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ABSTRACT

Objective: To determinethe predictorsfor chronic and/or persistent I TPamong children with newly diagnosed I TP.

M ethods. Ours was a mixed-design study (prospective: January 2020 to March 2022 and retrospective: January 2014 to December
2019), wherein weenrolled children, aged 1 month to 18 years presenting with newly diagnosed ITP.

Results: Of the 64 enrolled participants, 58 were followed up for atleast 1-year duration and 6 children were followed up for 3to 12
months' duration. The median (IQR) age of the cohort was8 (5, 11) yearswith afemal e preponderance (62.5%). Wet bleeding was seen
in 56%; 6.25% developed intracranial bleeding. 67.2% (43/64) and 41.2% (24/58) children developed persistent and chronic ITR,
respectively. Of the 34 children who achieved completeresponse at 12-monthsfollow up, 21 (62%) achieved compl ete response by 3
months and the rest achieved compl ete response over the next 9 months. Devel opment of overall response (completeor partial) at 3and
12 months, was associated with ahigher absol ute lymphocyte count (AL C) at admission. Themedian AL C (x10%/uL) at admission was
3.77 and 2.87 in children who had overall response and no response at 3 monthsrespectively (P = 0.03). Themedian AL C (x10%/uL) at
admissionwas 3.99 and 2.96 in children who had overall response and no response at 12 monthsrespectively (P = 0.04). Responserate
was lesser in the treated group by approximately 10% than the non-treated group, which could be an indicator of poor response
probability in aggressiveform of disease.

Conclusion: Therateof chronicity andintracranial bleeding in our cohortismorethan thereported ratesin literature. Higher ALC was
found to be associated with response.
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INTRODUCTION isscant [5-12]. Hence, studying the outcomeof ITPin our
population will be of vital importance to understand the
pathological, clinica and laboratory factors which
predisposeto persistence or chronicity. Our objectivewas
to determine the proportion of children with newly
diagnosed | TP who devel op chronic or persistent immune
thrombocytopeniaand risk factorsfor the same.

Immune thrombocytopenia (ITP) is the most common
acquired cause of thrombocytopeniain children. Although
childhood ITP is considered to have a benign course
without any significant bleeding, rarely it may result in
significant morbidity and mortality [1]. The restrictions
imposed onthedaily activitiesof childrento avoid trauma
contribute significantly to reduced quality of life[2].Itis ~ METHODS
usually aself-limiting disorder. But in 25% to 30% of the
children, it might progressto become persistent or chronic
ITP[3]. Therisk factors for persistence or chronicity or
significant bleeding are still unclear [4]. Studies on
outcomesof childhood I TPareavailablefrom the Western
world, but supporting literaturefrom devel oping countries

We conducted a mixed prospective and retrospective
cohort study, including al children aged 1 month to 18
years with newly diagnosed ITP. Children who had
presented from January 2014 to December 2019
constituted the retrospective cohort. Those presenting
between January 2020 and March 2022 were recruited
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We planned to enroll 96 childrenwith ITPinthe study
to achieve 5% level of significance and 20% relative
precision with a presumption that 50% will achieve
remission at 1 year [12]. Children were diagnosed with
ITP clinically if they had presented with platelet count
<100x10%/uL with normal peripheral smear examination
except thrombocytopenia in the absence of any
organomegaly, significant lymphadenopathy, joint pain,
fever, significant family history for familia thrombo-
cytopenia and abnormal phenotype findings (absent
radius, features of Fanconi anemia etc). Bone marrow
examination was planned to be performed as a part of
initial evaluation whenever inherited marrow failure
syndrome or congenital thrombocytopeniawas suspected
inachild or if the patient presented ininfancy. Theclinical
details including presenting complaints, examination
findings, treatment details and follow-up reports were
collected in a structured proforma for every participant.
Children with ITP were generally observed without
offeringimmunomodul atory therapy if they had presented
with dry bleeding, irrespective of platelet count. Children
who had wet bleeding any time during the study period, or
when parentsrefused observatory treatment, weretreated
withimmunomodulatory treatment. The drug used was| eft
to the discretion of the treating pediatric hematol ogist.
Childrenwerefollowed up monthly for first 3-monthsand
then every 3 months until 12-months in the pediatric
hematology clinic. Clinical details were collected from
hospital records in the retrospective cohort. The platel et
counts at 3 months and 1 year from diagnosis were
recorded to definethe outcome.

The phase of the disease/outcome (newly diagnosed,
persistent and chronic ITP) and response criteria were
defined as per the I nternational Working Group definition
for ITP in Children and Adults, 2009 [13]. Newly
diagnosed ITPwas defined as from the time of
diagnosis to 3 monthsfrom diagnosis. Persistent ITPwas
defined as platel et count < 100x103/uL lasting between 3
to 12 monthsfrom diagnosisand not reaching spontaneous
remission or not maintaining complete response off
therapy. Chronic ITPwas defined asI TPlasting for more
than 12 months. Complete response was defined as any
platel et count at least 100 x 10%/L and absence of bleeding.
Partial response was defined as platel et count between 30
and 100 x 10%L and at |east two-fold increasein baseline
platel et count and absence of bleeding. No response was
defined as platelet count < 30 x 10%/L. Loss of response
was defined as a platelet count < 30 x 10%/L or platelet
count less than two-fold increase from baseline or
presence of clinical bleeding after achieving acompleteor
partial remission. Refractory ITPwasdefined asfailureto
achieve response or developing loss of response after
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splenectomy. Dry bleeding was defined aswhen bleeding
was confined to the skin. Wet bleeding was defined as
when bleeding involved mucous membranes and/or
internal organs.

Children who developed chronic ITP underwent
detailed evaluated including serological testing for
hepatitis B and hepatitis C virus, antinuclear antibody
(ANA), immunoglobulinsand thyroid hormones. Children
who were tested positive for ANA were tested with
extractablenuclear antigen (ENA) blot test to establish the
diagnosisof systemic lupuserythematosus. Bone marrow
examination was not performed to children who did not
show response at 3 monthsand 12 months of follow up.

Satistical analysis: Thecollected datawereenteredinMS
excel spreadsheet and analyzed using SPSS software
version 16.0. The association between nominal variables
was evaluated by Chi-square/ Fischer exact test and
between continuous and nominal variableswere assessed
using Student-t test or Mann-Whitney U test. P <0.05was
regarded as statistically significant. Odds ratio with 95%
confidenceinterval ispresented.

RESULT

Sixty-six children were recruited in the study. 2 children
were lost to follow-up (Fig. 1). Of the 64 children, 37
(57.8%) were recruited prospectively. Microcytic
hypochromic anemiawas observed in 28.2% children on
peripheral smear examination. None of the patients
enrolledin the study underwent bone marrow examination
at enrolIment.

Themedian (IQR) age of thecohort was8 (5-11) years
(range 16 months to 17 years) with a female prepon-
derance (62.5%). Preceding history of infections was
observed in 43.8% children; al were diagnosed with
possible vira fever. Wet bleeding was noted in 57.8%;
intracranial bleeding wasseeninfour (6.25%), epistasisin
20 (31.25%), oral bleeding in 10 (15.6%), hematuriain
one (1.56%) and hematemesisin two (3.12%) children.

Fifty percent of children were not offered any form of
immunomodulatory treatment. Oral prednisolone (1 mg/
kg) alonefor 14 days, intravenousimmunoglobulin (1IVIG)
aone (1 gm/kg single dose), methylprednisolone (MP)
aone (30 mg/kg for 3days), combination of MPand IVIG
and combination of prednisolone (1 mg/kg for 28 days)
with either azathioprine (1-2 mg/kg for 6-12 months) or
dapsone (1-2 mg/kg for 6-12 months) were prescribed to 9
(14.1%), 10 (15.6%), 3 (4.6%), 4 (6.25%) and 6 (9.4%)
children, respectively. Evaluation for secondary etiology
was performedin children who developed chronic ITR. All
the children had norma immunoglobulin profile and
tested negativefor hepatitisB and C viral serologies. Anti-
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Fig. 1 Theresponserate of the study subjects

nuclear antibody tested positivein four children but ENA
blot test was negative in al of them. Hypothyroidism
(symptomatic) wasidentifiedin 8 children.

During follow-up, non-responders continued to have
dry bleeding, athough none of them developed wet
bleeding. Consequently, thetreatment plan was not revised
for any of them. Genetic evaluation (next generation
seguencing) or bone marrow examination for congenital
thrombocytopeniawas not performed for any child in the
study. At end of 3-months follow-up, persistent ITP
developed in 43 children (67.1%). At 12-months follow-
up, 34 out of 58 children (58.8%) had complete response
and 24 (41.2%) developed chronic ITP. No child
developed refractory I TP. The outcome datais given asa
flowchartinFig. 1.

The clinical factors were assessed for its association
with development of persistent ITPand chronic I TP(Table
). None of the factors were significantly associated with
the devel opment of chronic or persistent I TP. The median
(IQR)ALC (x 10%/uL) at diagnosiswas 3.77 (3.1, 4.5) and

INDIAN PEDIATRICS

2.87 (1.9, 4.6) in children who were in overall response
(complete or partia) and no response at 3 months,
respectively. The median (IQR) ALC (x 10%/uL) at
diagnosiswas 3.99 (2.8, 4.9) and 2.96 (2.1, 4.3) x 10%/uL
in children who were in overall response (complete or
partial) and no response at 12 months, respectively. ALC at
diagnosis was significantly associated with overall
responseat 3 months (P = 0.03) and 12 months (P = 0.04).
The association between other parameters of hemogram
including hemoglobin level and white cell count at
admission and overall response at 3 and 12 months were
not significant (P > 0.05). Theassociation of other clinical
factors with overall response is given in Table Il. The
overall response rate (either partial or complete) at both
time points (3 and 12 months) was higher by 10% in the
group who were not offered any treatment in comparison
to the group who were offered some form of treatment
(Tablelll).

DISCUSSION

Immune thrombocytopenia, an autoimmune entity, is
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Tablel Association Between Clinical Factorsand Development of Per sistent and Chronicl TP

Outcomeat 3-months (n= 64)

Clinical factor Completeremission n(%) Persistent|ITP n(%) Pvalue Oddsratio (95% Cl)
Age<10years 13(28.3) 33(71.7) 0.21 0.54 (0.18-1.76)
Femalegender 14 (35.0) 26 (65.0) 0.63 1.70 (0.50-5.72)
Duration of symptom < 14 days 19(33.9) 37 (66.1) 1.00 0.89(0.23- 3.45)
Wet bleeding 13(35.1) 24(64.9) 0.87 1.13(0.36-3.53)
History of fever 9(32.1) 19 (67.9) 0.92 1.18(0.35-3.51)
No treatment given 11 (34.4) 21 (65.6) 0.79 0.66 (0.21-2.09)
Outcomeat 12-months (n=58)

Clinical factor Complete remissionn (%) Chronic 1 TPn (%) Pvalue Oddsratio (95% CI)
Age<10years 26 (59.1) 18 (40.9) 0.89 0.67 (0.21-1.35)
Femalegender 21(58.3) 15(41.7) 1.0 0.969 (0.33-2.84)
Duration of symptom < 14 days 32(61.5) 20(38.5) 0.67 0.22 (0.21-1.35)
Wet bleeding 21 (65.6) 11 (34.4) 0.28 0.52(0.18-1.51)
History of fever 16 (64.0) 9(36.0) 0.46 0.675(0.23—1.96)
Not treated 19 (63.3) 11 (36.7) 0.45 0.66 (0.23-1.90)

Cl: confidenceinterval, ITP: Immune thrombocytopenia

characterized by recurrent bleeding manifestations
conseguent to a low platelet count which affect their
quality of life[1]. We evaluated 64 children with ITPfor
their outcome. Therate of persistent ITPand chronic I TP
in our cohort was 67.2% and 41.2% respectively. The
median (IQR) age of our study cohort was 8 years (5, 11)
with afemale preponderance (62.1%). The mean age of
childrenwith ITPinamajority of thestudieswas5-6 years
[5-12], which is much lower than that observed in our

cohort incomparisontotheliterature. Likeour study, most
of these studies also observed a female preponderance.
Wet bleeding was observed in 55% of our cohort. Most
common bleeding manifestationin literature hasbeen dry
bleeding intheform petechiae and ecchymosis[6,11]. The
prevalence of intracranial bleed was 6.25% in our cohort
which was much higher than thereported prevalencefrom
other studiesincluding the study from North India(4%) [5-
12,15]. The reason for higher incidence of wet bleeding

Tablell Association Between Clinical Factorsand Overall Response

Non- responder n (%) Pvalue  Oddsratio (95% Cl)

Outcomeat 3-months

Clinical factor Overall respondern (%)
Age<10y (n=46) 13(28.3)
Females(n=40) 14 (35.0)
Duration of symptom <14 days (n=56) 19(33.9)
Wet bleeding (n=37) 13(35.1)
History of fever absent (n=36) 12(33.3)
Not treated (n=32) 11 (34.4)
Outcome at 12-months

Age<10y (n=44) 31(70.5)
Females(n=36) 27 (75)
Duration of symptom < 14 days (n=52) 37(71.2)
Wet bleeding (n=32) 24(75.0)
History of fever absent (n=33) 23(69.7)
Not treated (n = 30) 24(80)

23(71.7) 0.21 0.54 (0.18-1.76)
26 (65) 0.63 1.70 (0.50-5.72)
37(66.1) 1.00 0.89 (0.23- 3.45)
24.(64.9) 0.87 1.13 (0.36-3.53)
24.(66.7) 0.92 1.18 (0.35-3.51)
21 (65.6) 0.79 0.66 (0.21-2.09)
13(29.5) 1.00 0.9 (0.21-1.87)
9(25) 0.35 1.71 (0.54-5.41)
15(28.8) 1.00 0.65 (0.13-2.56)
8(25) 0.42 0.63 (0.20-1.96)
10(30.3) 0.84 0.89 (0.28-2.81)
6(20) 0.10 0.38 (0.12-1.24)

ClI Confidence interval; I TP Immune thrombocytopenia
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Tablelll Comparison of Response Rate Between GroupsWhich WereTreated and Not Treated (n =58)

Timeline Group Non-response n (%) Partial responsen (%) Completeresponsen (%)
3 months Treated 9(32.1) 12 (42.9) 7(25.0)
Not treated 4(13.3) 16 (53.3) 10(33.3)
12 months Treated 11 (39.3) 2(7.2) 15(53.6)
Not treated 6(20.0) 5(16.7) 19(63.3)

includingintracranial bleedswasunclear inour study. The
onset of illness was acute (< 14 days) in 90% of our
population compared to 75% reported in a Nordic cohort
[10]. These deviationsmay have been dueto areferral bias
or aggressive nature of thisdiseasein our population and
needsfurther evaluation.

The proportion of children developing persistent ITP
and chronicity in our study was 65.5% and 41.25%
respectively. These rates were higher compared to
outcome observed in other studies(TablelV). Theoveral
response was associated with the ALC at diagnosis.
Ahmed et a had observed ALC < 3.05 x 103/uL was
associated with the development of persistent ITP at 6
months [16]. It appears that the lymphocytes, especially
the regulatory T-cells, have maor impact in the
pathogenesisof chronic I TP, Lower levelsof regulatory T-
cells and/or T-cell dysregulation breaching the self-
tolerance mechanism is suspected to play key role in
pathogenesis of I TP and development of chronicity [17-
19].

Atotal of 31 children (53.44%) were offered treatment
in our cohort. But majority of the published studies had
more than two-thirds of their cohort treated [5-12] (Table
IV). TheAmerican Society of Hematology (ASH) Practice
Guidelines 1996 was the principle guideline followed

widely by hematol ogists during 2000-2010. Thisguideline
which had recommended offering treatment for children
with minor bleeding and platel et count < 10x 103/uL orin
children < 3 years with platelet count < 20x 103/pL,
irrespective of presence of bleeding [20]. However, the
ASH Practice Guidelines in 2011 did not recommended
treatment to children with minor bleeding, irrespective of
their age or severity of thrombocytopenia. [21] A higher
proportion of children offered treatment in these studies
could be because these were performed more than a
decade ago. Lesser rate of chronicity in these published
studies in comparison to our cohort could be because of
multiplefactorsincluding differencein ethnicity, age, sex,
type of onset, pattern of bleeding and proportion with
preceding illness [5-12]. The impact of treatment on
outcome needs to be studied further. We did not find any
differenceinrateof chronicity onthebasisof treatment. In
fact, thecompl eteresponse rate was higher in the subgroup
which was not offered treatment possibly because lesser
aggressivediseasein thegroup not offered treatment.

To conclude, the disease was aggressivein our cohort
with higher incidence of wet bleeding, including
intracranial bleeding and higher rate of chronicity.
Limitationsof our study includeasmall samplesize, single
center origin of casesand partially retrospective nature of

TablelV Comparison of Clinical and Outcome Data of our Sudy with Existing Literature

Sudy Sample  Age Female Onset<14  Drybleeding History Complete Chronic
size ) (%) days (%) (%) of preceding response at ITP

illness (%) 1year (%) (%)

Our study 64 8(5,11)2 62.1 89.7 44.8 431 58.8 41.2
Kocek etal [11] 162 6.4(3.8)> NA NA NA NA 66 34
Gungor et al [6] 211 54(41° 507 53.6 89 53.6 715 29.5
Wattset a[8] 499 5.85¢ 51 NA NA NA 76 24
Diabetal [7] 308 5(3.4)b 46.8 NA NA 175 71.4 28.6
Zellereta [10] 506 0-7d 437 74.9 59.1 57.7 75 25
Bansal etal [12] 270 6° NA NA NA NA 432 56.8
Graceetd [9] 505 5.1¢ 50.7 NA NA 67.6 NA 24.5
Zafaretal [5] 103 45(2.9)P 436 22.3 78.6 22.3 NA 33

amedian (IQR), Pmean (SD), median, 9range. CR Complete response, ITP Immune thrombocytopenia, I TP Immune thrombocytopenia, NA Not

available
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chronicity.

intracranial bleeding.

WHAT THIS STUDY ADDS?

¢ A high proportion of children (41.2%) presenting as newly diagnosed immune thrombocytopenia developed

e The disease was aggressive in our cohort with a higher proportion presenting with wet bleeds including

¢ A higher absolute lymphocyte count at admission is associated with response at 3 and 12 months.

cases, we had observed that a wait and watch policy had
remission chances comparableto treated group. Studying
in detail in acohort of larger sample sizeis of paramount
importance to understand the disease in developing
country setting and the role of regulatory T-cell in
pathogenesis and outcome should be studied further.
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