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group criteria
number of 

patients
severe hypophosphatemia; 
[P<1,5 mM AND lowest P<0,32 mM]

82

moderate hypophosphatemia; 
[0,32<P<1,5 mM AND lowest 0,32<P<0,7 
mM]

844

normal, control group; 
[0,7<P<1,5 mM]

2002

moderate hyperphosphatemia; 
[0,7<P<2,5 mM AND highest 1,5<P<2,5 
mM]

961

severe hyperphosphatemia; 
[0,7<P mM AND highest P>2,5 mM]

254

mixed hypo and hyperphosphatemia;
[lowest P<0,7 mM AND highest P>1,5 mM]

513

Patients and methods
5337 ICU patients 2008-2015 were screened, 
681 were excluded, resulting in 4656 patients 
with 19467 phosphate values; x=1,18 ±0,52 
min 0,04 and max 6,1 mM. The patients were 
divided in groups according to their 
phosphate values during the ICU stay. A COX 
regression analysis with study groups and 
additional covariates was created in order to 
calculate hazard ratios. All patients were 
followed until death or 180 days. Also, mor-
bidity and homeostatic parameters were 
compared between the groups.

Introduction
Phosphate (P) has key functions in multiple 
cellular processes, but is still a neglected ion. 
There are not enough data of phosphate 
alterations’ impact on mortality/morbidity in 
ICU patients. Especially CRRT patients are 
vulnerable to unstable phosphate profiles. 
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n 82 844 2002 961 254 513

study group 0,734 p=0,2192 0,912 p=0,322 1,168 p=0,0656 1,639 p<0,0001 0,812 p=0,0741

age +1 year 1,035 p<0.0001 1,035 p<0.0001 1,032 p<0.0001 1,032 p<0.0001 1,036 p<0.0001

female 0,966 p=0.7441 1,025 p=0.7814 1,020 p=0.7954 1,072 p=0.4384 0,904 p=0.2536

SOFA total 1,214 p<0.0001 1,201 p<0.0001 1,196 p<0.0001 1,196 p<0.0001 1,189 p<0.0001

SOFA renal 1,251 p<0.0001 1,179 p<0.0001 1,156 p<0.0001 1,138 p=0.0015 1,201 p<0.0001

circulatory 4,961 p=0.1118 2,915 p=0,1342 1,853 p=0.0712 2,126 p=0.017 1,841 p=0.1438

coagulation 0 p=0.9887 0 p=0,9878 1,689 p=0.6189 1,291 p=0.8071 0 p=0.9823

diabetes 0 p=0.9819 2,347 p=0.4877 0,889 p=0.8801 0,694 p=0.7269 0,884 p=0.881

endocrinology 1,121 p=0.9357 0,416 p=0,4747 1,131 p=0.8260 1,205 p=0.0813 0,301 p=0.2666

GI tract 5,328 p=0.0988 3,065 p=0.1201 2,084 p=0.0369 2,241 p=0,0161 1,738 p=0.1989

infectious 3,567 p=0.2099 2,855 p=0.1441 1,363 p=0.3767 1,539 p=0.1912 1,231 p=0.6282

intoxication 0,446 p=0.5692 0,581 p=0.5882 0,122 p=0.0469 0,169 p=0.0906 0,144 p=0.0737

trauma 3,075 p=0.2750 2,313 p=0.2518 1,125 p=0.7616 1,267 p=0.5336 1,091 p=0.8523

neoplasm 2,990 p=0.2823 2,250 p=0.2619 1,303 p=0.4665 1,321 p=0.4246 1,142 p=0.7624

neurological 3,227 p=0.2575 2,475 p=0.2191 1,257 p=0.5570 1,067 p=0.8705 1,143 p=0.7818

neurosurgical 7,575 p=0,046 5,928 p=0.013 3.03 p=0,0025 2,968 p=0,0022 3,355 p=0,0058

obstetric 0 p=0.9727 0 p=0.9678 0 p=0.9587 0 p=0.9662 0 p=0.9513

other 3,040 p=0.2782 2,252 p=0.2662 1,269 p=0.5105 1,300 p=0.4595 1,065 p=0.8879

pulmonary 6,538 p=0.0628 4.603 p=0.03 2,20 p=0,0218 2,52 p=0.0042 2,643 p=0,0215
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mechanical 

ventilation 

(h) x ±SD

109,6

±113,4p<0,0001

77,3

±107,7p<0,0001

25,8

±38,89

76,4

±101,2p<0,0001

86,4

±138,0p<0,0001

177,2

±168,8p<0,0001

CRRT

(h) x ±SD
0

51,1

±44,0p=0,8535

47,7

±34,9

73,1

±60,8p=0,2236

67,3

±71,9p=0,4270

136,8

±94,3p=0,006

ICU stay

(d) x ±SD

4,49

±5,4p<0,0001

3,69

±4,4p<0,0001

1,41

±1,65

3,38

±4,4p<0,0001

3,54

±5,5p<0,0001

8,79

±8,2p<0,0001

Results
Kaplan Meier curves were plotted; mean 
survival time were 177 days in moderate 
hypoP, 141 days in severe hypoP, compared to 
179 days in the control group, and 114 in 
moderate hyperP, 47 days in severe hyperP. 
The mixed hypo/hyperP group showed a 
mean survival time of 112 days.

Phosphate could lower ionized calcium (iCa) 
because of chelation. No relationship was 
seen between iCa and max P Pearson 
coefficient=-0,051 and min P Pearson 
coefficient=0,039; calculated on 4503 P/iCa
pairs.

Conclusions
Hazard ratios in the hypophosphatemic groups were not 
significantly increased. An isolated period of hypophos-
phatemia is more likely a marker of disease severity.
Hazard ratios in the hyperphosphatemic groups increased with 
more extreme hyperphosphatemia. Several covariates showed 
increased hazard ratios. Therefore the impact of hyperphos-
phatemia itself cannot be determined in this analysis.
An unstable phosphate profile with both hypo/hyperphos-
phatemia was connected to worse morbidity parameters in the 
cohort.


