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Thrombocytosis Associated with Iron Deficiency Anemia;
Is It A Masked Myeloproliferative Disorder?

Demir Eksikligi Anemisi iliskili Trombositoz;
Maskeli Myeloproliferatif Hastalik Olabilir mi?

Senem Maral'
'Ankara Yildirim Beyazit University, Department of Hematology

Abstract

Objectives: Thrombocytosis is a frequent reason for hematological consultation. The etiology of
thrombocytosis is classified as primary and secondary. While primary is result of clonal expansion due
to myeloproliferative disorders (MPD), secondary thrombocytosis occurs due to a reactive state and
regresses when that is resolved. Iron deficiency (IDA) is a frequent cause of reactive thrombocytosis in
outpatients. The aim of this study was to investigate whether IDA and thrombocytosis mask a MPD in
patients presenting with these complaints.

Materials and Methods: This prospective study included 50 patients who were admitted to our
hematology clinic with thrombocytosis and IDA. Causes of reactive thrombocytosis such as infections,
surgery, malignancies, inflammatory diseases, asplenia, and pregnancy were excluded. All patients
received oral or intravenous(iv) iron replacement as anemia treatment. Anemia and thrombocyte (PLT)
count were measured and recorded initially and at the end of first month. JAK2 V617F (JAK2) mutation
was also checked due to MPD investigation.

Results: Hemoglobin (Hb) and ferritin levels increased in the first month of treatment (p<o.001).
Higher ferritin levels were recorded in patients treated intravenously. A significant decrease was
detected in PLT count following iron replacement (p<o.001). In 2 female patients no significant
decrease was achieved in PLT count and the level persisted despite increases in Hb and ferritin level.
Positive (JAK2) mutation was detected and MPD was diagnosed in these 2 patients.

Conclusion: Clinicians should investigate patients presenting with IDA and thrombocytosis in terms of
reactive causes such as infections, asplenia, malignancies, and inflammatory diseases. Furthermore,
MPA should be kept in mind as well as other reactive causes if thrombocytosis persists despite
successful IDA treatment.
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Oz

Amag: Trombositoz hematoloji bolimiinde istenen konstiltasyonlarin sik nedenleri arasindadir.
Trombositoz etyolojisi primer ve sekonder olarak siniflandirilir. Primer trombositoz myeloproliferatif
hastalik nedeni ile klonal bir tiretim sonucu iken, sekonder trombositoz altta yatan reaktif bir neden
sonucunda gelisir ve neden ortadan kalktigi zaman diizelir. Demir eksikligi anemisi (DEA) reaktif
trombositozun sik nedenidir. Bu ¢alismada amag¢ DEA iligkili trombositoz nedeni ile bagvuran
hastalarda maskelenmis bir myeloprolif hastaligin varligini aragtirmaktur.

Materyal ve Metot: DEA ve trombositoz nedeni ile hematoloji poliklinigine bagvuran 50 hasta
calismaya dahil edilmistir. Enfeksiyon, yakin zamanda gecirilmis cerrahi, malignite, inflamatuvar
hastaliklar, aspleni gibi diger reaktif trombositoz nedenleri ve gebelik ¢alisma dis1 birakilmigtir. Tim
hastalara DEA tedavisinde oral veya intraven6z yol ile demir replasmami uygulanmistir. Tedavi
oncesinde ve 1. aymnda anemi ve trombosit diizeyleri kontrol edilmistir. Ayrica hastalarda
myeloproliferatif hastalik arastirmasina yonelik JAK2 V617F (JAK2) mutasyonu taramasi yapilmistir.
Bulgular: Demir tedavisini takiben hemoglobin (Hb) ve ferritin diizeylerinde tedavini 1. ayinda anlaml
yiikselme izlenmistir (p<o,001). intravendz yol ile tedavi edilenlerde daha yiiksek ferritin diizeyine
ulagilmistir. Kontrollerde hastalarin trombosit sayisinda belirgin diisiis goriilmiistiir (p<o,o001). Iki kadin
hastada Hb ve ferritin degerleri ylikselmesine ragmen, trombosit sayisinda azalma izlenmemistir. Bu iki
hastada JAK mutasyon pozitifligi tespit edilerek, kronik myeloproliferatif hastalik tanis1 konmustur.
Sonug: Klinisyenler trombositoz durumlarinda reaktif nedenler arasinda DEA yani sira eslik eden
enfeksiyonlar, aspleni, malignite ve inflamatuar hastaliklar da arastirmalidir. DEA basan ile tedavi
edilmesine ragmen trombositoz durumlarinda altta yatan KMPH ayirici tanida diistintilmelidir.
Anahtar kelimeler: Demir eksikligi anemisi (DEA), Trombositoz, JAK mutasyonu
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Introduction

Thrombocytosis is mainly classified as primary and secondary. Primary thrombocytosis
is a clonal production of bone marrow that is observed in chronic MPD. Secondary
thrombocytosis is a result of a reactive cause such as infections, surgery, malignancies,
inflammatory diseases, trauma, asplenia, and iron deficiency anemia (IDA)."¢

Iron deficiency is the most common etiology of anemia, accounting for 50%-60% of all
anemia cases 7 and thrombocytosis is reported in up to one third of patients with IDA.4

Although the mechanisms of IDA-associated thrombocytosis are not well understood,
it may be the result of relationships between thrombopoietin levels, erythropoietin,
ferritin, interleukin 6 and interleukin 11 and the thrombocyte count. Furthermore,
thrombocyte count usually returns to normal limits after iron supplementation unless
there is concomitant clonal bone marrow production. The aim of this study was to
investigate whether IDA and thrombocytosis mask a MPD in patients presenting with
these complaints.

Material and Methods
Patients and Method

The study included patients admitted to the Hematology Clinic because of anemia and
coexistent thrombocytosis. Normal thrombocyte count was considered to be 150-400
103/mL. Anemia was defined as Hb<12.0 g/dl for females and Hb<13 g/dl for males. In
this prospective study, patients were investigated in terms of the etiological causes of
thrombocytosis and for the presence of JAK2 mutation in Ataturk Research and Traing
Hospital Department of Hematology between 2015 and 2016. All patients were
evaluated for comorbidities, medication, medical history for venous thromboembolic
events, thrombocytosis, and infective causes such as urinary, respiratory,
gastrointestinal and dermatological infections. Initially, white blood count (WBC),
neutrophil count, and erythrocyte sedimentation rate (ESR) were evaluated. Patients
who presented with signs of infection or parameters attributed to an infective process,
folate or vitamin Bi2 deficiency, hemolysis, acute hemorrage, chronic inflammatory
process, or pregnancy were excluded. JAK2 mutation was examined with PCR from
peripheral venous blood samples. Iron replacement was given orally (ferrous sulfate
80-160 mg/day) or intravenously (iron sucrose 500-1000 mg) as treatment for IDA. The
response to treatment was evaluated at the end of the first month of treatment
according to initial Hb, mean corpuscular volume (MCV), WBC, neutrophil, and PLT
counts, and ferritin and ESR levels.

Ethical approval

Written informed consent was obtained from patients. Approval for the study was
granted by the Ethics Committee of Ankara Yildirim Beyazit University Ataturk
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Research and Training Hospital. All procedures were conducted in accordance with the
principles of the Helsinki Declaration.

Statistical analysis

Statistical analyses were made using SPSS version 24.0 software (Chicago, IL, USA).
Kolmogorov Smirnov test was used to determine the normality of the variables. The
parametric variables were given as mean * standard deviation and nonparametric
variables as median and IQR. Categorical variables were given as percentage (%). The
Wilcoxon test was used for comparing nonparametric variables; Paired sample-t test
was used to compare the parametric variables. All statistical tests were two-sided, and
a value of p=o.05 was considered statistically significant.

Results

The study included a total of 50 patients, comprising 47 (94%) females and three (6%)
males with a mean age of 43.32+13.19 years (range: 21-75 years). The patient
characteristics are shown in Table 1.

Table 1. Characteristics of patients included study

Patients (n: 50) n (%)
Gender
Male 3(6)
Female 47 (94)
Jak Mutation (+) 2(4)
Thromboembolic events in history 2(4)

Iron therapy was administered intravenously (IV) to seven patients (14%) due to a
history of intolerance to oral iron medication. The comparison of all laboratory
parameters pre- and post-treatment are shown in Table 2.

Table 2. Pre and post-treatment evaluation.

Parameters Pretreatment (n:50) | Posttreatment(n:50) P
WBC x103/pL 9.42+2.38 8.99+2.39 0.173
Neutrophile x103/pL 5.88+2.14 5.60+1.87 0.189
Hemoglobin (g/dL) 0.88+1.48 12.57+1.47 <0.001
Platelet x109/pL, median 565 (512-621) 424 (318-474) “0.001
(IQR)

MCV (fL) 71.04+8.38 80.22+8.21 <0.001
Ferritin, median(pg/L) 6 (4-9) 29 (19-44) <0.001
(IQR) '
ESR 11.62+4.93 10.68+5.35 0.299

MCV: Mean Corpusclar Volume, ESR: Erythtrocyte Sedimentation Rate

Pre-treatment mean Hb and MCV of the patients were recorded as 9.88+1.48 g/dL and
71 fL, respectively, compatible with IDA. Following iron replacement therapy, the mean
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Hb and MCV counts increased to 12.57+1.47 g/dL and 80+8.10 fL, respectively (p<o.001).
Median ferritin levels increased to 29 pug/L (IQR:19-44) from 6 pug/L (IQR:4-9) with iron
replacement treatment (p<o.001).

All patients were evalauted for infective causes and chronic inflamatory processes
before inclusion in the study. Pretreatment mean WBC and neutrophile counts were
9.42+2.38x109/L and 5.88+2.14x10%/L respectively. After treatment mean WBC and
neutrophile counts were counted 8.99+2.39x10%/L and 5.60+1.87x109/L (p:0.173 and
p<o.oo1 resp.). Mean ESR, as an indicator of infection, was examined 11.62+4.92
initially. With the treatment ESR was recorded 10.68+5.34 (p:0.299).

The median thrombocyte count was 565 x10%/L (IQR:512-621) before iron treatment
and this decreased to 424x10%/L (IQR:318-474) post-treatment (p<o.oo1). High
thrombocyte counts persisted in two patients despite improvements in anemia and
ferritin level after treatment. JAK2 mutation positivity was detected in these two
patients (4%). Bone biopsy was performed in three patients for definitive diagnosis. In
the two patients with positive JAK2 mutation, diagnosis of myeloproliferative disorder
(MPD) was confirmed by bone marrow biopsy. The third patient applied with bone
biopsy was negative for JAK2 mutation but was evaluated as highly suspicious for
MPD.

Venous thromboembolic events (pulmonary) were detected in the medical history of
two patients independently of thrombocytosis and JAK mutation.

Discussion

Reactive thrombocytosis generally recovers when the cause such as infections, iron
deficiency, malignancy, acute hemorrhage, inflammatory conditions is resolved.
Alterations in thrombopoietin levels and proinflammatory cytokines play a role in
reactive thrombocytosis pathophysiology. Iron deficiency is a common etiology of
reactive thrombocytosis seen in out-patients. It is associated with increased
proliferation of progenitor cells that are common to both thrombocytes and red blood
cells.

IDA is the most frequent cause of anemia worldwide and is more prevalent in
developing countries. Females are affected several-fold more than males® especially
women of reproductive age.-° The incidence of IDA is associated with social factors
such as living in low- and middle-income countries. Saydam et al reported the
prevalence of anemia in Turkish women as 27.8%, of which 56% have IDA.”® In the
current study, 94% of the patients were females of child-bearing age, with a mean age
of 42.50 years.

All the patients in this study were treated with oral or IV iron replacement. Hb and
ferritin levels increased in the first month of treatment (p<o.oo1). Higher ferritin levels
were recorded in patients treated intravenously. A significant decrease was detected in
thrombocyte count following iron replacement (p<o.oo1). However, in two female
patients no significant decrease was achieved and low levels persisted despite increases
in Hb and ferritin levels. JAK2 mutation positivity was detected and MPD was
diagnosed in these two patients.

In literature, JAK2 mutation frequency has been reported as <1% in the normal
population, and as >50% in patients with myeloproliferative disorders—""* In the
current study, the JAK 2 mutation frequency was determined to be 4 %. However, the
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cohort of this study was small and therefore there is a need for further studies with
larger samples to provide more reliable results.

A positive correlation has been determined between thrombocyte count and elevated
infection parameters such as C-reactive protein and ESR. 374

In the current study, initially investigations were made in respect of infections and
inflammatory conditions as the reason for thrombocytosis. No statistically significant
difference was determined between the pre- and post-treatment median WBC and
neutrophil counts, and ESR levels.

The relationship between reactive thrombocytosis and thromboembolism remains
uncertain. In this study, a history of thromboembolic event was recorded in two
patients independently of the thrombocyte count. However, etiological investigation of
thromboembolism was not applied and no medication history was recorded. Patients
were not prescribed anticoagulant or anti-aggreagant medications for thrombocytosis
except for the diagnosis of MPD. None of the patients experienced any
thromboembolic event during the period of thrombocytosis. There are few cases in
literature of venous thrombosis due to reactive thrombosis.’>*® In the absence of
additional risk factors for thrombosis, no treatment for thromboembolic events is
recommended.'78

This study had some limitations due to lack of laboratory facilities. In addition to JAK2
mutation, exon 12, calreticulin and MLP mutation should be evaluated for MPD
investigation. There is a need for larger cohort studies including these tests.

In conclusion, IDA is a cause of reactive thrombocytosis which is resolved with anemia
treatment. In cases where thrombocytosis persists despite successful IDA treatment,
MPD should be investigated in addition to other reactive causes.
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