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Abstract
Objectives To determine the prevalence of hypophosphatemia
in critically ill children and its association with clinical outcomes;
to determine risk factors and mechanism of hypophosphatemia.
Methods Levels of serum phosphate, phosphate intake, renal
phosphate handling indices and blood gases were measured
on days 1, 3, 7 and 10 of pediatric intensive care unit (PICU)
stay. Hypophosphatemia was defined as any serum phospho-
rus <3.8 mg/dl for children younger than 2 y and <3.5 mg/dl
for children 2 y or older. Renal phosphate loss was assessed
using the ratio of tubular maximum reabsorption of phosphate
(TmP) to glomerular filtration rate (GFR) [TmP/GFR].
Results Prevalence of hypophosphatemia was 71.6 % (95 %
CI: 64.6–78.6). On adjusted analysis, hypophosphatemia was
associated with prolonged PICU length of stay (PICU
LOS > 6 d) (adjusted OR: 3.0 [95 % CI: 1.4–6.7; p = 0.005])
but not associated with increased mortality. Renal phosphate
threshold was significantly lower on all the days in
hypophosphatemic group compared to that of non-
hypophosphatemic group. No statistically significant difference
in the amount of phosphate intake was seen in both the groups.
Conclusions Hypophosphatemia is highly prevalent in criti-
cally ill children and is associated with prolonged PICU LOS.
Increased phosphate loss in urine is one of the mechanism
responsible for hypophosphatemia in critically ill children.
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Introduction

Phosphate is a constituent of various intermediate compounds
involved in key physiological processes such as adenosine
triphosphate, 2,3-diphosphoglycerate and intracellular chemi-
cal messengers (e.g., cyclical adenosine monophosphate, cy-
clical guanosine monophosphate) [1, 2]. The consequences of
hypophosphatemia on various organ systems in critical care
setting is attributed to deficiency in intermediate compounds.
The possible mechanisms for hypophosphatemia in intensive
care setting are decreased absorption, increased renal excretion
or internal redistribution of inorganic phosphate due to alkalo-
sis [3]. There have been only a few studies in sick children to
assess the prevalence and outcomes of hypophosphatemia but
none have attempted to explore the possible mechanism re-
sponsible for it [4–6].

Therefore, the present study was conducted to determine
the prevalence of hypophosphatemia in sick children and its
association with various clinical outcomes. The authors have
also tried to explore the possible mechanisms responsible for
hypophosphatemia. This will help in increasing understanding
of phosphate homeostasis and guide in screening and treat-
ment of hypophosphatemia in Pediatric Intensive Care Unit
(PICU).

Material and Methods

This was a prospective, observational, cohort study of patients
consecutively admitted to the medical PICU at a tertiary care
hospital of India from August 2011 through January 2013.
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Children with expected abnormality involving phosphate ho-
meostasis like Chronic Kidney Disease (CKD), Acute Kidney
Injury (AKI) at the time of admission, refractory rickets sec-
ondary to renal tubular acidosis, underlying parathyroid dis-
order, acute leukemia, readmission, death within 24 h of PICU
stay and transfer out to wards within 24 h were exclusion
criteria. Ethical approval was obtained from the Institute ethics
committee and children were enrolled in the study after writ-
ten informed parental consent. Baseline demographic and di-
agnostic data were collected on admission to PICU. Pediatric
Index of Mortality score (PIM2) was used to assess the sever-
ity of illness [7]. Early morning serum phosphate, urea, creat-
inine, albumin, calcium, alkaline phosphatase and arterial/
venous pH were measured at the time of admission, and on
D3, D7 and D10 if child stayed in PICU. Serum Parathyroid
hormone (PTH) and vitamin D level were measured at the
baseline. Early morning timed urinary/ spot urinary sample
was sent for Urine Creatinine and Phosphate estimation on
different days to measure the ratio of tubular maximum reab-
sorption of phosphate (TmP) to glomerular filtration rate
(GFR) [TmP/GFR]. This index represents the blood concen-
tration of phosphate, above which kidney excretes most of the
phosphate and below which most of it is reabsorbed. Normal
TmP/GFR range for children is 2.8–4.4 mg/dl [8]. Walton and
Bijvoet normogram was used to calculate TmP/GFR with the
help of serum phosphate and Tubular reabsorption of phos-
phate (TRP). TRP = 100 – Fractional excretion of phosphate.
Fractional excretion of phosphate (FePO4) was calculated
using the equation: (Urine Phosphate × Serum Creatinine)/
(Plasma Phosphate × Urine Creatinine) × 100. Intake of med-
ications known to cause hypophosphatemia: furosemide, ste-
roids, insulin, epinephrine, dopamine, salbutamol, phenytoin,
phenobarbitol, valproate, mannitol and acetazolamide were
recorded during the study period [9]. Phosphate intakes
through enteral or parenteral nutrition were recorded. Further
standard follow up and blood investigations were not mea-
sured in children who were discharged to the ward within
10 d.

Child was said to be hypophosphatemic if any serum phos-
phate measurement was <3.8 mg/dl for children younger than
2 y and <3.5 mg/dl for children 2 y or older [4, 10]. Starvation
time prior to admission was defined as time in hours for which
child was not fed by mouth at the time of admission in PICU.
Acute Kidney Injury Network criteria was used for defining
AKI based on either serum creatinine criteria or urine output
criteria [11]. Inappropriately high renal phosphate excretion
was defined as TmP/GFR < 2.8 mg/dl [8]. Malnutrition was
defined as weight for age ‘z’ score < −2 for children up to 10 y
and BMI for age ‘z’ score < −2 for children above 10 y as per
World Health Organization (WHO) growth chart and WHO
reference [12]. Duration of PICU stay for >6 d was taken as
cutoff to define prolonged PICU stay and duration of ventila-
tory support for >7 consecutive days was taken as cutoff to

define prolonged ventilator support based on duration greater
than median duration from previous studies done in this unit
[13]. Standard definitions of sepsis, septic shock and Acute
Respiratory Distress Syndrome (ARDS) were used [14, 15].
Extubation failure was defined as reintubation within 24 h of
planned extubation. As per unit’s policy, a child would be
started on enteral feeding once he is hemodynamically stable
and in case of prolonged hemodynamic instability, parenteral
nutrition would be started which does not have phosphate
content in it. No interventions were done for the study purpose
alone. However, enteral phosphate supplementation was done
in children with serum phosphate <2.0 mg/dl as intravenous
phosphate was not available at the time of study.

The study determined the proportion of enrolled children in
PICU who developed hypophosphatemia during first 10 d of
PICU stay (prevalence). Association of hypophosphatemia on
mortality, PICU length of stay (LOS) and duration of mechan-
ical ventilation were studied. Amount of phosphate intake, pH
and TmP/GFR were determined both in hypophosphatemic
and non-hypophosphatemic group to study the potential
mechanism of hypophosphatemia.

Serum phosphate and urinary phosphate were measured by
colorimetric method based on the principle of ammonium
phosphomolybdate complex (Hitachi Modular P800, Cobas,
Roche) autoanalyzer. ABL 800 flex (Radiometer Copenhagen)
was used for pH measurement.

Data were analyzed at the end of study period using STATA
11 software (StataCorp, College Station, TX). Categorical da-
ta were compared using chi-square test and continuous vari-
ables were compared using Mann-Whitney U-test. After bi-
variate analysis of all factors for association with outcomes, a
multivariate logistic regression of all factors with p value of
<0.1 in the bi-variate analysis was performed. P value <0.05
was considered significant.

Results

Of the 349 children admitted to the PICU, 162 children were
included in the study (Fig. 1). The baseline characteristics of
the patients are shown in Table 1.

A total of 444 serum phosphate measurements were carried
out with median (range) of the number of phosphate measure-
ments 3 (1, 4) per patient. The total number of measurements
performed were 162, 133, 86 and 63 on D1, D3, D7 and D10,
respectively. The median (IQR) serum phosphate concentra-
tions on D1, D3, D7 and D10 were 3.7 (2.9, 4.4) mg/dl, 3.2
(2.5, 3.9) mg/dl, 3.6 (2.5, 4.1) mg/dl and 4.0 (3.0, 4.8) mg/dl,
respectively.

Hypophosphatemia occurred in 116 patients (71.60 %
[95 % CI: 64.6–78.6 %]) during the study period.
Prevalence of hypophosphatemia on D1, D3, D7 and D10
was 44.4 %, 63.9 %, 56.9 % and 42.8 % respectively. Most

1380 Indian J Pediatr (December 2016) 83(12):1379–1385



of the children developed hypophosphatemia on day 3. Of the
116 children with hypophosphatemia, 43 children had only
single hypophosphatemic value, 42 had 2 values, 18 had 3
values while 13 had all 4 values in the hypophosphatemic
range. Of the 90 children who did not have hypophosphatemia
on D1, 44 (48.9 %) developed hypophosphatemia
subsequently. Fifty-six (34.5 %) children had at least one of
the serum phosphate values <2.5 mg/dl whereas 17 (10.5 %)
children had at least one of the serum phosphate values
<1.5 mg/dl. Eight children received enteral phosphate supple-
mentation during first 10 d of PICU stay.

Association of hypophosphatemia with various outcomes
is shown in Table 2. Duration of PICU LOS was greater in
hypophosphatemic group [7 (4–17) vs. 4 (2–10); p = 0.001].
On multivariate analysis, hypophosphatemia was associated
with prolonged PICU stay (PICU LOS > 6 d) with adjusted
odds ratio of 3.0 [95 % CI: 1.4–6.7; p = 0.005]. Besides
hypophosphatemia, mechanical ventilation during first 24 h
of PICU stay was associated with prolonged PICU LOS (ad-
justed OR 5.8 [2.4–14.1]; p = 0.001) (Table 3). There was no
difference in mortality between the two groups.

Although duration of mechanical ventilation was greater in
hypophosphatemic group, no significant association was ob-
served between hypophosphatemia and prolonged ventilator
support (ventilator support >7 consecutive days) on adjusted
analysis (OR 1.8 [0.7–4.1]; p = 0.19). Extubation failure was
observed in 10 children. Out of these 10 children,
hypophosphatemia was observed in 9 children. The median
(IQR) phosphate values in 10 children who failed extubation
during the study period was 3.4 (2.2–3.6) mg/dl as compared
to 3.8 (3.3–4.3) in those who did not fail extubation (n = 31);

Children screened for study (all PICU admissions from 1/8/2011 to 31/1/2013) (n=349)

Children excluded (n=187) 

Refusal of consent: 18 
Neonates: 46 
AKI at admission: 30 
Transferred out within 24 hr: 16 
Death within 24 hr: 16 
Readmission: 26 
Chronic Kidney disease: 27 
>15 years of age: 2 
Acute leukemia: 4 
Refractory Rickets: 2 

Children enrolled (n=162)

Children followed up �ll Day 3 (n=133) 

Children followed up �ll Day 7 (n=86) 

Children followed up �ll Day 10 (n=63)

Fig. 1 Study flow

Table 1 Demographic and clinical characteristics of study population

Characteristics Value (n = 162)

Age (month), median (IQR) 36 (6–102)

Male gender, n(%) 106 (65.4)

Malnutrition, n(%) 105 (64.8)

Reason for admission, n(%)

Respiratory infection 37 (22.8)

Tropical infectious disease (dengue, malaria, etc) 25 (15.4)

Hepatobiliary disease 17 (10.5)

Congenital heart disease 14 (8.6)

Central nervous system disease 29 (7.9)

Genetic disorder 9 (5.6)

Gastrointestinal disease 7 (4.3)

Rheumatological disease 6 (3.7)

Endocrine disease 5 (3.1)

Hematological disease 3 (1.8)

Oncological emergency 3 (1.8)

Renal disease 2 (1.8)

Envenomation 3 (1.2)

Trauma 1 (0.6)

Myopathy 1 (0.6)

PIM2 score, mean (SD) 13.42 (19.03)

Presence of underlying chronic illness, n(%) 83 (51.2)

Admitted for infectious etiology, n(%) 117 (72.2)

Requirement of mechanical ventilation, n(%) 112 (69.1)

PTH, pg/ml, median(IQR) 33.7 (17.9–56.7)

25OH Vitamin D, ng/ml, median (IQR) 11.7 (7.1–16.0)

Mortality, n(%) 69 (42.6)

SD Standard deviation; IQR Interquartile range; PIM2 Pediatric index of
mortality-2; PTH Parathyroid hormone
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p = 0.04. No association was seen between hypophosphatemia
and any specific factors (Table 4).

There was no statistical difference in amount of phosphate
intake on most of the days except on D3 where amount of
phosphate intake was less in hypophosphatemic group com-
pared to that of non-hypophosphatemic group and was statis-
tically significant (14.4 vs. 24.4 mg/kg, p = 0.04). No signif-
icant correlation was seen between amount of phosphate in-
take and total calorie intake (Table 5).

Median TmP/GFR on al l days were lower in
hypophosphatemic group compared to non-hypophosphatemic
group (Table 5).

There was no difference in parathyroid hormone (PTH)
levels between the two groups (Table 5).

Trend towards h igher pH va lue was seen in
hypophosphatemic group compared to non-hypophosphatemic
group, although it was not statistically significant (Table 5).

Discussion

In this prospective study, hypophosphatemia was common in
critically ill children (prevalence 71.6 %) in the first 10 d of
admission and more common in initial 3 d. It was independent-
ly associated with prolonged PICU LOS but was not associated
with increased mortality or increased duration of mechanical

vent i la t ion. No speci f ic factors associated with
hypophosphatemia could be identified. Increased renal excre-
t ion of phosphate was the major mechanism of
hypophosphatemia, caused by factors yet unknown. Inability
to provide adequate amount of phosphate during the phase of
increased excretion through urine may be one of the mecha-
nisms responsible for hypophosphatemia in critical care setting.

The prevalence of hypophosphatemia in this studywas slight-
ly higher than previous reports in critically ill children which
showed the prevalence of 60 % [4, 5]. This observation may
be due to increased frequency of serum phosphate measurement
in the index study. However, from all the reports, it is clear that
there is higher prevalence of hypophosphatemia in PICU.

This study shows an independent association of
hypophosphatemia and prolonged PICU LOS. Similar obser-
vation has been reported by Kilic et al. [5]. Many children are
admitted in intensive care unit for respiratory support. It has
been shown that hypophosphatemia may impair diaphragmatic
contractility during acute respiratory failure and may be one of
the causes for difficult weaning [16, 17]. There was increased
duration of mechanical ventilation in hypophosphatemic group
but the authors could not find independent association between
hypophosphatemia and prolonged mechanical ventilation as
there may be various other causes for prolonged requirement
of mechanical ventilation. It is interesting to note that, 10 chil-
dren had to be reintubated within 24 h of planned extubation

Table 2 Association of hypophosphatemia with clinical outcomes

Outcome All patients
n = 162

Children with hypophosphatemia
n = 116

Children without hypophosphatemia
n = 46

P value

Mortality 69 (42.6 %) 51 (43.9 %) 18 (39.1 %) 0.575

Median LOS [days (IQR)] 6 (3–15) 7 (4–17) 4 (2–10) 0.001

Patients requiring ventilatory support
n = 112

Hypophosphatemia
n = 83

No hypophosphatemia
n = 29

Duration of ventilatory
support [median (IQR)]

8 (3–15) 9 (4–17) 5 (2–11) 0.048

IQR Interquartile range; LOS Length of stay

Table 3 Unadjusted and adjusted analysis of factors associated with prolonged PICU LOS (PICU LOS > 6 d)

Factor Unadjusted Odds ratio [95 % CI] P value Adjusted Odds ratio [95 % CI] P value

Mechanical ventilation 6.7 [3.0–14.8] 0.001 5.8 [2.4–14.1] 0.001

ARDS 2.6 [1.2–5.5] 0.01 – –

Sepsis 2.4 [1.2–4.7] 0.009 – –

Hypophosphatemia 3.0 [1.4–6.2] 0.003 3.0 [1.4–6.7] 0.005

Malnutrition 1.4 [0.7–2.7] 0.33 –

PIM2 score 0.99 [0.08–1.01] 0.94 –

Presence of underlying chronic illness 0.83 [0.44–1.54] 0.56 –

AKI during ICU stay 0.72 [0.48–1.06] 0.11 –

ARDS Acute respiratory distress syndrome; PIM2 Pediatric index of mortality-2; AKI Acute kidney injury; ICU Intensive care unit
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and out of them 9 children were hypophosphatemic. Therefore,
besides looking for other causes for extubation failure, one
should also consider hypophosphatemia as one of the contrib-
uting factors if serum phosphate is low.

One of the risk factors for hypophosphatemia is malnutrition
[18, 19]; the authors however, could not find association be-
tween hypophosphatemia and malnutrition in the present study.
The possible reason could be higher frequency of malnourished
children in the study population due to higher number of ad-
mission of patients with underlying chronic illness, which
might have diluted the study population to reach the statistical
significance. Sepsis is considered as an another important risk
factor for hypophosphatemia [20–22]. Although, greater pro-
por t ion of sep t i c pa t i en t s in index s tudy were
hypophosphatemic but this observation did not reach statistical
significance. Trends towards hypophosphatemia was seen in
patients in whom acyclovir and valproate were used. It has been
observed that acyclovir causes downregulation of NPT2a

transporter and valproate causes Fanconi syndrome like pic-
ture, both leading to inadequate tubular reabsorption of phos-
phate [23, 24].

The novelty of the study is that it looked for the possible
c a u s e s o f h ypopho s pha t em i a . Mechan i sm o f
hypophosphatemia in critically ill children has not been
studied in depth. Literature available from studies done in
adults suggests that hypophosphatemia is primarily due to
decreased intake, intracellular shift and increased excretion
[1, 3]. The amount of phosphate to be supplemented in
critical care setting is largely unknown, especially in chil-
dren. In the present study, authors found trend towards de-
creased phosphate intake in critically ill children who devel-
oped hypophosphatemia although it was not statistically signif-
icant. One could think that, decreased amount of calorie intake
might be responsible for decreased intake of serum phosphate,
however, authors did not find any correlation between calorie
intake and total phosphate intake in the present cohort. The

Table 4 Factors associated with
hypophosphatemia Variable Hypophosphatemia

N = 116
No hypophosphatemia
N = 46

P value

Age months, median (IQR) 24.5 (6, 99) 48 (7, 120) 0.46

Gender

Male 73 33 0.28

Female 43 13

Acute respiratory disease 42 (36.2 %) 20 (43.4 %) 0.39

Sepsis 77 (66.3 %) 26 (56.5 %) 0.24

Septic shock 46 (39.6 %) 15 (32.6 %) 0.40

Acute encephalopathy 13 (11.2 %) 4 (8.7 %) 0.6

Liver failure 17 (14.6 %) 5 (10.8 %) 0.52

AKI during stay 22 (18.9 %) 10 (21.7 %) 0.68

Underlying chronic illness 60 (51.7 %) 23 (50 %) 0.8

Mechanical ventilation at admission 83 (71.5 %) 29 (63.0 %) 0.29

Weight for age ‘z’ score −2.69 (−3.83 to −1.55) −2.93 (−4.08 to −1.41) 0.8

Height for age ‘z’ score −1.23 (−2.65 to −0.26) −1.22 (−2.84 to −0.19) 0.8

Body Mass Index (mean ± SD) 13.2 ± 2.7 12.9 ± 3.4 0.9

Malnutrition 77 (66.3 %) 28 (60.8 %) 0.5

Starvation time prior to admission, hour
(mean ± SD)

71.9 ± 92.2 52.7 ± 45.5 0.6

PIM2 score at admission (mean ± SD) 11.7 ± 15.1 17.7 ± 26.2 0.8

Insulin use 17 (14.6 %) 11 (23.9 %) 0.16

Dopamine use 67 (57.7 %) 23 (50 %) 0.37

Steroid use 41 (35.3 %) 12 (26.0 %) 0.25

Acyclovir use 16 (13.7 %) 2 (4.3 %) 0.08

Furosemide use 30 (25.8 %) 8 (17.4 %) 0.25

Valproate use 11 (9.4 %) 1 (2.1 %) 0.1

Delay in initiating enteral feeds, days
(mean ± SD)

3.7 ± 2.0 3.2 ± 1.6 0.9

Serum PTH at admission, pg/ml 31.4 (17.8, 54.9) 43.5 (18.2, 60.6) 0.2

25 OH Vitamin D at admission, ng/ml 11.7 (7.2, 15.1) 12.0 (7.1, 17.0) 0.65

IQR Interquartile range; SD Standard deviation; AKI Acute kidney injury; PIM2 Pediatric index of mortality-2
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possible cause for this observation may be unavailability of
parenteral phosphate solution and maybe increased amount of
phosphate required to maintain normality. Also no association
was found between delay in initiating enteral nutrition and
hypophosphatemia. Study by Kilic et al., found association be-
tween hypophosphatemia and low phosphate intake through
enteral nutrition [5]. The authors, however, believe that low
phosphate intake may be one of the mechanism responsible
for hypophosphatemia but not the sole cause. It was interesting
to note that the patient who developed hypophosphatemia con-
tinued to excrete large amount of phosphate in urine not related
to PTH level. This observation is similar to the study done in
adults by Bech et al. and Srinivasagam et al., where they found
that hypophosphatemia in the ICU is commonly associated with
renal phosphate loss and not related to phosphaturic hormones
like PTH, FGF-23 or calcitonin [25, 26]. To the best of authors’
knowledge, this is the first study to look at renal tubular excre-
tion of phosphate in critically ill children. All these reports sug-
gest that increased loss of phosphate through urine is the major
cause of hypophosphatemia in critical illness. And there exists a
missing factor which might be responsible for phosphaturic ac-
tion in critical illness. It has been shown that rise in intracellular
pH stimulates phosphofructokinase activity, which in turn, stim-
ulates glycolysis and increases the formation of phosphorylated

carbohydrate which leads to extracellular hypophosphatemia
[27, 28]. In this study, trend towards increased pH was seen in
hypophosphatemic group but it failed to reach the statistical
significance.

The strength of the study is that it was a prospective study
and size of the cohort was larger than the previous studies.
Serum phosphate measurements were done at multiple time-
points to get an exact idea of serum phosphate level. In addi-
tion, renal handling of phosphate during critical illness was
measured. The concept of the study might give some research
ideas to the intensivist practicing in the resource limited set-
ting, where total parenteral nutrition with phosphate is not
available.

The limitations of index study are heterogeneity of the
study subjects, which included wide age range and thus, dif-
ferent parameters of normality of serum phosphate had to be
taken. It might have been better if association between
hypophosphatemia and prolonged ICU stay could be analyzed
on the patients who had serum phosphate measured on all 4 d,
but in this way, authors would have ended up in selecting
patients who had longer ICU stay. Although the authors could
explore the mechanisms related to hypophosphatemia, they
could not quantify the relative contribution of each of the
mechanisms. The authors did not measure glycemic and

Table 5 Mechanisms related to
hypophosphatemia Variables Hypophosphatemia No hypophosphatemia P value

Total Phosphate (mg/kg) intake by enteral route (mean ± SD)a

Total Calorie (Cal/kg) intake (mean ± SD)a

D1 Phosphate intake 0.8 ± 6.1 0.5 ± 2.9 0.86

D1 Calorie intake 3.1 ± 2.1 3.2 ± 2.4 0.50

D3 Phosphate intake 14.4 ± 12.4 24.4 ± 16.8 0.04

D3 Calorie intake 8.1 ± 6.9 9.1 ± 8.5 0.6

D7 Phosphate intake 25.9 ± 21.1 33.7 ± 22.5 0.26

D7 Calorie intake 18.4 ± 12.7 24.3 ± 16.5 0.14

D10 Phosphate intake 31.2 ± 22.1 48.1 ± 28.5 0.39

D10 Calorie intake 29.4 ± 16.5 35.3 ± 21.0 0.50

Serum pH, mean ± SD

D1 7.33 ± 0.01 7.31 ± 0.01 0.16

D3 7.37 ± 0.01 7.35 ± 0.01 0.28

D7 7.38 ± 0.01 7.36 ± 0.01 0.32

D10 7.38 ± 0.01 7.37 ± 0.01 0.45

TmP/GFR (mg/dl), median (IQR)

D1 2.3 (1.8, 3.4) (n = 89) 4.3 (3.4, 5.5) (n = 30) <0.001

D3 2.2 (1.5, 2.8) (n = 78) 4.1 (3.2, 4.9) (n = 20) <0.001

D7 2.0 (1.2, 2.9) (n = 49) 4.2 (2.8, 5.5) (n = 11) <0.001

D10 1.7 (1.2, 3.2) (n = 35) 4.4 (3.4, 5.2) (n = 9) <0.001

PTH, pg/ml, median(IQR)

D1 Serum PTH 31.4 (17.8, 54.9) 43.5 (18.2, 60.6) 0.20

IQR Interquartile range; SD Standard deviation; TmP/GFR The ratio of tubular maximum reabsorption of phos-
phate (TmP) to glomerular filtration rate (GFR); PTH Parathyroid hormone
aNo significant correlation between amount of phosphate intake and total calorie intake on different days
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volume status; these play an important role in phosphate re-
absorption. They were also not able to measure other
phosphaturic hormones responsible for increased phosphate
excretion.

Conclusions

Hypophosphatemia is common in critically ill children and is
associated with prolonged PICU stay. One of the important
mechanisms responsible for hypophosphatemia is decreased
tubular reabsorption and thus, increased excretion of phos-
phate. Further studies need to be done for better understanding
as to why there is increased renal phosphate loss in critically ill
children.

Also, in future, intervention studies are required to under-
stand the impact of normalization of phosphate in terms of
morbidity.
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