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Seasonal Association of Immune Thrombocytopenia in Adults
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Background: Immune thrombocytopenia (ITP) is an au-
toimmune disorder. It is characterized by thrombocyto-
penia due to thrombocyte destruction mediated by auto-
antibodies; however, cytotoxic and defective regulatory
T-lymphocytes play an important role in its pathogen-
esis. While childhood ITP is usually acute, self-limiting
and generally seasonal in nature, ITP in adults is usually
chronic; its relation with seasons has not been studied.
Aims: We investigated whether months and/or seasons
have triggering roles in adults with ITP.

Study Design: Descriptive study.

Methods: A retrospective case review of adult patients
with primary ITP diagnosed at various University Hos-
pitals in cities where Mediterranean climate is seen
was performed. Demographic data, date of referral
and treatments were recorded. Corticosteroid-resistant,
chronic and refractory cases were determined. Rela-
tion between sex, corticosteroid-resistant, chronic and
refractory ITP with the seasons was also investigated.
Results: The study included 165 patients (124 female,
mean age=42.8+16.6). Most cases of primary ITP were
diagnosed in the spring (p=0.015). Rates of patients

diagnosed according to the seasons were as follows:
35.8% in spring, 23% in summer, 20.6% in fall, and
20.6% in winter. With respect to months, the majority
of cases occurred in May (18.2%). Time of diagnosis
according to the seasons did not differ between genders
(p=0.699). First-line treatment was corticosteroids in
97.3%, but 35% of the cases were corticosteroid-resis-
tant. Steroid-resistant patients were mostly diagnosed
in the spring (52.1%) (p=0.001). ITP was chronic in
52.7% of the patients and they were also diagnosed
mostly in the spring (62.7%) (p=0.149).

Conclusion: This is the first study showing seasonal as-
sociation of ITP in adults and we have observed that ITP
in adults is mostly diagnosed in the spring. The reason
why more patients are diagnosed in the spring may be
due to the existence of atmospheric pollens reaching
maximum levels in the spring in places where a Medi-
terranean climate is seen.
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Immune thrombocytopenia (ITP) is an autoimmune disor-
der. It is characterized by isolated thrombocytopenia due to
accelerated thrombocyte destruction and impaired thrombo-
cyte production. Its incidence is approximately 1.6-3.9 per
100,000 person/years in adults (1-4). Autoantibodies against
platelet surface glycoproteins play major roles in both im-
paired thrombocyte production and thrombocyte destruction.
Cytotoxic T-lymphocytes are also involved in the pathophysi-
ology of ITP. Therefore, ITP pathogenesis involves a complex
network of systemic events including interactions between B
and T-lymphocytes and inflammatory cytokines (5). ITP may
be primary or in association with other disorders (secondary).
Secondary causes include viral infections (including human
immunodeficiency virus, hepatitis C), certain drugs and au-
toimmune diseases (particularly antiphospholipid antibody
syndrome) (6). According to the International Working Group
(IWQG), primary ITP is defined as a thrombocyte count less
than 100x10°L in the absence of other causes, which can be
associated with thrombocytopenia (7). The IWG also defines
ITP as newly diagnosed (diagnosis to 3 months), persistent
(3 to 12 months from diagnosis) or chronic (lasting for more
than 12 months) (7). Severe ITP is defined as the presence of
bleeding symptoms requiring treatment or new bleeding re-
quiring additional therapeutics with a different agent or an in-
creased dose, while refractory ITP is defined as the presence
of severe primary ITP following splenectomy (7).

Immune thrombocytopenia in children is usually acute and
generally seasonal in nature; it is often seen in winter and
fall, suggesting that infectious or environmental agents like
viral infections and vaccination (especially measles, mumps,
rubella vaccine) may trigger the immune system to produce
autoantibodies against platelets (8). Watch and wait is ap-
propriate for many children with no or only minor bleeding
symptoms and intravenous immunoglobulin (IVIG) (Baxter,
Lessines, Belgium) or a short course of corticosteroids is used
as first-line treatment if therapy is needed (7,9). In compari-
son, adult primary ITP often has an insidious onset with no
obvious trigger and follows a more chronic course (10). Adults
with a thrombocyte count <30x10°/L should be treated for ITP
and corticosteroids or IVIG is used as first line treatment (9).

In this study, we investigated whether the months and/or
seasons have triggering roles in newly diagnosed adult pa-
tients with ITP; this is the first study investigating the relation
of ITP in adults with the seasons.

MATERIALS AND METHODS

In this retrospective study, adults with primary ITP who
were diagnosed at various University Hospitals located within
the Mediterranean region of Turkey between 2006 and 2014
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were included. Demographic data and date of referral were all
recorded. Patients were categorized according to the season of
referral period. In addition, the treatments were recorded, and
corticosteroid-resistant, chronic and refractory ITP cases were
determined. We also investigated whether there was a relation
between sex, corticosteroid-resistant, chronic and refractory
ITP with the seasons. This study was approved by the local
Ethics Committee of Mersin University Faculty of Medicine
and written informed consent was obtained from the study
participants.

Statistical analysis

Chi-square or Likelihood ratio tests were used for analyz-
ing associations between categorical variables. Comparisons
between groups were performed using One-Way ANOVA for
continuous variables. Statistical analyses were performed by
PASW (Predictive Analytics Software is a registered trade-
mark of SPSS Inc., Chicago, IL, USA) v.18 statistical pack-
age and p values less than 0.05 were considered statistically
significant.

RESULTS

Within the study period, a total of 165 patients with newly
diagnosed primary ITP were included in the study (124 female
and 41 male cases, median age 42.8+£16.6 years). Most cases
of primary ITP were diagnosed in the spring (p=0.015). Ratios
of patients diagnosed according to the seasons were as fol-
lows: 35.8% in spring (n=59), 23% in summer (n=38), 20.6%
in fall (n=34), 20.6% in winter (n=34) (Figure 1). With respect
to months, the majority of cases occurred in May (18.2%,
n=30) (Figure 2). The time period of diagnosis according to
the seasons did not differ between genders (p=0.699). In ad-
dition, when we divided the patients into 3 groups according
to their ages as follows, <30 years (n=49), 31-60 years (n=89)
and >60 years (n=27), the time period of diagnosis according
to the seasons in the 3 age groups also did not differ between
genders (p=0.248).

First line treatment was corticosteroids in 97.3% and IVIG
in 2.7% of cases. Thirty five percent of cases (n=47) were
corticosteroid-resistant and there was no difference in terms
of steroid resistance according to gender (p=0.373). Steroid-
resistant patients were also mostly diagnosed in the spring.
Rates were as follows: 52.1% in spring (n=25), 14.3% in
summer (n=5), 42.9% in fall (n=12) and 20% in winter (n=5)
(p=0.001) (Figure 3).

Immune thrombocytopenia was chronic in 52.7% (n=87) of
the patients and therate of chronic ITP was higherin women than
in men (57.3% versus 39%) (p=0.043). Patients with chronic
ITP were also diagnosed mostly in the spring (62.7%, n=37);
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FIG. 2. Monthly distribution of adults with immune thrombocytopenia

however, this result was not statistically significant (p=0.149).
Fifty percent (n=19) of chronic ITP cases were diagnosed in
the summer, 52.9% (n=18) in the fall and 38.2% (n=13) in the
winter (Figure 4).

Ten patients had refractory ITP and the time of diagnosis
did not differ according to the seasons in these patients (4 pa-
tients were diagnosed in spring, 4 in summer, 1 in fall, and 1
in winter) (p=0.462).

DISCUSSION

In this retrospective study, we observed that ITP in adults is
mostly diagnosed in the spring, especially in May, and this is
the first study to show the seasonal association of primary ITP
in adults. We have also seen that the corticosteroid-resistant
and chronic ITP cases were also diagnosed mostly in spring.

In children, seasonal variations of ITP were shown in a few
studies, but the results were not compatible with each other.
Zeller and colleagues showed that most childhood ITP cases
occurred during winter months (11). In another study per-
formed by Hafiz et al. (12), childhood ITP was mostly diag-
nosed during the summer and at least in the winter. The first
study was performed in Nordic countries where the climate is
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characterized by short, cool summers and long, cold winters.
The second study was performed in Bangladesh where a tropi-
cal climate exists. A recent study from France searching the
epidemiology of incident ITP showed that incidence varied
cyclically in the year, with a peak in January and nadir in the
summer for both in adults and children (13). However, this
study included not only cases with primary ITP, but also those
with secondary ITP. The researchers also found that there is
a gradient of incidence in mainland France and a lower in-
cidence in overseas French departments, independent of age,
gender, and population density. The authors explained this dif-
ference of geographically different incidence of ITP as a pos-
sible role of unknown environmental factors in ITP pathogen-
esis. In children, the seasonal variations can be explained by
specific infections and vaccinations; two thirds of the patients
experience flu-like fever during the weeks preceding ITP on-
set (14). The role of the influenza virus has been suspected for
a long time (14). It could play a direct role in the ITP patho-
genesis by promoting antiplatelet-antibodies production and/
or decreasing platelet production (13). The pathogenic role of
influenza vaccine is also debated, particularly in older patients
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(15-18). However, the climate may play a role in the patho-
genesis of ITP; there might be an unrecognized environmental
factor related to the weather conditions that may cause a cer-
tain physiological response that leads to ITP.

In the pathogenesis of primary ITP, autoantibodies against
platelet surface antigens such as GPIIb/Illa and GPIb/IX play
major roles. These autoantibodies cause both impaired throm-
bocyte production and thrombocyte destruction. However, T-
cell mediated mechanisms independent from autoantibodies
may also be involved (5). The presence of auto-reactive T cell
clones against GPIIb/IIIa epitopes in patients with ITP were
shown by Kuwana et al. (19). Other studies have also shown
the presence of cytotoxic T cells against autologous throm-
bocytes. In addition, an imbalanced Th1/Th2 ratio, increase
of oliclonal T cells, Th17 cells and IL17 levels are the other
evidence for T-cell mediated mechanisms (20-23). A reduction
in the numbers and impairment of the functions of regulatory
T cells were also demonstrated (24,25).

All patients included in our study were living in different
cities where a Mediterranean climate is seen. This is impor-
tant because it was shown in various studies that the types and
distribution of atmospheric pollen grains vary according to the
location and climate, and when the seasons were considered,
atmospheric pollen grains were detected most intensively in
the spring between March and June (26-28). It is likely that
atmospheric pollens reaching maximum levels in the spring
(e.g. Platanus, Pinus, and Gramineae) in arecas where the
Mediterranean climate is observed consistently trigger the
immune system. In other words, as the number of allergens
like atmospheric pollens entering the human body increases,
the immune system increases the production of B cells and
antibodies. At this moment, it is possible for B cells to begin
designating platelets for destruction. However, there have not
been enough studies in the literature showing the relationship
of ITP with pollens, other allergens or with atopy. In contrast,
several clinical studies have reported the co-incidence of au-
toimmune and allergic diseases recently, and there is an in-
creasing interest in the relationship between autoimmune and
allergic diseases (29). Immune dysregulation secondary to an
infectious agent or excessive exposure to a cross-reactive in-
citing antigen that promotes Th1 response leading to progres-
sive inflammation and autoimmunity is the generally accepted
model in the pathogenesis of autoimmune diseases (29). In
mutually exclusive patient populations, Th1-type autoimmune
disorders and Th2-type mediated allergic disorders would oc-
cur and this was predicted by the reciprocal counter-regulation
of Thl and Th2 cells (30). Other lymphocyte subtypes such
as Th17 cells, soluble factors such as IL-9 and regulatory T
cells were also identified recently as a common link between
autoimmunity and atopy (29,31-34). Since ITP is an autoim-
mune disorder and T-cell abnormalities including Thl, Th2,
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Th17 and regulatory T cells play a role in its pathogenesis, the
excessive exposure to the increasing number of atmospheric
pollens reaching maximum levels in spring may trigger auto-
antibody formation against platelets, especially in genetically
predisposed and maybe in atopic individuals who have a dys-
regulated immune system.

The limitations of the study include the lack of medical his-
tory and/or signs and symptoms of atopy and related labora-
tory results of the patient cohort.

In conclusion, this study showed that adults with ITP are
mostly diagnosed in the spring in areas where a Mediterranean
climate is seen. It was also found that the corticosteroid-resis-
tant and chronic ITP patients are mostly diagnosed in the spring.
The reason for more patients being diagnosed in the spring may
be due to the existence of atmospheric pollens reaching maxi-
mum levels in the spring in these areas. Several clinical reports
address the relations of allergens with autoimmune diseases,
and since ITP is an autoimmune disorder, excessive exposure
to the increasing number of atmospheric pollens reaching maxi-
mum levels in the spring may trigger autoantibody formation
against platelets in patients with a dysregulated immune sys-
tem. Further research is needed to investigate the roles of al-
lergens and atopy in the pathogenesis of ITP.
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