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Male, 9-month-old

Newly diagnosed ITP

Petechiae on the forehead ¢ cheeks ¢ mouth ¢ extremities. The patient is febrile, had rhinorrhea for
three days previously. The patient is pale, weak, cannot drink

The patient had immunizations of the Measles-Rubella vaccine 19 days before. Physical examination:
Eye, ENT, and mouth, no abnormalities. Heart and Lungs within normal limits. Abdomen: there was no
organomegaly - there neither lymphadenopathy nor a congenital anomaly

Hematology e Infectious Diseases ¢ Pediatrics and Neonatology

Rare coexistence of disease or pathology

Immune thrombocytopenia (ITP) is rare in infants under 1 year old. Bleeding often occurs when the platelet
count is <20 000/uL. The disease can progress because of accompanying COVID-19 disease.

A 9-month-old boy, weighing 8.5 kg, came to the hospital with petechiae on the forehead, cheeks, mouth, and
extremities. The patient had rhinorrhea for 3 days previously and was febrile, pale, weak, and could not drink.
He had the measles-rubella vaccination 19 days prior. Physical examination showed no abnormalities of the
eyes, ears, nose, throat, and mouth. Heart and lungs were within normal limits, with no organomegaly, lymph-
adenopathy, or congenital anomaly of the abdomen. Laboratory examination showed hemoglobin, 12.7 g/dL;
leukocytes, 7420/ul; platelet count, 16 000/uL; and hematocrit, 37.9%. Erythrocyte sedimentation rate was
14 mm at 1 h and 21 mm at 2 h. Peripheral blood smear showed normal RBC morphology, normal leukocytes,
and few platelets. IgG was reactive and IgM was nonreactive on rapid antibody test. RT-PCR was positive for
SARS-COV-2. Chest-X-ray showed pneumonia. The diagnosis was newly diagnosed ITP with COVID-19. Patient
was treated with 30 mg/kg body weight/day of IV methylprednisolone for 3 days (250 mg); then 20 mg/kg
body weight/day (175 mg) orally for 4 days in 3 divided doses. Azithromycin 100 mg/day, zinc 20 mg/day, and
vitamin C 50 mg/day orally were also given.

COVID-19 screening is highly recommended during this pandemic to identify it as a potential cause of child-
hood ITP. Megadose methylprednisolone had an excellent response in alleviating ITP with confirmed COVID-19
in an infant.

COVID-19 e Infant Health ¢ Methylprednisolone Hemisuccinate
Purpura, Thrombocytopenic, Idiopathic
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Case Report

Immune thrombocytopenia (ITP) is an acquired acute bleed-
ing disease that presents as petechiae and purpura on the
skin and/or mucous membranes caused by thrombocytopenia
(platelet count <100 000/uL). Approximately two-thirds of chil-
dren with primary ITP have a history of viral infection during
the previous month [1]. Viruses commonly identified as trig-
gers of ITP include cytomegalovirus, hepatitis C, herpes, vari-
cella-zoster, Epstein-Barr, influenza, and HIV [2-5]. ITP is a po-
tential presentation of COVID-19. Tsao et al reported the case
of a 10-year-old girl who had ITP and a positive reverse tran-
scriptase-polymerase chain reaction (RT-PCR) test result for se-
vere acute respiratory syndrome coronavirus (SARS-CoV-2) [6].
SARS-CoV-2 viral testing should be considered in these patients
to allow for appropriate hospital triaging and isolation to lim-
it community spread and healthcare worker infection during
pandemics. We report the case of an infant with ITP that was
likely caused by SARS-CoV-2 infection.

A 9-month-old boy, weighing 8.5 kg, came to the hospital with
petechiae on the forehead, cheeks, mouth, and extremities. He
had rhinorrhea for 3 days previously and was febrile, pale, weak,
and could not drink. The patient had the measles-rubella vac-
cination 19 days prior. Physical examination showed a respira-
tion rate of 32 breaths per min and heart rate of 100 beats per
min. The examination of the eye, ear, nose, throat, and mouth
showed no abnormalities. Examination of the heart, lungs, and
upper and lower extremities showed no abnormalities. There
was no organomegaly, lymphadenopathy, or congenital anomaly
of the abdomen. The laboratory findings are shown in Table 1.
The erythrocyte sedimentation rate (ESR) was 14 mm at 1 h
and 21 mm at 2 h. A peripheral blood smear showed normo-
chromic and normocytic red blood cells, normal leukocytes, and
few platelets. The patient’s blood type was B. Urinalysis results
were within the standard range. IgG was reactive and IgM was
nonreactive on the rapid antibody test. A chest X-ray showed
pneumonia. The diagnosis made was newly diagnosed ITP with

Table 1. Laboratory findings of complete blood count and blood chemistry on days 1, 2, 4, 16, and the result of RT-PCR for SARS-CoV-2.

Parameter Day 1+ Day 2n¢
WBC 7,420
RBC a7
WeB 27
CHer 379
Moy 763
McH k56
mchc s
AT 16000 82,000
CROWCV 123
CBasophils o
Eosinophils 1
Band neutrophis 1
 Segmented neutrophis 16
lymphoyte 77
CMonost 5
Blood glucose
AT
AT
CUeum
Creatinin
RT-PCRfor SARS-Cov-2 ] Positive

Day 4" Day 16t Normal range

4-10x10%/uL

Negative Negative

WBC — white blood count; RBC — red blood count; HGB — haemoglobin; HCT — hematocrit; PLT — platelet; MCV — mean corpuscular
volume; MCH — mean corpuscular hemoglobin; MCHC — mean corpuscular hemoglobin concentration; RDW-CV — red blood cell

distribution width coefficient of variation.
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Figure 1. Appearance of the patient’s skin petechiae.

suspected COVID-19. The patient was treated with 30 mg/kg
body weight/day of intravenous (IV) methylprednisolone for 3
days (250 mg), and then 20 mg/kg body weight/day (175 mg)
oral methylprednisolone for 4 days in 3 divided doses. The pa-
tient was also given azithromycin 100 mg/day, zinc 20 mg/day,
vitamin C 50 mg/day. The patient’s skin petechiae appearance
can be seen in Figure 1. The chest X-ray showed mild right up-
per-lobe opacity, as shown in Figure 2.

On day 2 of treatment, the initial RT-PCR test for SARS-
CoV-2 was performed, and the result was positive, confirming
COVID-19. The results of routine blood tests, including com-
plete blood count and blood chemistry on days 2, 4, and 16,
are shown in Table 1. After 2 IV administrations of 250 mg
methylprednisolone, the platelet count was 82 000/uL. The pa-
tient’s condition improved, and the petechiae were significant-
ly reduced. On day 4 of treatment, the second RT-PCR test for
SARS-CoV-2 was negative. Because the patient’s condition was
good and the petechiae were gone, the patient was discharged.
The patient went home with oral methylprednisolone and did
not undergo tapering of methylprednisolone. Nine days after
stopping methylprednisolone (day 16), the patient’s condition
was stable. There were no signs of corticosteroid side effects
such as “moon face”, and the platelet count was 181 000/ulL.
The neutrophil to lymphocyte ratio was 0.42.

Discussion

According to the course of the disease, ITP in children is divid-
ed into 3 types: 1) newly diagnosed, with diagnosis within 3
months, accounting for 50% of cases; 2) persistent ITP, within
3 to 12 months from diagnosis, accounting for 25% of cases;
and 3) chronic ITP, more than 12 months from diagnosis [7].

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

€931517-3

Figure 2. Chest X-ray showed mild right upper-lobe opacity.

ITP most commonly occurs in children 2 to 7 years of age [8].
The incidence of pediatric ITP is 4.3 per 100 000 children per
year, and in children aged 2 to 5 years, the incidence is high-
er in boys than in girls [9]. This disease is rarely found in in-
fants less than 1 year old, probably because of the immature
baby’s immune system. In general, there is always a history
of viral infection of the upper respiratory tract or gastrointes-
tinal system or immunizations 2 to 4 weeks before diagnosis
[8]. In a study including 257 pediatric patients with ITP, Yong
et al reported a history of infection in 20.2% of patients and
immunization in 8.6% [9]. In comparison, Hashemi et al report-
ed a history of the common cold in 47% of cases and a his-
tory of immunization in 25.8% [10]. In the present case, the
patient was febrile and had rhinorrhea for 3 days previously.
Also, the rapid antibody test was reactive for IgG and nonre-
active for IgM, and the positive RT-PCR test for SARS-COV-2
meant the patient was in the late or recurrent stage of infec-
tion. Therefore, ITP was triggered by SARS-COV-2 infection and
was not related to the patient’s immunization history. However,
ITP could have been associated with the patient’s immuniza-
tion history and, at the same time, the patient had COVID-19.

Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]



Bleeding often occurs with a platelet count <20 000/ulL.
Purpuric, mucosal, and intracranial hemorrhage was found
in 83.3%, 40.95%, and 3% of cases, respectively [10]. A to-
tal of 80% of children with ITP who have acute bleeding will
recover within days or weeks with or without treatment and
will recover within 6 months. The platelet count will return to
normal (>150 000/ul) in 50% of cases within 1 to 3 months
and in 60% to 75% of cases within 6 months of the onset of
thrombocytopenia [2,11]. In the present case, the patient pre-
sented with petechial bleeding, was febrile for 3 days previ-
ously, was weak, and could not drink. The complete blood
count results showed a platelet count of 16 000/uL and the
peripheral blood smear showed few platelets. The rapid an-
tibody test result was reactive for IgG and was nonreactive
for IgM. A chest X-ray showed pneumonia. This situation was
an emergency because platelet counts of only 16 000/ulL in-
dicate a high risk of intracranial bleeding. Intracranial bleed-
ing is rare, occurring in only 0.5% to 1.0% of cases when the
platelet count is <10 000/ulL [12]; however, this risk should
be considered. In emergency cases, intravenous immunoglob-
ulin (IVIG) can be given; however, it is expensive (the family
in this case could not afford it), and therefore a megadose of
methylprednisolone, which is inexpensive, was given instead
of the usual dosage. A 30 mg/kg body weight/day dosage of
methylprednisolone was given for 3 days and then 20 mg/kg
body weight/day was given for 4 days. Albayrak et al report-
ed no significant differences in ITP treatment to achieve nor-
mal platelet values with either IVIG 0.5 g/kg body weight/day
for 5 days or methylprednisolone 50 mg/kg body weight/day
for 7 days or methylprednisolone 30 mg/kg body weight/day
for 7 days [13]. Our patient’s condition was improving with
the megadose of methylprednisolone. On day 2 of treatment,
the platelet count rose to 82 000/uL. On day 4, it was 315
000/uL, and the petechiae disappeared. To discharge the pa-
tient on day 4 of treatment, the second RT-PCR test for SARS-
CoV-2 was performed, and the result was negative. The pa-
tient went home in good condition. In the present case, there
was no tapering of methylprednisolone, and it was shown that
9 days after the methylprednisolone was stopped, the plate-
let count was 181 000/uL and there were no signs of bleed-
ing. In 2 weeks, remission was achieved.

The course of COVID-19 in children is generally mild and has
better outcomes overall compared with that of adults [14-17].
Fever, cough, and sore throat are the most frequent symp-
toms [15,17,18]. Research in China of 2143 children with sus-
pected COVID-19 showed that the proportions of severe and
critical cases by age group were 10.6% for <1 year, 7.3% for
1 to 5 years, 4.2% for 6 to 10 years, 4.1% for 11 to 15 years,
and 3.0% for 216 years [19]. The hematological profile of an
infant or child with COVID-19 is not specific. Several studies
have shown the presence of leukopenia [20], leukocytosis [18],
or normal leukocyte counts [18,21,22]. Henry et al reported
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that leukocytes were not an indicator of the disease’s sever-
ity [21]. Other reports have shown that neutropenia is most
common [18,20]. Generally, lymphocytosis has been found in in-
fants [22]. Kosmeri et al stated that platelets are generally nor-
mal in children with COVID-19 [22]. Ambike and Bijarniya stated
that thrombocytopenia is rare in children with COVID-19 [23],
but Kharoud et al and Yarali et al reported that there is also
thrombocytosis in children with COVID-19 [18,20]. Inflammatory
biomarkers are usually increased, such as the ESR [18]. Pediatric
patients with COVID-19 also showed an increase in AST and
ALT [18]. In some cases, there was an increase in ESR, AST,
ALT, and lymphocytosis [21,22]. Even though our patient had
not shown signs of difficulty breathing, the patient was fe-
brile, the ESR was increased, the chest X-ray showed pneu-
monia, and the PCR test was positive; therefore, we gave the
patient azithromycin. According to the Indonesian COVID-19
management protocol, children with pneumonia and a pos-
itive PCR test for SARS-CoV-2 should be given azithromycin,
corticosteroid, vitamin C, and zinc [24]. Vitamin C and zinc had
been given to increase the immune system of the child [25].

The main goal of ITP treatment is not merely to increase the
platelet count to an expected value, but is to achieve an ef-
fective platelet count to stop bleeding. Generally, if the plate-
let count is above 30 000/ulL, the clinical experience will be
better. In the present case, the platelet increment was sig-
nificant even after the methylprednisolone pulse was given
only twice. After 4 administrations of methylprednisolone, the
platelet count had reached an expected value of 315 000/uL.

At the start of the disease, we cannot differentiate between
acute and chronic ITP. In infants with ITP, 9% will have chronic
ITP. In children with ITP aged 25 to 119 months, 18% will de-
velop chronic ITP, and in children >120 months with ITP, 47%
will develop chronic ITP [26]. Jung et al reported that 85.9%
of children with ITP would have remission and 14.1% would
have chronic ITP; the prognostic factors for chronic ITP are chil-
dren of an older age and the slow appearance of clinical symp-
toms [27]. Makis et al reported that the prognostic factors for
developing chronic ITP are age >10 years, no previous infection
history, longer duration of clinical manifestations, and initial
platelet count >10 000/uL [28]. Other investigators reported
that the prognostic factors that provided complete remission
when ITP was established were a low mean platelet volume
level <8 fL and previous infection history [29]. The prognosis
of patients with COVID-19 is inadequate if the neutrophil to
lymphocyte ratio is >3.13 [30]. If the treatment of acute ITP is
required, megadose methylprednisolone is the most effective
and affordable approach. The chronicity of acute ITP would
probably be less with megadose methylprednisolone treat-
ment [31]. In the present case, the patient was 9 months old
at the time of initial diagnosis of ITP, with a history of illness
3 days before presentation, bleeding that appeared suddenly,
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initial platelet count <20 000/ulL, neutrophil to lymphocyte
ratio of 0.42, and complete remission within 2 weeks; there-
fore, the prognosis of this patient was good, and he will not
develop chronic ITP.

Conclusions

COVID-19 screening is highly recommended during this pan-
demic to identify it as a potential cause of childhood ITP. In
cases when IVIG is not available or the patient is financially
disadvantaged, megadose methylprednisolone can be an ef-
fective and inexpensive primary choice. Megadose methyl-
prednisolone should be given in the acute phase of ITP to in-
crease the platelet count as soon as possible.
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