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Abstract 

Background Demographic and biochemical variations in newborn children as compared to adults are attributable 
to variable prognosis to blood transfusions. Aims of this mixed cohort study of Platelets with/without Plasma (PLT/PZ); 
only Plasma (PZ) transfusions in ≤ 24 months children is as follows: An Association of demography towards hospital 
mortality, and an association of laboratory investigations (LI) with hospital mortality.

Methods PLT/PZ (n = 72) and PZ (n = 79) children ≤ 24 months were followed up for a total length of hospital stay 
(LOS(D)). We calculated the Odds Ratio (OR) of demographic, and laboratory parameters for mortality, survival studies 
of demographic, laboratory parameters , Kaplan Meier Survival curve, Log-Rank significance (KMLR) and Multivariable 
regression (r2) with outcome as death.

Results The present study is in 2019–2022. Higher OR for hospital-based mortality for PLT/PZ and PZ cohort were 
age ≤ 1 m, weight ≤ 1500 g, preterm, gestational age ≤ 34 weeks, hospital length of stay {LOS(D)} 0–7 days, APGAR 
score ≤ 5, and Hb ≤ 7 g/dl. High OR, mortality was observed with Female gender, Length of stay before first transfu-
sion {LOS(F)}, 0-7d, WHO Grade of bleeding (GOB) 4, PT>50 sec, INR>1·7, aPTT >75sec, PLT counts (μl) ≤25000/μl (PLT/PZ) 
and GOB 3, 4 (PZ). Higher OR for mortality was also observed with a lower derangement of coagulative parameters 
PT≤50s, INR ≤1·7, aPTT ≤75s (PZ).

Higher survival was observed for (PLT/PZ) LOS(F) 0–7 days across age (m), weight (g) (P = 0·002; < 0·01), and INR ≤ 1·7; 
aPTT ≤ 75 s across LOS(D) (P < 0·01,0·018); (PZ) LOS(D) ≤ 7 days across age (m) and weight (g) (P = 0·036, 0·001); and GOB 
across LOS(D) (PLT/PZ; PZ) (P = 0·052, 0·005). Demography (PLT/PZ) r2 = 50·36% (P = 0·021), laboratory investigations 
r2 = 10·44% (P = 0·47), LOS(F) (P = 0·010), LOS(D) (P = 0·003), and GOB (P = 0·03) were the predictors. Demography (PZ) r2 
(P = 0·095), investigations r2 = 8·79% (P = 0·254), LOS(D) (P = 0·026), and GOB (P = 0·012) were the predictors.

Conclusions PLT/PZ, demographic parameters, were significant cause of mortality with LOS(F), LOS(D), and GOB 
as predictors. PZ, demography attributed to mortality with LOS(D), and GOB as predictors. A higher OR of morality 
with lower derangement of laboratory profile is indicative of unnecessary transfusions in the age group. Laboratory 
investigations by themselves are not significant predictors of mortality.
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Background
Newborn and young children are vulnerable to transfu-
sion therapy in the form of fresh-frozen plasma (PZ) and 
platelets (PLT) due to developmental variations in bio-
chemical values from adults [1]. Diverse clinical practices 
are also attributable to variable prognoses towards bleed-
ing and coagulopathy in the age group [2, 3].

A physiological prolongation is seen in the newborns 
of both prothrombin time (PT) and activated partial 
thromboplastin time (aPTT); however, the ratio of coag-
ulation factor and their respective inhibitors (AT-III, 
proteins C and S) is maintained [4–7]. During the fetal 
period (10 to 12 weeks), PT, INR, and aPTT are signifi-
cantly prolonged with a shortening of these laboratory 
parameters from 30 to 38 weeks [8, 9]. PT of premature 
infants is comparable to the adults’ levels, whereas aPTT 
is prolonged in premature full-term newborns as com-
pared to adults [7, 9, 10].

Developmental, acquired predictor of bleeding in newborn
Patients requiring PLT and PZ transfusions are influ-
enced by demographic parameters or the clinical state of 
patients [11–15]. Demographic predictors of deranged 
coagulation profile during early childhood are preterm 
birth (age < 34-week gestation), early thrombocytope-
nia after birth, and Apgar score (1  min and 5  min) [11, 
12]. Acquired coagulation abnormalities (acute systemic 
infection, liver disease, sepsis) in newborns cause direct 
endothelial injury which may manifest as coagulation fac-
tor consumptive coagulopathy [13, 15–17].

PLT counts generally attain adult levels after the sec-
ond trimester [11]. PLT deficiency generally seen in pre-
term infants usually resolves by day 10 of life [17]. PLT 
insufficiency could be due to defect in platelet production 
due to hypoplastic bone marrow or increased seques-
tration in peripheral circulation [18]. Incidence of neo-
natal thrombocytopenia is estimated at 0·7–0·9% with 
a higher incidence in the neonatal ICU (NICU) setting 
(22% + / − 5%) [9, 11, 12].

Rationale and knowledge gap
In this mixed cohort study of children ≤ 24  months 
transfused with platelets with/without plasma trans-
fusions (PLT/PZ) (n = 72) or only plasma transfusions 
PZ (n = 79), we tried to ascertain whether during early 
childhood (≤ 24  months) the prognosis of PLT or PZ 

subjects could be influenced by demographic factors, 
laboratory values.

Objective
The study specifically had the following aims and objectives:

• To determine an association of demographic parameters 
in PLT, PZ transfused pediatric patients (≤ 24 months) 
for mortality during a hospital stay.

• To measure an association of laboratory variables 
towards patient mortality in PLT- and PZ-transfused 
patients during hospitalization.

Methods
This (mixed cohort) study was carried out at a tertiary 
level center on hospitalized pediatric patients ≤ 24 months 
(December 2018 to June 2022). We classified patients 
(n = 151) into those who received PLT/PZ (n = 72) or 
PZ (n = 79), followed up until “length of hospital stays” 
(days) {LOS(D)} for death or discharge from the hospital. 
Patient-related variables and study algorithm are summa-
rized in Table 1 and Fig. 1.

The present study had institute research ethics 
approval (IEC proposal number: IEC/2019/308).

Study acronyms
We defined the patient groups as follows:

• PLT/PZ cohort: PLT with/without PZ transfusions 
(n = 72)

• PZ cohort: Plasma-transfused subjects (n = 79)
• LOS(F): Length of stay (in days) before first transfusion
• LOS(D): Length of stay in hospital (number of days) 

before death/discharge
• PLT(T): Average PLT at which PLT transfusion was 

initiated
• Preterm patients with preterm listed in the patient 

case records
• GOB defined as WHO grade of bleeding (1 to 4) and 

no bleeding (0)

The patient-related independent (predictor) variables 
were categorized as follows:

• Age (months) (≤ 1  m, > 1  m), gender (male, female), 
and weight (g) (≤ 1500, > 1500)

Keywords Demographic, Age groups, Hospital stays, Length of stay before first transfusion, Frozen plasma, Fresh, 
Transfusions, Platelet
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• Gestational age at birth (weeks) (≤ 34, > 34)
• APGAR score (5 min) (≤ 5, > 5)
• LOS(F) (≤ 7 days, > 7 days)
• Hospital LOS(D) (≤ 7 days, 8–14 days, ≥ 15 days)
• Hb (g/dl) (≤ 7, > 7)
• No bleeding and GOB score (1–4)
• PLT count at transfusion {PLT(T)} (≤ 25,000, > 25,000)
• PT (s) (≤ 50, > 50), INR (≤ 1·7, > 1·7), and aPTT (s) 

(≤ 75, > 75) respectively

The dependent (response) variables of the study were 
as below:

• Age (in months), weight (g), and LOS(D) in PLT/PZ 
and PZ subgroup

We recruited the study population according to the fol-
lowing criteria:

• Inclusion criteria: Hospitalized pediatric patient’s 
age ≤ 24 months (n = 151) requiring PLT/PZ (n = 72) 
and PZ (n = 79) transfusions

• Exclusion criteria: Children > 24  months of age, 
children without PLT and/or PZ transfusions, and 
patients lost to follow-up

Sample size estimation
A total of 51% of transfusions from our blood center to 
pediatric patients were of PLT and PZ units. The mean 
total pediatric (0–14  years) and neonatal transfusions 

from 2019 to 2022 at our institution (total blood units 
issued n = 3528) were estimated as 882. Assuming ≤20% 
of total transfusions in the pediatric age group to be ≤ 
24 months, sample size of both PLT/PZ, (n=72) and PZ, 
(n=79) transfusions were considered adequate for the 
study. The results were reported as associations due to a 
smaller number of patients in a certain subgroup of inter-
est. The missing data was not included in the overall cal-
culations. Patients lost to follow-up were not included in 
the eligible list as per the inclusion criteria.

Statistical methods
The statistical analysis included the following:

• We performed calculations with the licensed version 
of 2023-Minitab, LLC, all rights reserved. The facto-
rial analysis of categorical variables of nonparametric 
data was performed on the trial version of the SPSS. We 
evaluated the effects of covariates (categorical parame-
ters) towards mortality using a binary logistic model for 
determining “OR” of categorical variables during a hos-
pital stay. We used coding information displaying refer-
ence parameter of categorical variable for depicting OR 
for mortality with 95% confidence interval (Table 2).

• We performed a comparison of survival by Kaplan–
Meier log rank with chi-square (non-parametric) 
P-value ≤ 0·05 as significant, categorical variables as 
a predictor on the y-axis, and dependent variables 
on the x-axis.· Null hypothesis, no difference in the 
survival between the two categories, and· censored 
events were surviving hospitalized patients.

Table 1 Demographic and laboratory parameters

S. no Patient variable Total subjects
(n = 151)

PLT/PZ mean (SD) (n = 72) PZ mean (SD) (n = 79)

1. Age (months) 5·8 (8·2) 6·8 (9·1) 4·9 (7·3)

2. Weight (g) 3929 (3125) 4097 (3268) 3776 (3002)

3. BSA  (m2) 0·25 (0·14) 0·25 (0·164) 0·24 (0·132)

4. Gestational
age (weeks)

35·8 (3·6) 35·5 (3·59) 36·0 (3·7)

5. APGAR (5 min) 7·4 (2·0) 7·1 (2·4) 7·6 (1·76)

6. LOS(F) 5·7 (7·6) 6·6 (6·6) 5·06 (8·4)

7. LOS(D) 18·7 (18·3) 20·40 (17·85) 17·1 (18·8)

8. Av. Hb values 11·3 (3·7) 10·9 (3·8) 11·7 (3·74)

9. Av. PT values 28·7 (26·12) 25·20 (22·98) 31·3 (28·03)

10. INR 2·5 (2·6) 2·1 (2·1) 2·7 (2·9)

11. Av. aPTT 58·1 (36·2) 55·15 (31·71) 60·4 (39·5)

12. Platelets (T) – 32,869 (46,343) –

13. WHO
bleeding score

1·5 (1·3) 1·4 (1·3) 2·0 (1·4)
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Fig. 1 Flow diagram of the study
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• We compared the demographic parameters of the 
PLT/PZ and PZ cohorts by performing the Mann–
Whitney nonparametric test, null hypothesis, no 
difference between variables, alternate hypothesis 
significant difference between two medians, and 95% 
confidence interval P ≤ 0·05 as significant (if the dif-
ference between the medians is statistically signifi-
cant, reject the null hypothesis).

• We evaluated the significant difference between the 
median of > 2 categorical parameters of interest by 
Kruskal–Wallis’s testing; in 95% two-sided confi-
dence interval, results displayed as a difference of 
medians, assuming all medians as equal α = 0·05; and 
alternate hypothesis at least one median is different 
for all categorical parameters.

• In multivariable regression model (r2) with death as 
an outcome during hospitalization, we examined the 

strength of association of death during hospitaliza-
tion as an outcome for demographic and laboratory 
variables and GOB separately.

Outcome measures
We classified the outcome measures of PLT- and PZ-
transfused subjects as follows:

• OR (95% confidence interval) for determining a 
change in mortality compared to a unit change in ref-
erence parameter

• Survival differences of demographic parameters and 
laboratory investigations for each transfusion subgroup 
PLT/PZ, PZ and statistical correlation of categorized 
demographic, and laboratory parameters across the 
predictor variable for survival significance (P ≤ 0·05)

Table 2 Odds ratio analysis of categorical demographic variables

a Reference level of categorical parameters (OR)
b Reference level of categorical parameter (plasma transfusions)

GOB (WHO) Plt/Pz cohort; the number of subjects: 0 = 21, 1 = 10, 2 = 10, 3 = 13, 4 = 5

GOB (WHO) PZ cohort; number of subjects: 0 = 19, 1 = 7, 2 = 18, 3 = 11, 4 = 9

Platelets with or without plasma transfusions
(n = 72)

Plasma only transfusions (n = 79)

S. no Parameter OR 95% CI Parameter
Odds ratio

95% CI

1. Gender  (Ma:F) 1·5 0·6–4·0 0·9 0·36–2·2

2. Age (≤ 1 m, > 1  ma) 2·5 0·95–6·8 2·9 1·7–7·4

3. Weight (≤ 1500 g, > 1500  ga) 6·8 2·2–21·08 1·56 0·50–4·84

4. Preterm/terma 4·7 1·7–13·4 1·5 0·58–4·15

5. Gestational age (≤ 34 weeks; > 34  weeksa) 3·12 1·08–8·9 2·7 0·85–8·55

6. LOS(F)
(0–7 days; > 7  daysa)

3·8 1·2–12·07 1·0 0·27–3·6

7. LOS(D)
(0–7 days; ≥ 15  daysa)

1·7 0·52–5·8 3·5 1·2–9·8

8. LOS(D)
(0–7 days; 8–14  daysa)

1·9 0·49–7·7 8·0 1·8–34·9

9. APGAR (5) (≤ 5, >  5a) 4·5 0·77–26·8 11·5 1·2–107·5

10. PT (≤  50a, > 50) 2·8 0·47–17·12 0·56–7·33

11. bPT (≤ 50, >  50a) 0·35 0·05–2·12 b2·03

12. INR (≤ 1·7a, > 1·7) 4·5 1·3–15·2 0·47–3·05

13. bINR (≤ 1·7, > 1·7a) 0·22 0·06–0·73 b1·2

14. aPTT (≤ 75  sa, > 75 s) 2·5 0·53–12·0 0·76–19·6

15. baPTT (≤ 75 s, > 75  sa) 0·39 0·08–1·86 b3·8

16. Hb (≤ 7 g/dl; > 7 g/dla) 4·17 1·07–16·3 3·5 0·38–33·6

17. Platelet (T)
(≤ 25,000, > 25,000a)

2·6 0·57–11·8 – –

18. Bleeding grade (WHO)

Bleeding status

(WHO): no bleeding, grades I to IV 0·20
0·18
0·64
3·0

0·04–0·81
0·03–1·10
0·15–2·5
0·28–31·6

0·44
0·4
2·9
8·8

0·06 –2·8
0·10–1·6
0·59–14·7
0·92–85·6
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• A regression model with regression coefficient (r2) 
as a measure of significant associations between 
demographic, laboratory variables, and GOB with 
death during hospitalization as a response variable.

Results
In the present study from 2019-2022 of hospital-
ized Pediatric patients (≤ 24 months, n = 151), treated 
with PLT/PZ (n = 72) or PZ (n = 79) transfusions, we 
observed no significant statistical differences (P>0·05) 
(PLT/PZ, PZ cohort) for the following demographic 
and laboratory variables Age(months), Weight (gm), 
BSA(m2), Gestational age (weeks), LOS(D), AvHb (g/
dl), AvPT/INR, aPTT with significant differences in 
LOS(F)(P=0·019). (Mann-Whitney test) (Table 1).

Demographic association in mortality and survival
Gender (M*:F) had higher OR of mortality (PLT/PZ) 
of females with no significant differences in survival 
across LOS(D) (Tables 2, 3).

Age ≤ 1  m had a higher OR of mortality during the 
hospital stay (PLT/PZ and PZ) with no significant 

differences in survival between age groups across 
LOS(D) (Tables 2, 3).

We observed weight ≤ 1500 g (PLT/PZ and PZ cohort) 
with higher mortality and with no significant difference 
in survival across LOS(D) (Tables 2, 3).

Preterm age group had higher mortality compared to 
term with no significant differences in survival across 
LOS(D) (PLT/PZ, PZ cohort) (Tables 2, 3).

Gestational age ≤ 34 weeks (PLT/PZ, PZ cohort) had 
higher mortality, with no significant difference in sur-
vival across LOS(D) (Tables 2, 3).

LOS(F) 0–7  days (PLT/PZ) had higher mortality. We 
observed a higher survival (PLT/PZ cohort) when trans-
fused at 0–7 days compared to > 7 days across age (m) and 
weight (g) distribution (P = 0·002; < 0·01) (Table 3, Figure 1 
(supplementary) i and ii). We did not observe significant 
survival difference (PZ cohort) whether transfused ≤ 7 days 
or > 7 days of hospital stay across age (months) (P = 0·790) 
and weight (g) distribution· (P = 0·955) (Table 3).

LOS(D) (0–7  days; ≥ 15  days*) had higher mortality 
at 0–7  days compared to longer duration of hospital 
stay in both PLT/PZ and PZ cohort. PZ showed signifi-
cant differences in survival LOS(D) across age (m) and 

Table 3 Log-rank survival comparisons of demographic parameters

Platelets with or without plasma transfusions (n = 72) Plasma only transfusions (n = 79)

S. no Dependent
variable

Independent
variable

Log rank 
(significance)

Censored 
(uncensored)
events

Dependent
variable

Log rank 
(significance)

Censored 
(uncensored)
events

1. Sex (M:F) Age (m) 0.316 22 (19),
20 (11)

Age (m) 0.823 20 (15),
24 (20)

2. Sex (M:F) Weight
(g)

0.325 22 (19),
20 (11)

Weight
(g)

0.454 20 (15),
24 (20)

3. Sex (M:F) LOS(D) 0.120 22 (19),
20 (11)

LOS (D) 0.883 20 (15),
23 (20)

4. Age
(≦ 1 m, > 1 m)

LOS(D) 0.259 20 (21),
22 (9)

LOS (D) 0.134 16 (22),
27 (13)

5. Weight (≤ 1500 g, > 1500 g) LOS(D) 0.109 6 (16),
36 (14)

LOS (D) 0.765 7 (8),
35 (27)

6. Gest. (≤ 34 weeks; > 34 weeks) LOS(D) 0.239 15 (10) LOS (D) 0.108 11 (6),
19 (28)

7. Preterm/
term

LOS(D) 0.131 9 (17),
33 (13)

LOS (D) 0.871 11 (12),
32 (23)

8. LOS(F)
(0–7 days; > 7 days)

Age (m) 0.002 6 (12),
35 (18)

Age (m) 0.790 6 (5),
36 (30)

9. LOS(F)
(0–7 days; > 7 days)

Weight
(g)

0.001 6 (12),
35 (18)

Weight
(g)

0.955 6 (5),
36 (30)

10. LOS(D)
(0–7 days; 8–14 days; ≥ 15 days)

Age (m) 0.977 8 (7), 12 (7),
23 (15)

Age
(months)

0.036 10 (20),
12 (3),
21 (12)

11. LOS(D)
(0–7 days; 8–14 days; ≥ 15 days)

Weight (g) 0.807 7 (8), 12 (7),
23 (15)

Weight
(g)

0.001 10 (20),
12 (3),
21 (12)

12. Bleeding status
(WHO): no bleeding, grades I to IV

LOS(D) 0.052 9 (12), 15 (4),
8 (2), 7 (6), 1 (4)

LOS (D) 0.005 10 (9), 5 (2),
13 (5), 3 (8), 1 (8)
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weight (g) distribution (P = 0·036, 0·001) with the low-
est survival at 0–7-day period across the age (m) and 
weight (g) distribution (Tables  2, 3; Figure  2 (supple-
mentary) — (i, ii)).

Laboratory parameters and differences in mortality 
and survival
We observed a higher mortality with INR > 1·7 and 
aPTT > 75 s (PLT/PZ cohort), INR ≤ 1·7, and aPTT ≤ 75 s 
(PZ cohort) across LOS(D) (Tables  2, 3). We observed 
a higher survival (PLT/PZ cohort) with INR ≤ 1.7 and 
aPTT ≤ 75  s (with coexistent thrombocytopenia) but 
no significant differences in survival with platelets(T) 
(≤ 25,000, > 25,000/µl) across LOS(D) (P = 0.991) {OR 2.6 
(0.57–11.8)} (Tables 2, 3, Figure 3 (supplementary) i, ii, iii).

We observed higher OR mortality with lower derange-
ment of laboratory profile for PT(INR) and aPTT (PZ 
cohort) (Table 2). We however observed no significant dif-
ference in overall survival (PZ) INR (≤ 1·7, > 1·7) (P = 0·699) 
and aPTT (≤ 75  s, > 75  s) (P = 0·193) across LOS(D) (PZ 
cohort).

Bleeding status and mortality
In the PLT/PZ cohort, we noted significant differences 
in age (m), mean (SD) 3·98 (7·56), months (P = 0·039) 
with most transfusions (n = 21) having no clinical bleed-
ing, during the first month. We noted no significant dif-
ferences in weight (P = 0·320), PLT(T) (P = 0·346), INR 
(P = 0·090), aPTT (P = 0·347), and LOS(D) (P = 0·677). 
Mean (SD) and Hb (g/dl) (PLT/PZ) among patients 
within GOB were significantly different (P = 0·013) 
(Kruskal–Wallis test) (Table 1 (supplementary)).

In the PLT/PZ cohort, GOB 4 had higher OR for mor-
tality compared to “no bleeding”· (Table 2). We noticed, 

GOB 1–3, with relative lower OR of mortality compared 
to no bleeding (n = 21) (Table 2). We observed a signifi-
cant difference in survival (PLT/PZ cohort) within GOB 
across LOS(D) cohort (n = 71) (P = 0·052) (Table  3, Fig-
ure 4 (supplementary) i, ii).

In the PZ cohort, most FFP transfusions (PZ cohort) were 
among patients without any clinical bleeding (n = 19) mostly 
during the first month of birth mean (SD) 0·36 (0·52) months 
with significant differences in age (m) (P =  < 0·01), weight 
(P = 0·008), Hb (P < 0·01), PT (P = 0·004), and INR (P = 0·002) 
with no bleed and GOB (1 to 4). We observed nonsignificant 
difference of aPTT (P = 0·076) across GOB. We observed 
higher OR of mortality in GOB 3 and 4 compared to “no 
bleeding” (n = 19) (Table  2). We observed a significant dif-
ference in survival (PZ cohort) within GOB across LOS(D) 
(P = 0·005) (Table 3, Figure 4 (supplementary) ii).

Multivariable analysis on the causes of mortality
A “multivariable regression analyses” of PLT/PZ cohort, 
gender (*M:F), preterm/term*, age (m), weight (g), Apgar 
(5), LOS(D), LOS(F), and gestational age, evaluated for 
death during hospital stay, had r2 = 50·36% (P = 0·021) {R-sq. 
(adjusted) = 33·09%}. We observed LOS(F) (P = 0·010) and 
LOS(D) (P = 0·003) among significant predictors of mor-
tality during a hospital stay (Fig. 2i). GOB PLT/PZ cohort 
is a significant contributor towards death in hospital 
r2 = 15·42% (P = 0·030). LI (PLT/PZ) during hospital stay, 
Hb (g/dl), PT, INR, aPTT, and PLT (T) together amounted 
to a small proportion of factors attributed to death in hos-
pital (r2 = 10·44%; P = 0·470).

In the PZ cohort, gender (*M:F), preterm-term*, 
age (months), weight (g), LOS(D), LOS(F), Apgar (5), 
and gestational age, on multivariable regression analy-
sis, attributed to a nonsignificant cause of death during 

Fig. 2 i Demographic predictors of death during hospitalization (PLT/PZ). ii Demographic predictors of death during hospitalization (PZ)
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hospital stay (r2 = 33·75%, P = 0·095). LOS(D) (P = 0·026) 
is a significant contributor to hospital mortality (Fig. 2ii). 
We found GOB (PZ) (r2 = 19·70%; P = 0·012) a significant 
contributor towards hospital mortality. Investigations 
(PZ) of Hb (g/dl), PT (s), INR, and aPTT (s) contributed 
towards a small proportion of factors attributing to hos-
pital death (r2 = 8·79%; P = 0·254).

Discussions
It is estimated that up to 73% of NICU admissions of pre-
mature infants are with very low birth weight [12, 19].

Low birth weight (< 1500  g) and preterm gestation 
predispose newborns to complications such as IVH, 
especially during procedures such as diagnostic lumbar 
puncture and central line placement despite hemostasis 
comparable to adults but physiologically lower coagula-
tion factor levels with hyporeactive PLT [3, 8, 10].

Association for Advancement of Blood (AABB) rec-
ommends prophylactic PLT in adult patients at a PLT 
threshold of ≤10,000/μl  [18,20]. PlaNet-2 trial recom-
mendations include prophylactic PLT transfusions in 
preterm children to maintain PLT counts > 25,000/µl 
[18, 21]. In the present study (PLT/PZ) (n = 21), patients 
received prophylactic PLT transfusions, without clini-
cal bleeding {mean PLT count 42,905 (95% CI 22,301–
63,508)} and prophylactic PZ (n = 19) {mean (SD) INR 3·8 
(3·6); aPTT 66·7 s (43·1)}.

Demographic factors attributable to PLT transfusions 
(Borges et  al.) are low birth weight < 1000  g, OR 3·32 
(1·8–5·5, P < 0·01); gestational age < 28  weeks, OR 3·6 
(2·04–6·4, P < 0·01); and 5-min APGAR score < 7, OR 1·61 
(0·87–2·9, P = 0·124) [22]. Rath et  al. reported an asso-
ciation between immune hemolytic disease of newborns 
and low gestational age at birth as an independent pre-
dictor of thrombocytopenia at birth [23].

In the present study, age ≤ 1  m, weight ≤ 1500, gesta-
tional age ≤ 34 weeks, and preterm birth all corresponded 
towards a higher OR of mortality among patients, and no 
significant differences in overall survival were observed 
during LOS(D) (Tables  2 and 3). Preterm children (PLT/
PZ) had significant difference in LOS(D) {median (IQR) 
27.5 (24), 12.5 (20), P = 0.017}. The preterm (PLT/PZ) had 
no significant differences in INR and aPTT levels from 
term children (INR, P = 0.982; aPTT, P = 0.324) (Mann–
Whitney U-test). We found (PZ cohort) PT (s) {median 
(IQR) 19.6 s (80), 18.0 s (16) (P = 0.048)} and INR {1.7 (7), 
1.5 (1)} significantly different between preterm and term 
patients (P = 0.020).

Multiple determinants of clinical outcomes
Early childhood has complex transfusion requirements sec-
ondary to underlying disease conditions thrombocytopenia, 
deranged coagulation profile, and anemia.

Published “evidence-based guidelines” recommend 
different transfusion thresholds for stable non-bleeding 
infants and sick and/or bleeding infants [10, 12, 23].

The clinical stability of a patient is one way to moni-
tor the efficacy of evidence-based transfusion practices. 
Dogra et  al. observed an INR of 2·1 as a trigger of FFP 
transfusion for unstable patients and INR > 2·5 for clini-
cally stable neonates, a finding correlating with similar 
observations by Stanworth et  al. [13]. PLT-transfused 
(PLT/PZ) patients in the present study with GOB 1 to 3 
bleeding had OR comparable to prophylactic PLT trans-
fusions with no clinical bleeding. Table  2 review (Mur-
ray et al.) is suggestive that the underlying clinical illness 
co-existing with thrombocytopenia is an indicator of 
thrombocytopenia-based complications. In a study by 
Baer et  al., severely ill patients with sepsis, necrotising 
enterocolitis, and prior GOB 3 or 4 IVH are more likely to 
receive more PLT which correlates with decreasing Apgar 
scores and stepwise increase in days on mechanical venti-
lation with each additional PLT transfused [3, 11, 24].

In the present study PLT/PZ cohort (n = 72), all patients 
were transfused PLT with some patients (n = 39) who were 
transfused both PLT and PZ units. We did not observe 
higher survival (PLT/PZ) with PLT(T) (≤ 25,000, > 25,000/
µl*) (P = 0·109). We did however observe a significantly 
better survival with INR ≤ 1·7 and aPTT ≤ 75  s (P < 0·01, 
0·018) (with coexistent thrombocytopenia) (Tables 2 and 
3; Figure 2 (supplementary) (i, ii, iii)).

FFP as per the guidelines (HV New et  al.) is recom-
mended for newborns with significantly deranged age-
related reference ranges (> 1·5 times midpoint of normal 
reference range) [10, 18].

PZ subjects in the present study showed higher mor-
tality (PZ) with lower derangement of PT (≤ 50  s), INR 
(≤ 1.7), and aPTT (≤ 75  s). Table  2 grade-0 bleeding 
(n = 19) had a median PT of 19·70 s with grade-4 bleed-
ing 16·90  s. We observed (PZ, n = 79) highest number 
of transfusions (n = 19) were prophylactic with no clini-
cal bleeding. The mean (SD), age (m) 0·368 (0·524), and 
weight (g) 3008 (2989) are indicative of an established 
practice of administering prophylactic transfusions fol-
lowing a deranged laboratory profile to prevent compli-
cations during the infant age group. In the Present study 
(PZ) a higher OR mortality was observed with lower 
derangement of LI.

No questionnaire for quantification of infancy-specific 
symptoms bleeding (ISTH-BAT scale) was used for the 
present study [25].

This study with PLT/PZ (n = 72) is underpowered to 
ascertain the effect of individual bleeding grades and 
survival differences especially a comparison of prophy-
lactic transfusions with higher GOB. Early transfusions 
can be influenced by the clinical diagnosis which could 
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be a potential confounding factor and were not evaluated 
comprehensively for the present study.

In “adults,” prophylactic PLT transfusions (GOB 0 & 
1) are recommended for no bleed or mild bleeding and 
pre-procedural and therapeutic (GOB ≥ 2) to treat antici-
pated bleeding [26].

Nellis et  al. attributed full-day PICU admission OR 
1·021 (1·006–1·036) (P = 0·007) and major and minor 
bleeding OR 2·39 (1·463–3·906) (P = 0·001) as independ-
ent variable causing hospital mortality [27]. According to 
Bender et  al., the best predictor of LOS in the neonatal 
population was the VLBW neonates [28]. In underdevel-
oped countries (Sehiledengle et al.) apart from low gesta-
tion age and low birth weight and acquired causes such as 
hospital-acquired infections, sepsis are prominent causes 
for prolonged LOS(D) during hospital admissions [29].

This study was not powered towards a comprehensive 
evaluation of demographic parameters on the clinical out-
come but merely to provide an association of demography 
and laboratory parameters with the clinical outcome of 
death among pediatric patients under 2 years of age.

Conclusions
Patient demographic parameters such as age (m), 
weight (g), gestational age, preterm birth, Apgar (5), and 
LOS(D) showed an association towards the patient’s 
mortality during the hospital stay in PLT/PZ and PZ 
patients. PLT/PZ subjects’ early therapy ≤ 7  days and 
LOS(F) significantly improved survival. LOS(F) and 
LOS(D) were both independent predictors of mortality.

Demographic parameters (PZ) were not significantly 
associated to mortality. LOS(D) (PZ cohort) was an inde-
pendent predictor of mortality during the hospital stay.

Bleeding status is a significant independent predic-
tor of mortality in both PLT/PZ and PZ cohorts. In PZ 
cohort, the association of prophylactic transfusions to 
clinical outcome could not be ascertained.

Laboratory investigations (PLT/PZ and PZ) param-
eter were not significantly associated with hospital-
based mortality.
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