
during the time of initial diagnosis, and being able to pre-
dict whether the ITP diagnosis is chronic or self-limiting has
many anticipated benefits. The purpose of this exploratory
study was to determine the relationship between MPV and
initial platelet count on index admission and prediction of
acute versus chronic ITP among pediatric patients at a single
Children’s Hospital in the United States. Our hypothesis
was clinical presentation with MPV values less than 8 fl at
the time of initial ITP diagnosis could predict acute ITP or
resolution of the disease in our pediatric ITP population.

2. METHODS
The study protocol was approved by Carolinas Medical Cen-
ter Institutional Review Board. Medical records of all pedi-
atric patients who met eligibility were included. Inclusion

criteria included: children age 18 or below who were di-
agnosed and treated with ITP in the study time frame as
an initial new diagnosis, with available blood counts at the
time of diagnosis and subsequent follow-up visits. Those
patients who did not have meet eligibility included: throm-
bocytopenia secondary to chemotherapy or other underlying
hematologic condition, or no available documentation of res-
olution of the case (acute vs. chronic ITP) either through
clinic follow-up visit or follow-up platelet counts and were
excluded from the analysis. We retrospectively reviewed
medical record data on 63 patients with ITP diagnosed from
January 2007 to June 2013 at Levine Children’s Hospital in
Charlotte, NC. Twenty-one patients were excluded because
either there was no initial MPV at diagnosis, and/or they
were missing follow-up counts during the first 12 months
post-diagnosis. Our final sample with complete data yielded
42 patients.

2.1 Case ascertainment
Verification of ITP was made through ICD-9 code and chart
review of the index admission or outpatient visit. Index
platelet count (i.e., platelet count at time of ITP diagnosis),
MPV, and treatments administered were all abstracted from
medical records at the time of diagnosis. Index platelet count
was dichotomized into the following categories: < 10,000/µl
or 10,000-50,000/µl. MPV was assessed both as a contin-
uous variable and dichotomized into < 8 fl or ≥ 8 fl. ITP
status (acute versus chronic) was determined at the 6-month
follow-up visit as documented by the physician’s note and
lab values. We used the classic definition of acute ITP last-
ing less than 6 months in duration and chronic ITP lasting
greater than 6 months in duration. Demographic variables
such as gender, age, race/ethnicity as well as initial treatment
variables (corticosteroid and IVIG use) were also ascertained
from the medical record.

2.2 Analysis
Descriptive statistics were calculated to describe all vari-
ables using mean/standard deviation for continuous variables
or percent/frequency for categorical variables. Variables
associated with acute versus chronic ITP status were then
compared using the chi-square statistics (and Fisher’s ex-
act test when n < 10) for categorical variables and t test
for continuous variables with normal distributions. Indepen-
dent associations between (1) MPV, (2) index platelet count,
(3) treatment using corticosteroids, and (4) treatment using
IVIG on the clinical outcome of acute or chronic ITP status
were then calculated. Odds ratios (OR), confidence intervals
(CI) and p values were reported to determine the impact of
MPV (< 8 fl vs. ≥ 8 fl), index platelet count (< 10,000/µl
vs. ≥ 10,000/µl), treatment with corticosteroids (yes/no) and
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treatment with IVIG (yes/no) on risk associated with ITP
status (acute versus chronic). Statistics were calculated with

SPSS version 21.0, IBM.

Table 1. Patient characteristics for acute vs. chronic ITP (means/SD and frequency/percentages)
 

 

Variable Total N = 42 Acute ITP N = 29 Chronic ITP N = 13 P value 

Age (years) 4.83 (3.99), range < 1 yr-15 yrs 4.83 (4.22) 4.85 (3.58) .61 
Sex    .06 

Male 15 (35.7%) 10 (34.5%) 5 (38.5%)  
Female 27 (64.3%) 19 (65.5%) 8 (61.5%)  

Race    .56 
White 24 (57.1%) 18 (62.1%) 6 (46.2%)  
African-American 9 (21.4%) 6 (20.7%) 3 (23.1%)  
Other 9 (21.4%) 5 (17.2%) 4 (30.8%)  

Ethnicity    .28 
Hispanic 6 (14.3%) 4 (13.8%) 2 (15.4%)  
Non-Hispanic 31 (73.8) 20 (69.0%) 11 (84.6%)  
Unknown 5 (11.9%) 5 (17.2%) 0 (0%)  

MPV at diagnosis 8.95 (1.71), range 5.4-12.1 8.88 (1.49) 9.09 (2.18) .22 
Platelet count at diagnosis    .04*

< 10,000/μl 26 (61.9%) 21 (72.4%) 5 (38.5%)  
10,000-50,000/μl 16 (38.1%) 8 (27.6%) 8 (61.5%)  

Initial treatment    .64 
Corticosteroids 3 (7.1%) 2 (6.9%) 1 (7.7%)  
IVIG 36 (85.7%) 25 (86.2%) 11 (84.6%)  
None 3 (7.1%) 2 (6.9%) 1 (7.7%)  

*Indicates a statistically significant finding at p < .05 

 

3. RESULTS

A total of 42 patients met inclusion criteria for this study.
These patients had a mean age of nearly 5 years (range < 1
year to 15 years) and were majority female (64%) and white
(57%). The mean MPV at diagnosis was 8.95 (range 5.4-
12.1) and mean MPV was higher in the chronic ITP group
(9.09) compared to the acute ITP group (8.88). The majority
of the study population had an initial platelet count of less
than 10,000/µl (62%) (see Table 1). The only statistically
significant difference between acute versus chronic ITP was
in platelet count at diagnosis (p = .04) (see Table 1). A higher
percentage of those with acute ITP presented with an initial
platelet count less than 10,000/µl (72%) and a higher per-
centage of patients with chronic ITP presented with platelet
count between 10,000 and 50,000/µl (62%).

Table 2. Odds ratio of acute ITP (i.e. case resolution)
 

 

Variable OR/CI P value 

MPV < 8 fl 1.14 (0.21-3.59) .83 

Initial platelet < 10,000/μl 4.20 (1.05-16.74)* .04* 

Corticosteroid treatment  1.13 (0.09-13.64) .92 

IVIG treatment 0.88 (0.14-5.54) .89 

*Indicates a statistically significant finding 

When odds ratios were calculated, initial platelet count less
than 10,000/µl was the only statistically significant predic-
tor of acute ITP (i.e., case resolution). Presenting with an

initial platelet count less than 10,000/µl at diagnosis led to
4.2 times the likelihood of acute ITP versus chronic ITP (OR
4.2, CI 1.05-16.74, p value = .04) (see Table 2). MPV < 8 fl
(OR 1.14, CI 0.21-3.59), corticosteroid treatment (OR 1.13,
CI 0.09-13.64), and IVIG treatment (OR 0.88, CI 0.14-5.54)
did not yield statistically significant findings in prediction
of acute ITP (see Table 2). Our hypothesis that MPV <
8 fl could predict acute ITP was not substantiated in this
exploratory analysis.

4. CONCLUSIONS
This study adds to the evidence that pediatric presentation
of platelet count less than 10,000/µl at the time of diagnosis
can be used as a predictor of acute ITP and subsequent case
resolution.[1, 3, 4, 9, 13, 16–19] Although not statistically signifi-
cant, our study found that presentation of MPV less than 8 fl
demonstrated a slightly higher odds of acute ITP diagnosis.
Our analysis likely did not yield a large enough sample size
to adequately answer the MPV prediction or any treatment
related factors with statistical significance. Additionally,
findings are based on a single Children’s Hospital may lack
generalizability. Due to the changing ITP definition, further
study is also warranted to determine if there are group differ-
ences in MPV and platelet count at presentation among the
new diagnostic categories.

This exploratory study does suggest that multi-center
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prospective study designs are needed to adequately deter-
mine that MPV can be used as an independent predictor
of acute vs. chronic ITP. Nordic researchers Edslev and
colleagues[17] developed and validated a clinical score pre-
dicting acute ITP and case resolution based on six clinical
features: abrupt onset, age less than 10 years, proceeding
infection, platelet count less than 5000/µl, wet purpura and
male gender. With further study, it is possible that MPV
could provide additional clinical utility of ITP prediction in
a cost effective manner and be included in clinical prediction
strategies and nursing education strategies.

Adequately predicting acute versus chronic ITP at diagnosis
would have numerous implications for children and families

as they prepare for treatment. Nurses must provide a wide
range of education and coordination when caring for chil-
dren with ITP, including; education about treatment, side
effects, the frequency of laboratory assessment, and on the
need for ongoing self-assessment of bleeding, bruising and
petechiae.[20] Because of the dramatic prognostic uncertainty
at the time of diagnosis, obtaining more accurate prognostic
strategies can dramatically improve the tailored care, coordi-
nation and education nurses can provide.
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