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(Abstract N

We describe a patient who was infected with Plasmodium vivax and presented with Immune Thrombocy-
topenia (ITP) without malaria symptoms or signs of active infection. Thrombocytopenias in malaria and

ITP have different symptoms, labs, and pathogenesis. Though rare, there are other cases where patients

\developed severe ITP following malaria infection. )
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Introduction

While malaria is a proficiently studied disease with a well-known natural history, atypical presen-
tations can lead to misdiagnosis of a separate disease or perhaps even expose a separate disease process
that developed as a consequence of malaria. Particularly, in this case, Plasmodium vivax is known to infect
through the Anopheles mosquito. Sporozoites will then infect hepatocytes and enter a dormant state called
the hypnozoite, which can remain dormant for weeks or years. When the dormant state reactivates, typical
malaria symptoms can be divided into uncomplicated or severe presentations. Typical mild symptoms of
uncomplicated malaria may include a 48-hour cycle fever (because of the reproductive cycle of the species),
chills, diaphoresis, headache, fatigue, malaise, myalgia, arthralgia, anorexia, nausea, vomiting, abdominal
pain, and diarrhea. Severe symptoms in children consist of severe anemia with hemolysis, disseminated
intravascular coagulation, thrombocytopenia, acute lung injury leading to respiratory distress, metabolic
acidosis, altered mental status, and coma. In this case, we shall examine how a pediatric patient with a
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known diagnosis of malaria Plasmodium vivax (P. vivax) infection presented to the hospital on multiple oc-

casions, once with symptoms of more severe thrombocytopenia without expecting severe malarial symp-
toms and again with a more classic uncomplicated malaria picture with only mild thrombocytopenia. This
case draws attention to how one patient can present with thrombocytopenia of multiple etiologies or how

malaria can trigger the development of another form of thrombocytopenia.
Clinical Course

When the 20 months-old-infantfirst presented at the hospital, he had justemigrated from Afghanistan
three months prior. During the most recent hospitalization, his father (the only family member who spoke
English) reported that the patient, as well as two of his siblings, were diagnosed and treated for malaria
the previous year. However, this history was not elicited when he was first hospitalized for epistaxis that
progressed to mucosal bleeding from his gums over 5 hours. When his epistaxis began, his parents noted
the patient was more somnolent than usual describing his speech as if he had just woken up from sleep.
He did have two episodes of non-bloody diarrhea two days before bleeding. The family denied the recent
history of fever, cough, hemoptysis, night-sweats, acute changes in weight, congestion, rhinorrhea, vomiting,
myalgias, or arthralgia. He never experienced symptoms of bleeding like this before. On physical exam, it
was noted he had dried blood on his nares, gums, and rectum, as well as diffuse petechiae and purpura on
his abdomen, arms, and head. No lymphadenopathy, hepatosplenomegaly, jaundice or bone pain. Labs were
drawn and demonstrated hemoglobin of 11.2 gm%, hematocrit 33, WBC 10.5x10%/mm?, and platelet count
of 18,000/mm?. A peripheral blood smear exam showed severe thrombocytopenia and normocytic anemia
without schistocytes. He was subsequently diagnosed with Immune Thrombocytopenia (ITP) and treated
with methylprednisolone and followed by IVIG twice for persistent platelets <20,000/mm?. Following
the second dose of IVIG, his platelets rose to 29,000/ mm?, and he was discharged after two days with

aminocaproic acid as needed for epistaxis.

Immediately the nextday the following discharge, the patient presented to the emergency department
again for vomiting and fever in 100.7° F. During this visit his white blood count (WBC) was 15.6x103/mm?
and platelet count measured 79,000/mm?. He was treated with IV fluids and ondansetron until his vitals
were stabilized and was discharged the same day. The patient followed by his primary care physician in 2

weeks and his platelet count rose to 277,000 /mm?.

The patient presented to the emergency department again approximately two months later, this
time complaining of worsening two days of fever that rose to 105.5° F, vomiting, decreased oral intake,
headache, arm, and leg pain, fever, chills, and diaphoresis. At this admission, the patient’s father reported
that he suspects malaria to be the cause of the patient’s current symptoms since his siblings had similar
symptoms, which the father then divulged their family history. During this admission his WBC was 5.2 x103/
mm?, platelet count was 99,000 /mm?, hemoglobin 10.1gm%, hematocrit 30.2, and a peripheral smear
demonstrated P. vivax with a parasitemia of 2.40. Liver enzymes were unremarkable, and coagulation studies
were slightly elevated but within the normal range (PT 15.7, INR 1.22). An ultrasound was performed for

concern of splenomegaly, which there was no abnormality. The CDC was consulted which reported his level
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of thrombocytopenia was not atypical nor did he have severe disease. He was prescribed three days of

atovaquone-proguanil (G6PD level was pending), and he was discharged the following day as he appeared
clinically stable and his normal disease process of malaria was deemed not concerning (being discharged

with a platelet count of 75,000 mm?, malarial parasitemia of 0.5).

At the follow-up appointment two weeks later, G6PD labs resulted as normal, so he was prescribed
primaquine, but was unable to obtain it due to denial of insurance coverage. He had been afebrile from his
last hospitalization. No new laboratory tests were obtained at that visit. The patient’s hospitalization and

clinic visits, presentations are summarized in Table 1.

Table 1: Hospitalization Summaries

Time line: MM/DD 2/18-2/20 2/21 3/9 5/8-5/9
Chief complaint Se\_/ere hrombocytopem;? symptoms: ED - fe\{'e.r and Follow-up malaria symptorr_ls.: bod}_l
epistaxis, mucosal bleeding vomiting aches, fever, vomiting, hills
Temperature (°F) 97 100.7 105.5
Hemoglobin (gm%)/
hematocrit 11.2/33 10.5/31.5 11.5/35.1 10.1/30.2
Red cell distribution ;g 149 15.1 147 14.0-14.1
width
WBC (10%/mm?) 10.5 15.6 8.7 5.2
Platelets/mm? 18,000 —29,000 (following treatment) 79,000 277,000 99,000 -»75,000

Plasmodium vivax with a
Not available Not available parasitemia of 2.40 —0.5
(following treatment)

severe thrombocytopenia, normocytic

eripheral smear . . .
perip anemia without schistocytes

methylprednisolone IVIG x2 IV fluids

Treatment . S
Aminocaproic acid Ondansetron

Atovaquone-proguanil
Discussion

Thrombocytopenia is one of the most prominent laboratory findings, occurring in 75-80% of
patients infected with P. Vivacious [2]. According to one study with 90 patients with P. vivax infection vs
52 healthy controls, patients with P. vivax demonstrated a statistically significant difference in means of
hemoglobin, leukocyte count, red cell distribution width, and platelet count (for platelet count, 133,200/
mm?vs 265,000/mm?in infected vs healthy subjects respectively; p<0.0001) [3]. Severe thrombocytopenia
(50,000 /mm?) is rare for patients with isolated P. vivax infection. Even when P. vivax infected patients
have platelet counts as low as 10,000mm?, they do not show signs of bleeding [1,4]. Various proposed
mechanisms for thrombocytopenia secondary to P. vivax infection exist. A clinical trial studying recombinant
macrophage colony-stimulating factor (M-CSF) in 24 patients with P. vivax malaria observed that elevated
levels of M-CSF were inversely related to platelet number, and suggested that M-CSF enhances macrophage-
mediated platelet destruction activity [5]. Another proposed pathogenesis for malarial thrombocytopenia
is an immune mechanism where platelet-associated IgG (PAlgG) binds platelet-bound malarial antigens,
leading to platelet destruction seen in 16/17 patients infected with P. vivax [2]. According to this study,
the targeted PAIgG would not bind directly to the platelet surface if malarial antigen was not present and
additional malarial antigen could competitively displace platelet-bound antibodies. The association of

elevated PAlgG with thrombocytopenia was again demonstrated in another case report where two patients
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presented with thrombocytopenia (22,000/mm?and 53,000/mm?) and elevated PAIgG levels (308 ng/10"7

cells and 431.7 ng/10”7 cells, normal 9-25 ng/10”7 cells) [6]. In all studies, thrombocytopenia, as well as
abnormal lab values of M-CSF and PAIgG (both not measured in our patient), resolved with antimalarial

treatment of the active infection without immunosuppressive therapy such as a corticosteroid.

In contrast, thrombocytopenia from ITP is characterized by platelet counts below 100,000/mm?
and other blood components such as red and white blood cells are within the normal range [7]. Primary
ITP is an idiopathic autoimmune disease where both autoimmune destruction of platelets, as well as
impaired thrombopoiesis due to failed thrombopoietin response and megakaryocyte apoptosis leads
to thrombocytopenia. Secondary ITP results from other etiologies such as a respiratory virus, rubella,
rubeola, varicella, hepatitis, HIV, lymphoproliferative disorders, live virus vaccination, or drugs such as
trimethoprim/sulfamethoxazole, quinine, quinidine, and chloroquine [8,9]. 75% of ITP patients were found
to have an anti-platelet immunoglobulin G against glycoprotein IIb/Illa and Ib/IX, resulting in phagocytosis
of platelets or lysis secondary to complement activation. Other studies suggested that patients who did not
possess antiplatelet IgG had thrombocytopenia caused by T-cell mediated cytotoxicity [10]. Symptoms such
as purpura on the skin or mucous membranes, petechiae, hematomas, epistaxis or bleeding from the gums,
and blood in urine or stool may be present, but obvious bleeding may only occur when platelets are <20,000/
mm?) [8]. Beyond bleeding symptoms, constitutional symptoms such as fever or weight loss and clinically
significant lymphadenopathy or hepatosplenomegaly are atypical [7]. ITP is a diagnosis of exclusion, and
the only lab that is mandatory for diagnosis is a peripheral blood smear to confirm thrombocytopenia
in the absence of red or white blood cell abnormalities [7] since auto-antibody labs lack both sensitivity
and specificity [11]. In most cases, it is safe to simply observe patients with ITP unless they are suffering
from symptomatic bleeding, which in that case standard treatment consists of corticosteroids, IVIG, or
monoclonal antibodies like Anti-CD20 or Anti-(Rh)D, which have a 75-95% rate of response. Clinical and

lab comparisons between ITP vs. Malaria are made in Table 2.

Table 2: ITP vs. Malaria: Clinical Presentation and Lab Expectations

ITP Malaria
purpura on the skin or ggvl'e? /chills, diaphoresis SEVERE
mucous membranes, etechiae, » d1ap ! severe anemia with hemolysis, disseminated

headache, fatigue, malaise,
myalgia, arthralgia, anorexia,
nausea, vomiting, abdominal
pain, and diarrhea

Symptoms hematomas, epistaxis or
bleeding from the gums, and
blood in urine or stool

intravascular coagulation, thrombocytopenia,
acute lung injury leading to respiratory distress,
metabolic acidosis, altered mental status, and coma

Red Blood Cell None Anemia |H/H TRed Cell distribution width
Changes

White Blood Cell None TWBC

Changes

Platelet changes <100 x10"9/L (1) 133,200/mm?3 (2)

Thrombocytopenia without
red or white blood cell Parasitemia evident
changes

Peripheral smear
changes

Proposed Platelet | Targets platelet glycoprotein

Associated 1gG Ib/Il1a and Ib/IX (1) Target platelet-bound malarial antigen (3)
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The patient’s first presentation to the hospital with severe thrombocytopenia (18,000 /mm?) resulting

inmucosal bleeding, diffuse petechiae,and purpuradid notpresenttypically like mild malaria with symptoms
of fever, chills, diaphoresis, nausea or vomiting. Nor did it present like severe thrombocytopenia of severe
malaria, since other severe malaria symptoms such as anemia (hemoglobin <5gm%) with hemolysis, lung
injury, or metabolic acidosis were absent. Most significantly, he had the pertinent negative finding where his
peripheral smear did not show evidence of red cell morphological changes or malaria. However, we cannot
concretely identify a pure ITP picture either, considering his slightly low-normal hemoglobin/hematocrit
and slightly increased fever and white count the day the following discharge. In general, the patient’s separate
hospitalizations for bleeding due to severe thrombocytopenia vs. mild malaria symptoms had inconsistent
labs and very little overlap of symptoms. The first hospitalization with the most severe thrombocytopenia,
lacking clear malarial symptoms or laboratory evidence, presented more like ITP possibly secondary to
malaria. His response to IVIG during his first hospitalization also indicated pathogenesis more likely to be
ITP than malaria since the thrombocytopenia began to resolve without malarial treatment. Though not
widely reported, other cases of possible malaria-induced ITP have been noted. One case report describes
a 20-year-old man in Amazonas, Brazil with no history of bleeding diatheses and a confirmed diagnosis
of P. vivax who experienced three separate episodes of severe thrombocytopenia (ranging 1,000/mm? to
3,000/mm?) that improved (ranging 38 ,000/mm? to 66,000/mm?) after being treated with prednisone 1
mg/kg/day for one week [9]. He experienced severe thrombocytopenia and oral bleeding symptoms again
whenever his oral corticosteroid dose was reduced. Another case report describes a 61-year-old Italian
man diagnosed with infection with Plasmodium falciparum who presented to the hospital for cerebral
malaria and was found to have a platelet count of 9,000/mm?3. His platelet count recovered to 257,000/
mm? following 1 week of erythrocyte exchanges and high-dose chloroquine therapy, but in a modified
antibody-specific Immobilization of platelet antigens (MAIPA) assay, he was found to have antibodies that
reacted with glycoprotein IIb-Illa and gpla-Ila despite having no previous history of thrombocytopenic
disorders [12]. To our knowledge, there are no reports of pediatric patients who developed autoimmune

thrombocytopenia secondary to malaria.
Conclusion

Clinicians should be aware that while thrombocytopenia is a well-known symptom of severe ma-
laria, patients with malaria can develop thrombocytopenia separate from malaria symptoms in the form
of secondary ITP. Conversely, though not a commonly known cause of secondary ITP, it is important that
patients with ITP and risk factors for malaria exposure, such as travel and immigration should be closely

followed for possible underlying infection with malaria.
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