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SUMMARY
Immune thrombocytopenic purpura (ITP) is characterised 
by isolated thrombocytopenia which may be idiopathic 
or due to a secondary aetiology. ITP is being increasingly 
recognised secondary to SARS-CoV-2 infection in 
the current pandemic. Here, we report a case of a 
five-and-a-half-year-old female child on maintenance 
chemotherapy for acute lymphoblastic leukaemia who 
subsequently developed ITP secondary to SARS-CoV-2 
infection. Our patient had prolonged thrombocytopenia 
secondary to ITP, requiring the use of second-line agents 
including romiplostim and eltrombopag. This is a unique 
case where ITP was recognised secondary to SARS-
CoV-2. In such cases of thrombocytopenia, ITP should 
be considered as an important differential in addition 
to relapse of leukaemia or thrombocytopenia due to 
chemotherapy drugs.

BACKGROUND
Immune thrombocytopenic purpura (ITP) is an 
acquired disease, either transient or permanent, 
where there is immune-mediated destruction of 
platelets.1 The risk of major bleeding episode 
depends on the severity of thrombocytopenia. 
The estimated incidence rate of ITP in children is 
1.1–5.8 per 100 000 person-years, with a higher 
incidence observed in the 2–5 year age group.2 3 
ITP can be either primary or secondary to infec-
tion, autoimmune diseases or malignancies such 
as chronic lymphocytic leukaemia (CLL), non-
Hodgkin’s lymphoma, Hodgkin’s lymphoma and 
large granulocytic leukaemia.3 4 Association of 
ITP with acute lymphoblastic leukaemia (ALL) has 
been rare and has been infrequently reported in the 
literature.

Here, we report a case of a girl with ITP 
secondary to SARS-CoV 2 during ongoing mainte-
nance therapy for ALL.

CASE PRESENTATION
A five-and-a-half-year-old girl was brought with 
complaints of reddish-purple spots on neck, shoulder, 
arms and legs. She was a known case of B-cell ALL, 
diagnosed 18 weeks ago and was started on MCP 
841 protocol. She had completed 4 weeks of induc-
tion phase with vincristine (1.5 mg/m2; once weekly), 
L-asparaginase (10 000 IU/m2), oral prednisolone 
(60 mg/m2/day) and intrathecal methotrexate (6 mg; 
once weekly). After achieving complete remission, she 

was started on consolidation phase for 4 weeks with 
vincristine (1.5 mg/m2), 6-mercaptopurine (75 mg/
m2/day) and intrathecal methotrexate (6 mg; once 
weekly). After the consolidation phase, she was started 
on maintenance therapy. Five days into her mainte-
nance therapy, she started to develop high-grade fever 
with cold and coryza. RT-PCR of the oropharyngeal 
swab was positive for SARS-CoV-2. In view of this, her 
chemotherapy was immediately withheld and she was 
managed symptomatically. Her symptoms subsided 
over the next 5 days. Routine blood examination was 
within normal limits at the time. She was planned to 
be restarted on maintenance chemotherapy after 14 
days of recovery from COVID-19. After the initiation 
of maintenance phase with intrathecal methotrexate 
and oral 6-mercaptopurine, she was discharged home 
to review after 2 weeks for complete blood count. 
However, on the 22nd day of recovery from SARS-
CoV-2, she presented with reddish-purple spots on 
neck, shoulder, arms and legs.

On examination, she was alert and playful. Her 
vitals were stable. Several pinpoint and round to oval 
(>1 cm) reddish-purple spots were seen on the skin 
over neck, shoulder, arms and legs. These lesions were 
not raised and non-blanching suggestive of petechiae 
and purpura (figure 1). There were no other bleeding 
manifestations. The rest of the systemic examination 
was normal. Routine blood examination showed a 
normal haemoglobin level (119 g/L), normal white 
cell count (5.85×109/L) but severe thrombocyto-
penia (3000/mm3). Peripheral smear showed normal 
morphology of red blood cells, leucocytes but signifi-
cantly reduced platelets. No blast cells or atypical cells 
were seen. Liver and kidney function tests were within 
normal limits. Coagulation profile (prothrombin time 
(PT), activated partial thromboplastin time (aPTT) 
and international normalised ratio (INR)) was normal. 
Fibrinogen level was slightly elevated (411 mg/dL; 
range 162–401 mg/dL) but serum triglyceride (55 mg/
dL) and serum ferritin (350 ng/mL) were within 
normal limits. Pro-calcitonin levels were also within 
normal limits. She was given platelet transfusion as 
the platelet counts were  <10 000/mm3 with active 
bleeding in the form of cutaneous bleed. Differen-
tial diagnoses considered were relapse of ALL and 
ITP secondary to SARS-CoV-2. In order to differ-
entiate between the two, bone marrow aspiration 
cytology done showed normocellular bone marrow 
with increased megakaryopoiesis with no blast cells 
(figure 2). She was further investigated to determine 
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aetiology. Antinuclear antibody (ANA) levels, thyroid function tests 
done were within normal limits. Anti-HCV-Ab to hepatitis C virus 
was non-reactive. Direct Coombs’ test was negative. Immunoglob-
ulin profile also showed total IgA, IgM, IgE and IgG were within 
normal limits. With a history of SARS-CoV-2, it was established that 
she was suffering from ITP secondary to SARS-CoV-2. Intravenous 
immunoglobulin (IVIg) was administered at 1 g/kg of body weight 
of the child. She was also started on oral prednisolone (2 mg/kg/day) 
which was later increased to 4 mg/kg/day. However, there was no 
response as the platelet count remained below <10 000/mm3 with 
new petechiae appearing along with oral mucosal bleed. She, again, 
underwent platelet transfusion. In addition, to ongoing steroid, she 
was started on thrombopoietin (TPO) receptor agonist. A single 
dose of inj. romiplostim was given once (1 μg/kg) and tab. eltrom-
bopag (25 mg/day) was also started. Two weeks after initiation of 
TPO receptor agonist, her platelet counts had improved to 24 000 /
mm3. On subsequent blood investigations, here platelets had further 
increased to 157 000/mm3. After 4 weeks of hospital stay, she was 
discharged home on prednisolone (tapering dose) and eltrombopag.

OUTCOME AND FOLLOW-UP
On follow-up 2 weeks after discharge, eltrombopag was stopped 
and prednisolone was further tapered and stopped after 1 
more week. She was well with normal blood counts. She was 
restarted on her maintenance chemotherapy (6-mercaptopurine 

and intrathecal methotrexate) for B-cell ALL after steroids were 
stopped.

DISCUSSION
ITP is characterised by isolated thrombocytopenia (<100×109 /L) 
in the absence of other aetiologies.1 Even though the exact patho-
genesis is yet to be clearly understood, possible mechanisms 
suggested are antiplatelet autoantibodies against platelet glyco-
proteins (such as IIb/IIIa, Ib/IX), impaired platelet production 
due to megakaryocyte apoptosis and cytotoxic T-lymphocyte-
mediated platelet destruction.3 5

While only 20% cases of ITP are secondary, a major 80% are 
primary or idiopathic.3 Secondary ITP has been associated with 
infections (HIV, hepatitis B, hepatitis C, cytomegalovirus (CMV), 
varicella zoster virus (VZV), zika, Helicobacter pylori), systemic 
autoimmune disorders (systemic lupus erythematosus, anti-
phospholipid antibody syndrome), primary immunodeficiency 
disorders like common variable immunodeficiency (CVID) and 
malignancies. Haematological malignancies have been known 
to be associated with ITP. CLL, Hodgkin’s lymphoma and non-
Hodgkin’s lymphoma are known to be associated with ITP.6 7 
Very few cases of ITP occurring in children subsequent to a diag-
nosis of ALL have been reported.8–15 Skin or mucosal bleeding 
is the most common manifestation with up to two-thirds of 
patients. The risk of bleeding is highest when the platelet count 
goes down below 30 000/µL.3 Major bleeding manifestations in 
the form of intracranial haemorrhage, gastrointestinal haemor-
rhage or genitourinary bleeding are uncommon. Even though 
platelet count is not a universally reliable marker for bleeding 
risk, but platelet count less than 10 000 /µL has been identified 
as a major predisposing risk factor.16–19 Furthermore, immature 
platelet fraction <10% was additionally identified as an inde-
pendent predictor of bleeding at platelet counts below 10 000/
µL.20

Thrombocytopenia has been variably reported in patients 
with mild to severe COVID-19. SARS-CoV-2 is being increas-
ingly recognised as a possible aetiology for ITP.21 In addition, 
Chen et al22 reported a delayed phase thrombocytopenia (>14 
days post-COVID-19 symptoms appearance) possibly due to 
immune-mediated destruction. The mean time for appearance of 
delayed phase thrombocytopenia was 28.3 days and lasting for 
less than 7 days (mean duration 4.32±2.15 days). In a system-
atic review by Bhattacharjee et al,21 the duration from initial 
COVID-19 symptom to first ITP manifestation ranged from 2 
to 30 days (median 14 days) when a total of 45 cases of ITP due 
to SARS-CoV-2 were reviewed. In our case, the child presented 
with clinical symptoms of ITP 3 weeks after recovering from 
COVID-19 similar to that reported across literature. Such post-
acute COVID-19 sequelae are being increasingly recognised 
and have been classified as subacute or ongoing symptomatic 
COVID-19 (4–12 weeks after onset of acute COVID-19) and 
chronic or post-COVID-19 syndrome (>12 weeks after onset of 
acute COVID-19).23

Thrombocytopenia is a frequent finding at presentation in 
children with acute leukaemia (myelocytic or lymphocytic). 
Bleeding manifestations such as mucosal bleeds, petechiae, easy 
bruisability can be the initial symptoms leading to the diagnosis 
of acute leukaemia. Common factors responsible for thrombocy-
topenia in leukaemia include sepsis, disseminated intravascular 
coagulation, hypersplenism, chemotherapeutic drugs, radio-
therapy, graft versus host disease, liver dysfunction and rarely, 
immune-mediated destruction. In addition, recent studies have 
shown that mutations in certain genes responsible for cancer also 

Figure 1  Clinical image showing petechiae, purpura on the left side of 
the neck and over the left shoulder.

Figure 2  Bone marrow aspiration showing normocellular bone 
marrow with increased number of megakaryocytes (black arrow) and 
absence of blast cells. Inset: Megakaryocyte (×100).
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Table 1  A summary of the reported cases of ITP developing in patients diagnosed with ALL

Author Age at diagnosis/sex Type of ALL
Treatment regimen; 
phase of treatment

Chemotherapy drugs 
administered in the 
prior chemo cycle

Treatment modality 
used for ITP Duration of ITP Aetiology of ITP

Rao et al15 8 years/ female ALL NM; maintenance 
therapy

Cyclophosphamide Prednisolone NM Primary ITP

Campbell et al10 18 years/female Pre B-cell 
ALL (L2)

NM; post-induction 
period

Vincristine, daunorubicin, 
prednisolone and L-
asparaginase

IVIg (400 mg/kg/
day)×3 days given twice,
danazol (200 mg/day)
prednisolone (60 mg/day)

10 weeks Primary ITP and 
associated HLH

Yenicesu et al9 5 years/male ALL Saint-Jude total XIII 
protocol; maintenance 
therapy

NM IVIg therapy (1 g/kg/
day)×2 days

1 week Primary ITP 
(antiplatelet 
antibody positive)

Price et al14 2.6 years/female ALL BFM-based high-
risk protocol; 
post-completion of 
chemotherapy

Vincristine, L-
asparginase, prednisone, 
dexamethasone, 
daunomycin,
adriamycin,
cyclophosphamide, 
methotrexate, cytarabine, 
6-mercaptopurine, 
6-thioguanine and 
intrathecal methotrexate

IVIg (2 g/kg/day) NM Primary ITP

1.8 years/male ALL BFM-based high-
risk protocol; 
post-completion of 
chemotherapy

Vincristine, L-asparginase,
prednisone, 
dexamethasone, 
daunomycin, adriamycin,
cyclophosphamide, 
cytarabine, 
6-mercaptopurine, 6- 
thioguanine

IVIg, prednisolone.
Finally underwent 
splenectomy.

1 month Primary ITP

10.5 years/female  �  BFM-based high-
risk protocol; 
post-completion of 
chemotherapy

Vincristine, L-asparginase,
prednisone, 
dexamethasone, 
daunomycin,
adriamycin,
cyclophosphamide, 
methotrexate, cytarabine, 
6-mercaptopurine, 
6-thioguanine and 
intrathecal methotrexate

No treatment NM Primary ITP 
(antiplatelet 
antibody positive)

Kurekci et al13 5 years/male Pre B- cell 
ALL

BFM-95 regimen; 
maintenance therapy

6-Mercaptopurine, 
methotrexate

IVIg (1 g/kg/day)×2 days,
prednisolone (2 mg/kg/
day)×3 weeks, vincristine 
(1.5 mg/m2, 2 doses,
1 week apart) plus 
dexamethasone
(6 mg/m2/day, for 7 days)

14 weeks Secondary ITP 
(mumps)

Horino et al12 7 years/female Pre B- cell 
ALL

Protocol of Japan 
Association of 
Childhood Leukaemia 
Study (JACLS); 
post-completion of 
reinduction therapy

L-asparaginase,
prednisone, vincristine, 
cyclophosphamide and 
THP-adriamycin

IVIg (1 g/kg/day) with 
intermittent IVIg and 
prednisolone when 
undergoing chemo cycles. 
Later on, rituximab and 
anti-D immunoglobulin 
were also given. Finally 
underwent splenectomy.

14 months Primary ITP (gp 
IIb/IIIa antibody 
positive)

Dua et al11 15 years/female Pre B- cell 
ALL

BFM-95 regimen; 
maintenance therapy

6-Mercaptopurine, 
methotrexate

Prednisolone (2 mg/kg/
day)×3 weeks followed by 
tapering

3 weeks Primary ITP

Yadav et al25 3 year/male ALL NM NM Rituximab (375 mg/m2/
week)×4 weeks

NM Primary ITP

Bayhan et al8 3 years/female Pre-B-cell 
ALL

Modified St. Jude 
Total XV protocol; 
maintenance therapy

6-Mercaptopurine, 
methotrexate, pulses 
of dexamethasone and 
vincristine

IVIg (1 g/kg/day) 3 weeks Primary ITP

Continued
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leads to thrombocytopenia and/or platelet function abnormal-
ities. Germline variants in the ETV 6 gene have been identified 
to cause haematological malignancies, most commonly B-cell 
ALL, along with thrombocytopenia.24 Analysing thrombocyto-
penia in a child with leukaemia on chemotherapy has its own 
diagnostic dilemmas. In a majority of cases, it occurs due to the 
effect of chemotherapy or relapse of leukaemia. Rarely, it may 
occur due to the development of ITP. Among the previously 
reported cases, ITP was diagnosed in five patients who were 
on maintenance therapy, in three patients after completion of 
chemotherapy and in one patient each after the induction and 
reinduction phase (table 1).8–15 25 Our patient also developed ITP 
during the maintenance phase of chemotherapy as observed in 
majority of previously reported cases. In contrast to all the cases 
reported except one, no prior history of any form of viral infec-
tion was present. In the case reported by Kurekci et al,13 ITP 
was identified to be secondary to mumps while in our patient it 
was secondary to SARS-CoV-2. In three cases, antibodies were 
identified against platelet antigens.9 12 14 In all the cases reported, 
almost all responded to traditional immunomodulatory thera-
pies recognised in treating ITP. In contrast, our case was refrac-
tory to IVIg, steroids requiring use of thrombopoeitin receptor 
agonists (romiplostim, eltrombopag).

In the present case, a prior history of viral infection was 
present and confirmed with RT-PCR. However, the primary 
illness, that is, leukaemia, of the child had created a diagnostic 
dilemma of either relapse or adverse effect of a chemotherapy 
drug. A strong suspicion of ITP prompted the use of IVIg and 
prednisolone as the bone marrow examination was normal. 
Despite this, the child did not respond with platelet count being 
severely low (<10 000/µL) prompting the use of thrombopoe-
itin receptor agonists. Both romiplostim and eltrombopag are 
indicated in cases of ITP refractory to first-line agents.26 27 In 
the present case, the child was refractory to first-line treatment 
modalities, hence, romiplostim and eltrombopag were used as 
her platelet counts were persistently less than 10 000/µL. After 
3–4 weeks, she showed a complete recovery which allowed us to 
resume her maintenance therapy for ALL.

In conclusion, this case describes a case of ITP secondary to 
SARS-CoV-2, adding to the varied disease manifestation of the 

ongoing COVID-19 pandemic. In addition to the possibility 
of relapse of ALL or chemotherapy drug-induced thrombocy-
topenia, ITP should always be given a careful consideration in 
cases such as ours. A prompt diagnosis and effective manage-
ment were extremely crucial in the survival of our patient.
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