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Abstract
Introduction: Thrombocytosis is a common disorder in patients diagnosed with iron deficiency anemia. The decreased platelet 
counts commonly found iron deficiency anemia is rarely reported in clinical practice. The exact mechanism of the occurrence of 
thrombocytopenia in iron deficiency anemia remains unclear. In this case report we discuss a triad of symptoms seen in the African 
American population: Iron deficiency anemia, menorrhagia and thrombocytopenia.
Case presentation: A 40 year old multiparous African-American woman presented with heavy vaginal bleed, severe anemia (3.5 g/dL) 
and thrombocytopenia (30,000/mm3). The peripheral blood smear showed marked microcytic hypochromic cells with decreased platelets 
counts. After excluding other causes of thrombocytopenia and anemia, increased red cell distribution width and low iron saturation 
confirmed the diagnosis of iron deficiency anemia. Treatment for iron deficiency anemia was initiated with intravenous and oral iron 
supplements. Two months following treatment of iron deficiency anemia, the triad of manifestations resolved and patient remained 
stable.
Conclusion: Profound degree of iron deficiency anemia can present with thrombocytopenia and severe menorrhagia. Iron replacement 
should be the main treatment goal in these patients. This case report further supports the 2 compartment model of the role of iron in 
maintaining platelet counts.
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Introduction
Iron deficiency anemia is the second most common 
nutritional deficiency in the United States with an 
estimated 3.3 million females in their reproductive 
life affected by iron deficiency.1 Almost all patients 
with iron deficiency will have normal or elevated 
platelet counts, some higher than 1000  ×  109/L 
at diagnosis, however, thrombocytopenia in 
association with iron deficiency is rarely reported.2,3 
The exact mechanism of thrombocytopenia is not 
well understood and is postulated to have a role 
in alteration in the activity of iron-dependent 
enzymes in megakaryocytes and thrombopoiesis.4 
In 1978, Beard and colleague5 first noticed the 
triad of combination of iron deficiency anemia, 
thrombocytopenia and heavy vaginal bleeding in 
alpha-1 thalassemia trait patients. Later on, Berger 
and colleagues6 noticed a similar triad of symptoms 
without any hemoglobinopathy. Since then, very 
few cases have reported this triad. The purpose 
of this case report is to explore the triad further 
for the combination of iron deficiency anemia, 
heavy vaginal bleeding and thrombocytopenia 
and to define whether iron supplements is an 
effective approach to treat all three manifestations  
together.

Case Summary
A 40 year-old African American woman was 
admitted to the intensive care unit for heavy vaginal 
bleeding that lasted 4  days. Vaginal bleeding 
was associated with lightheadedness, palpitation, 
weakness and fatigue. She reported a seven year 
history of uterine leomyomas that caused recurrent 
episodes of menorrhagia. Due to inadequate iron 
supplemention, she consequently developed iron  
deficiency.

Physical examination revealed a blood pressure 
110/70  mmHg, a heart rate of 105  bpm, a respira-
tory rate of 18 breaths/min, and a temperature of 
98 degrees Fahrenheit. She appeared pale; no icterus, 
petechiae, ecchymosis, or purpuric lesions noted. 
She had no lymphadenopathy. Lungs were clear to 
auscultation. Cardiac examination revealed cardiac 
grade 2/6 to 3/6  systolic flow murmur. The liver 
span was 9 cm and spleen was not palpable. Pelvic 
examination showed vaginal bleeding. No bleeding 
from any other site was observed.

Initial laboratory data is summarized in Table  1. 
Her Hemoglobin level was 3.5  g/dL (normal 
range; 12.1–15.1  g/dL) and platelet count was 
30,000/mm3 (normal range: 150–400  ×  109 per 
liter). Mean corpuscular volume (MCV) was 56.6 
femtolitre (normal range; 80–100 femtolitre) and 
Red cell distribution width (RDW) was 37.6; 
(normal range; 11%–15%). Reticulocyte count on 
admission was 1.3% (normal range; 0.5%–1.5%). 
Iron studies revealed serum iron 27  µg/dL (normal 
range; 50–170  µg/dL) serum ferritin 7.79  ng/dL 
(normal range; 12–150  ng/mL), serum transferring 
419.9 mg/dL (normal range 204–360 mg/dL), percent 
saturation was 4%. Results of the iron studies were 
consistent with iron deficiency anemia. The peripheral 
blood smear showed marked microcytic hypochromic 
cells with decreased numbers of platelets. No platelet 
clumping was noticed (Figure 1A and B).

Her coagulation parameters were normal. Work up 
for systemic lupus erythematosus, HIV, immune and 
non-immune mediated thrombocytopenia, thrombotic 
thrombocytopenic purpura was unremarkable. 
Ultrasound of pelvis showed an anteverted uterus 
with heterogenous parenchyma and calcified anterior 
myoma and 0.44 cm ecchodense wall thickness with 
adenomyosis.

The patient was administered four units of packed 
red blood cells, two doses of intravenous iron sucrose 
complex 125 mg for two consecutive days, oral iron 
sulphate tablets 325 mg three time a day, vitamin C 
500 mg orally daily and Northindorne 10 mg orally 
three times a day.

On day 5, she was discharged home with 
hemoglobin of 10.3 and platelet count 79,000/mm3. 
Upon discharge the patient was advised to take oral 
iron supplements and proceed with hysterectomy. 
Sixty days after iron supplementation and 
post-hysterectomy, platelet count improved to 
4,47000/mm3, hemoglobin increased to 10.9 g/dL and 
reticulocyte count 2.8% (normal range; 0.5%–1.5%). 
Figure  2A and B describes the platelets 
counts and hemoglobin trend after inititating iron 
therapy.

The resolution of severe symptomatic anemia 
along with thrombocytopenia following iron supple-
mentation strengthens the hypothesis that iron therapy 
plays an important role in improving iron deficiency 
anemia associated thrombocytopenia.
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Discussion
Iron deficiency anemia has been known to be 
associated with reactive thrombocytosis.2–4 In 
this report we discussed the rare ocurrence of 
menorrhagia, thrombocytopenia and iron deficiency 
anemia that is rarely reported in the literature.5,6 This 
report further illustrates that iron deficiency anemia 
treatment with iron supplements can correct the 
associated decrease in platelet counts. The resolution 
of thrombocytopenia with iron supplementation will 
occur provided other causes of thrombocytopenic 

disorders are excluded such as acute hemorrhage, 
hemolysis, chronic inflammatory disorders, trauma, 
folate deficiency and Vitamin B12 deficiency and 
thrombotic thrombocytopenic purpura.

Polette et al8 have demonstrated in animal models 
that iron, a key element in lipid peroxidation, plays an 
important role in platelet aggregation. Iron produces oxy-
gen free radicals that induce the release of arachidonic 
acid and thromboxane A 2 from platelet phospholipids. 
Barradas et al9 demonstrated that iron chelators such as 
deferoxamine inhibited platelet aggregation, produc-

Table 1. Laboratory results on admission to hospital and two month after presentation.

Laboratory On admission Value after 60 days Reference value
Leukocyte count 6.4–10 × 3/mm3 6.3 –10 × 3/mm3 4.5–10 × 3/mm3

Hemoglobin 3.5 g/dL 10.9 g/dL 12.0–15.2 g/dL
Hematocrit 11.2% 33.3% 37%–46%
Platelet count 43.10 × 3/mm3 447.10 × 3/mm3 140–450 × 3/mm3

MCV 56.6 μm3 78 μm3 78–101 μm3

Reticulocyte count 1.3% 2.8% 0.5%–1.5%
Serum iron 27 μg/dL N/A 26–170 μg/dL
Serum ferritin 7.79 ng/Ml N/A 12–160 ng/Ml
Serum transferrin 419.90 mg/dL N/A 204–360 mg/dL
Serum vitamin B12 795 pg/mL N/A .150–200 pg/mL
Serum folate .20 ng/mL N/A 2.7–17 ng/mL
Haptoglobin 142 mg/dL N/A 41–165 mg/dL
Blood glucose 98 mg/dL N/A 65–110 mg/dL
BUN 12 mg/dL N/A 7–21 mg/dL
Creatinine 0.9 mg/dL N/A 0.5–1.4 mg/dL
AST 13 U/L N/A 5–35 U/L
ALT 14 U/L N/A 7–56 U/L
Total protein 6.1 g/dL N/A 15–45 g/dL
Total bilirubin 0.9 mg/dL N/A 0.2–1.3 mg/dL
LDH 419 U/L N/A 105–333 U/L
PT 11 12 11–13.5 seconds
INR 1.1 1.2 0.8–1.2
PTT 23 25 25–35 seconds

Figure 1 (A) [200X] and (B) [400X] peripheral blood smear showed marked microcytic hypochromic cells with decreased numbers of platelets.
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tion of thromboxane and lipoxygenase activity suggest-
ing platelet aggregation is dependent on iron.

In patients with menorrhagia, inadequate contraction 
of spiral arterioles in the endometrium leads to qualitative 
and quantitative platelet dysfunction causing prolonged 
period of heavy menstrual flow.10 In order to understand 
possible interactions between iron deficiency anemia, 
platelet behavior and menorrhagia, Akoy et al11 evaluated 
the effect of iron therapy on platelet function among 
women with menorrhagia. They found iron deficiency 
anemia in women caused arachidonic acid induced 
platelet dysfunction through iron-containing enzymes 
may give rise to increased menstrual blood loss, which 
can be reversed through iron repletion. Kiem et  al12 
showed that iron is present in platelets in a concentration 
of approximately 12.28  µg/g, further supporting the 
hypothesis of Karpatkin and colleagues13 that iron may 
have a functional role in controlling platelet production.

A 2-compartment model has been designed to study 
the role of iron in maintenance of platelet counts and 
reactive thrombocytosis.14 The two main components 

include the “inhibitor” compartment and the “essential 
component.” In the “inhibitor” compartment, iron either 
directly or indirectly inhibits the rise in platelet count 
above steady state levels via an unknown mechanism. 
This postulated mechanism accounts for thrombocytosis 
that occurs following iron depletion through blood loss 
or an iron-deficient diet. In the “essential component” 
compartment of the model, iron is required in the 
synthesis or production of platelets. During iron 
depletion, thrombopoiesis will begin until sufficient iron 
is available in the “essential” compartment for synthesis 
of platelets. This supports the two compartment model 
of iron’s role in maintaining platelet counts.14

In our case, patient had severe iron deficiency, 
as manifested by hemoglobin level of 3.5  g/dL and 
thrombocytopenia 30,000/mm3. Therefore, at the time of 
initial presentation, iron stores of the essential component 
compartment were exhausted and thrombocytopenia 
ensued. When iron was replaced in the form of packed 
erythrocyte transfusions and iron supplementation, 
thrombopoiesis occurred and the platelet count returned 
to normal. Finally, she progressed to thrombocytosis 
owing to secondary overshoot resulting from the 
function of iron in the inhibitor compartment. Our 
patient did not require any platelet transfusion.

An increasing reticulocyte count is a reliable 
way to confirm iron responsiveness during the 
initial period of observation and supplementation. In 
patients with concomitant thrombocytopenia, a rapid 
rise in the platelet count also can serve as evidence 
of an appropriate hematological response to iron 
replenishment. Similar to our case, Ganti et  al15 had 
a case of a 39 year female Jehovah’s Witness with a 
10  month history of menorrhagia and pancytopenia 
and severe iron deficiency. Since blood transfusion 
was not allowed, she was started on intravenous iron 
replacement therapy which caused initial leucopenia and 
thrombocytopenia which recovered upon continuing 
iron supplementation Again such finding in similar cases 
clarifies the potential role of iron in thrombocytopenia 
associated with iron deficiency anemia.

Conclusion
Iron supplements can improve iron deficiency anemia, 
platelet counts and menorrhagia. This case further 
supports the two compartment iron’s role in maintenance 
of platelet counts. Physicians should be aware of unex-
plained menorrhagia with normal coagulation profile. 
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Figure 2A. Response to iron therapy plotted against time. 
Note: Platelet overshoot after 60 days.
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Figure 2B. Hemoglobin level after iron supplementation.
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Patients can present with severe iron deficiency ane-
mia and thrombocytopenia. It is highly desirable that 
life threatening conditions like thrombotic thrombocy-
topenic purpura and other causes of thrombocytopenia 
should be excluded. Future studies should focus more 
on the hemoglobin and iron levels cut off to determine 
which subset of patient’s population can present with 
thrombocytopenia.

Author Contributions
Conceived and designed the experiments: RI, AK, SR, 
MK, OM, EH, MZ. Analysed the data: RI, AK, SR, 
RD. Wrote the first draft of the manuscript: RI, AK, SR, 
MK, RD, EH, AG, OM, MZ. Contributed to the writing 
of the manuscript: RI, AK, SR, MK, EH, AG, OM, MZ. 
Agree with manuscript results and conclusions: SR, EH, 
RD, AG, MZ. Jointly developed the structure and argu-
ments for the paper: RI, AK, SR, MK, EH, AG, OM, 
MZ. Made critical revisions and approved final ver-
sion: RI, AK, SR, MK, EH, AG, OM, MZ. All authors 
reviewed and approved of the final manuscript.

Disclosures and Ethics
As a requirement of publication author(s) have pro-
vided to the publisher signed confirmation of compli-
ance with legal and ethical obligations including but 
not limited to the following: authorship and contribu-
torship, conflicts of interest, privacy and confidential-
ity and (where applicable) protection of human and 
animal research subjects. The authors have read and 
confirmed their agreement with the ICMJE author-
ship and conflict of interest criteria. The authors have 
also confirmed that this article is unique and not under 
consideration or published in any other publication, 
and that they have permission from rights holders 

to reproduce any copyrighted material. Any disclo-
sures are made in this section. The external blind 
peer reviewers report no conflicts of interest. Written 
consent was obtained from the patient for publication 
of this case report and any accompanying images

References
	 1.	 Looker AC, Dallman PR, Carroll MD, Gunter EW, Johnson CL. Prevalence 

of iron deficiency in the United States. JAMA. 1997;277(12):973–6.
	 2.	 Guralnik JM, Eisenstaedt RS, Ferrucci L, Klein HG, Woodman RC. 

Prevalence of anemia in 65 years and older in the United States: evidence 
for a high rate of unexplained anemia. Blood. 2004;104:2263.

	 3.	 Morris VK, Spraker HL, Howard SC, Ware RE, Reiss UM. Severe thrombo-
cytopenia with iron deficiency anemia. Pediatr Hematol Oncol. 2010;27(5): 
413–9.

	 4.	 Cook JD. Clinical evaluation of iron deficiency. Semin Hematol. 1982;19:6.
	 5.	 Beard ME, Johnson SA. Thrombocytopenia  and iron deficiency anaemia 

in a patient with alpha1-thalassaemia trait. Response to iron therapy. Case 
Report Acta Haematol. 1978;59:114–8.

	 6.	 Berger M, Brass LF. Severe thrombocytopenia in iron deficiency anemia. 
Am J Hematol. 1987;24(4):425–8.

	 7.	 Perlman MK, Schwab JG, Nachman JB, Rubin CM. Thrombocytopenia in 
children with severe iron deficiency. J Pediatr Hematol Oncol. 2002;24(5): 
380–4.

	 8.	 Polette A, Blache D. Effect of vitamin E on acute iron load-potentiated 
aggregation, secretion, calcium uptake and thromboxane biosynthesis in rat 
platelets. Atherosclerosis. 1992;96:171–9.

	 9.	 Barradas MA, Jeremy JY, Kontoghiorghes GJ, Mikhailidis DP, Hoffbrand AV, 
Dandona P. Iron chelators inhibit human platelet aggregation, thromboxane 
A 2 synthesis and lipoxygenase activity. FEBS Lett. 1989;245:105–9.

	10.	 Taymor ML, Sturgis SH, Yahia C. The etiologic role of chronic iron 
deficiency in production of menorrhagia. JAMA. 1964;187:323–7.

	11.	 Akay OM, Akin E, Mutlu FS, Gulbas Z. Effect of iron therapy on platelet 
function among iron-deficient women with unexplained menorrhagia. 
Pathophysiol Haemost Thromb. 2008;36(2):80–3.

	12.	 Kiem J, Borberg H, Iyengar GV, Kasperek K, Siegers M, Feinendegen LE, 
Gross R. Elemental composition of platelets Part II. Water content of normal 
human platelets and measurements of their concentrations of Cu, F, K, and 
Zn by neutron activation analysis. Clin Chem. 1979;25:705–10.

	13.	 Freedman ML, Karpatkin S. Requirement of iron for platelet protein 
synthesis. Biochem Biophys Res Commun. 1973;54:475–81.

	14.	 Gupta M, Joseph G. Severe thrombocytopenia associated with iron 
deficiency. Hospital Physician. 2001;37:49–54.

	15.	 Ganti AK, Shonka NA, Haire WD. Pancytopenia due to iron deficiency 
worsened by iron infusion: a case report. J Med Case Reports. 7 2007;1:175.

http://www.la-press.com

