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Abstract  Objective: To investigate the changes of serum phosphorus level in elderly patients with community
acquired pneumonia in the early stage and its influence on the patients’ condition and prognosis. Methods: 62 elder-
ly patients diagnosed with community acquired pneumonia from February 1, 2020 to October 31, 2021 were retro-
spectively analyzed. According to the severity of disease during hospitalization, the patients were divided into the
general group and the severe group. The demographic data, clinical data and incidence of hypophosphatemia at ad-
mission of the two groups were statistically analyzed. Logistic regression analysis was used to analyze the risk fac-
tors for severe status. Spearman’s analysis was conducted for the correlation analysis with severe status. We also
compared the severity of illness, ICU hospitalization rate, mechanical ventilation utilization rate, and motality
during hospitalization between the hypophosphatemia group and the non-hypophosphatemia group. Results: CRP
level in severe group was higher than that in the control group (P<C0.05), and the levels of oxygenation index,
serum potassium and serum phosphorus were lower than those in the general group (P<C0. 05). Univariate logis-
tic regression analysis showed that CRP, serum potassium, serum phosphorus and oxygenation index were the
risk factors for severe disease. Further multivariate logistic regression analysis showed that the occurrence of hy-
pophosphatemia was a risk factor for severe disease (OR : 7.195, 95%CI;: 1.097 —47.208). The incidence of se-
vere status, mechanical ventilation utilization rate, ICU hospitalization rate and mortality in the hypophosphatemia
group were higher than those in the non-hypophosphatemia group (P <C0. 05). Conclusion: Hypophosphatemia is
common in elderly patients with community acquired pneumonia. It is associated with the severity and poor prog-
nosis of elderly patients with community acquired pneumonia.
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R AIRE T B R 4A (No:BK20211136); B R B A A5 A4 (No:82172182)
‘ZF%HM: ER(HRRFERELEHER) £V EFH(HF.210002)
BAEYE A& Z 0 d . E-mail:shn_nie@sina. com

o

SIS T F B4 X IR I3 B /A 1 08 28 A e DR A i 58 A8 0 19 L B B S AR S [ e R 2 A A
2023,24(1):24-28. DOI:10. 13201/j. issn. 1009-5918. 2023. 01. 005.




513

T A ML B KT A A DCIRAT P I 8 B 5 B TR B M BT 5 + 25

o N 2 Al O B A R K B
M RS2 I R A9 4R 5L X T ICU Sk ik, % 4F B IE
AR ORI 2, HRE AR R T B AR R A SR T B
WP T RERESEUR TR, E 4
22 P 1 Ak o L T MR R — B L RS
RN ZHEDREAL. HE2EKEE G, R
9] B2 A R W 48 S T N AN R S 1Y
FIE R X T4 S RIGTT LA S8 5 16 08 &
B, IR &L AL X ARG Ml R B W AR
i Jo S PN A B 25 T I 97 i UK T B R 2 S v
i R 200, IMLTE 2 5 R N g & L 5z DL K R AE AR
PR RR A DL M ST 9 IE 5K i T B K 7 ]
A Sk 18 2 B 25 1 il % o 45 T T 2R 450 % s 0k A 1 T
DR 22— 2 LA 2 AR FORE il R BB TR i
ST AR W IE . AHFSY £ LR T A X R
PP il 5 £85I 3R B K - 1 AR Ab B T BB
I I S TS B 2, B E AR .
1 BHEFHE
1.1 RS

[ o 156 B 2020 4E 2 1 H—2021 4 10 H
31 H WA TR B 8 4E W 37 = H A2 W7 o 355 4 X 315
PRI 98 19 22 A J 8, JT BE B [R) 1 g g B icia i E B
i DX AR AT P il 28 10 2 4F B8 3 AR X B 2 B 1 1
A 2016 AF R E SR DX 3R AT P il 9% 38 mE HP R Bl R
W bR IS AT 5T 38 I R B A B2 51 St
1.2 A5 HEBR bR

PAFRUE : OFIE =60 JE & 5 O AAE B i 7] =
48 h HEBR bR A - O HE BR AT B8 52 ) 1 3 85 K 7 19 Bk
FE P95 191) G0 1 B A O L HE IR 55 R ) RE D AR B T
b R BRI L I R A O K 0 R
PR R 25 T BRPUR R iy B A © 2R

AN TR E KRR E,
1.3 ik

PCSEATA 98 A BB B9 N T ST T2 VR LI PR
PR AL AR PR R g A L AR AR AR
A 6 S ) 3 3 77 TR EE oAy N 3 6 4 A EE R A1
it 2 4 ER A A BE i RG 6: 45 SR A0 355 afi H R L i <
BrEAL AR 6 TR bR LR RE I AE 1 K0 R
IF Lo 5 T i e 2H R0 A AR B ol A 20 1) o A 7 AR
JE VEGE WP E (intensive care unit, [CU) {E BE % |
ML I A 28 A 7900 17 0 R 90 1 I 30 1) 285 )
FIE BE U WA TS AE A7 . AWE A 5 R BT 15
1) () 1M W 1E B S %5 0. 96~1. 62 mmol/L,
L7 s 7K <0, 96 SR A Wl LA
1.4 Sit2Fhik

K H SPSS 26. 0 Gt i 2 8 1F X 888 i AT 45
SHT R ERLR I X £S Fox, AR RR
e B s R R 200 iF 8RB R o K
95 FRE R A M fE I P R A R BRI R M2 &

B —JC logistic [Pl V3 43 #7, % | Spearman X} 4% 4§
br5 & Az FRE S AT A S e B, DL P <<0. 05 k2
CENIES- O
2 #£R
2.1 2 HBFHFELTOR L

AT BAILP AT 62 flZFHE, H b
WAL 44 ], FAE L 18 1, 3 AU 21 N AE A 2
ZH AR E I A L ) LA S R R A I O L R
A B B LT | 28 VR 2 St i ) 0 B L LS SR AR
FRELE 227 G245 L (P >>0.05) , {H & #AE 4
B C [ & 1 (C-reactive protein, CRP) & T3
AU, AR R B I B T B KIS T
ANBRE . ZRASI¥E X (P<<0.05), HAEH
RCH I AE B & AR R B B T A 4 (72,22 %
vs. 18.18% ., P<C0.05), L& 1,
2.2 logistic [ H 5 #7

3 B R logistic 18] U9 43 8 #9) i /n CRP. Ifil.
TR A LI Wl DA S AR RO AT R A Y AU [ R
(P<C0.05), W3 2; 3 — 43l LA CRP. IfiL 35 87
MyE N HAS &, 2 N % logistic 8] 194 1 45 5 W
AR I AE A2 & AE FERE (19 4 57 XURS: R % (OR =
7.195.95%CI :1.097~47.208), JLE 1,
2.3 AHRMEST

3t Spearman s 43 B K B LAE &5 8 B0
PG T R BB A DA L 45 R A IR B ol e & R S
AEHEBKERAME = —0.392,P=0.002),
B I AE & A 5 ™ E R E 2 IEAMHEX =
0.518,P<C0.05), A & 8 4 5 ¥ i ™ & i 12 17
M (r=—0.702, P <<0.05), 2 F ¥ H 5 il ¥
=
2.4 Il PRI B WS 1 B0 L A

R 0L T 0l 7K P RR R 4 DRy AR B I R 2 A R
ARG B IR 2, 30 4 P A 2 4H MR AR B s O, R B
RCB M AE 20 7 SR AR A A 0 2 T AR e 4, 2=
S G L (P<C0. 05) ; [F) B B 1l 5 25 (4 HL
A A R R I BCL K 1CU 4 e 49 5 4 v I
RCB I AE 4 (P <<0. 05) 5 #F — 25 e A A B 31 ] 35 2K
B IR, I I AE 41 1) 96 S 2K B S v 1 AR AR i
H,ERAFIT¥EX(P=0.025), k3,
3 it

KEBEMCZELEAZEI S, T EEAN
TERAT (0 R 251 TRT I P R 8 JR e LA o 1) R0 o
b SRS N A RN ES B S N W R U BB 8 B iR el e S|
EiFfMFEER AT R T EH R, BBl A K
PR ST i % 1 A DX AT il 4% R A BEIR YT
A ICU VY7 VAR BE T KA R H RN T &4 4t
X ARAG P il 98 A s 1) fa s R B R AT R 58 4
M .



. 26 - Il IR 2018 2=k W5 24 %
F1 2HBERLTABLEER FC%) . X+S
\ e
AR il B2 (n =44) i;iﬁj;m t/x? P
WS/ % 67.7346.892 71.6748.731 2.105 0. 064
B 16(36.4) 10(55. 6) 1. 932 0. 165
REHE 5/ (kg/m®) 22,3444, 47 22,4942, 69 —0.130 0. 897
WE 1 JL il 95 905
& IR 18(40. 9) 8(44.4) 0. 066 0.798
Wl PR 11(25.0) 2(11. 1) 0.767 0. 381
RNy 7(15.9) 4(22.2) 0.050 0.822
1 BH ZE M il 95 409. 1) 3(16.7) 0.171 0.679
o 36 48 B
WEAIAE T/ (X10° -« L1 1.364+0.53 1.104£0. 54 1.733 0.088
BN AR/(U- L7 31. 1629, 42 41, 44+36. 86 —1.159 0.251
WLEF/ (pmol « L) 58.41+14. 41 62.564+31.57 —0.535 0.599
fili A 84K/ (pg » mL™") 265. 884450, 49 465. 834729, 57 —1.00 0.325
CRP/(mg+ L1 7.28210. 89 47.89447. 34 —3.456 0. 030
HAM% 6/(pg s mL™Y) 18.66+23. 85 27.33424.80 —1.084 0.286
AATEE/ mmHg 409.15479. 69 195. 25496. 98 9.00 <<0. 001
L7581/ (mmol « L™1) 4.3640. 41 4.0740.56 2.348 0.022
L% 4%/ (mmol « L) 140.68+2.15 142.6846.95 —1.198 0.246
M7 4/ (mmol » L™1) 102.1343.95 101.614+6.59 0.312 0.758
1745/ (mmol « L™ 2.21£0.11 2.1540.15 1.843 0.070
M7 B/ (mmol « L) 1.09240.18 0.9440. 24 2. 665 0.010
R 1 AE 8(18.18) 13(72.22) 16. 655 <0.010

7#:1 mmHg=0. 133 kPa,

F 2 BERE logistic B35 #7 £33 2HBERRERLER %)
FI A2 & p OR 95%CI . R MR AL (R WEMLAE 2L
R (=141 - e P
A 0.106  1.059  0.988~1.134 n=4b  (==2D
. EREBIECK M 5(12.2) 13(61.9) 16.655 <C0.010
CRP 0.012 1. 069 1.015~1.126 ]
MLBGES M 5(12.2) 12(57.1) 14.098 <C0.010
=S ~
1 3 1 0.031  0.229  0.060~0.871 1CU 15 B 6(14.6)  13(61.9) 14.600 <<0.010
i 375 W <{0.010  11.700 3.238~42.283 A e 1 1] B T
1(2.40) 5(23.8)  5.017  0.025
AR <0.010  0.977 0.967~0. 987 i
H:OR AL 595 % CT,95 % BAZIX 1],
A ENAREEAHAN TR, S5 TIRN
OR(95%CI) P e R NIRRT L S o B I N AL (H X T
crel 1.045(0.995~1.097) 0,080 T AR R EE At e 7 L IV W 0 KO R R S
B2, BRI 5% iR 38 F5 b R AR B i A AE AT
i F 0.546(0.077~3.893) 0.546 \ . ~ B 2
BHeERE R A P RW R &L 29%., ST 5
il | | 7195(1.097~47208) 0040 FAOCHE R 1K 20 %0 ~ 3004, S A& AE B 10075
P AR TR 2 R R B, 0036 15 08 55 28 5 1E R IR

01 10 20 30 40
OR

50

1 £ EZE logistic @34 47

PR ol P PR A P IR 5 3R vy ML AR 35 B2 Joi e
LB M) MR REAE 5 H T o B SR 58
N0 1L 95 A K S A o T B A R L e DR A 4 il R



513

T A ML B KT A A DCIRAT P I 8 B 5 B TR B M BT 5 « 27 -

B A A7 S HAA — R B AN (A, A e 5T 2R A
£ COVID-19 835 b, IRws i AF 2 & 2 2k B i
B4 2 ST e 6 PR 0T (EL R I Y i K O 7R 2 AR A IX
ARAT P Ml 96 A HE b A4 AR I 7 1t /0 WL AR
ARSI EE R B ILN AT 62 ] % 4 X 345
PERT 98 & 47 BB, LT B OK O T BB R AR
33.87 %, Forf EE AE 2 FR K I VE BE UK O T R R A
72.22 % » PR IV W K TR BRI LA S AF EE AE il
REFHRARE . #F— 0 s K8 i iE 5
LXK EM R B E R E T EREA — &
A B 7 H AT BB & R R EERE (9 ik ST fE 1 T
R, EATEBCT B Ml 22 8B I 0 5 A d B2
I PR 2 B, 5 FB 2 WP WOIR 25 DA B 7™ B A B %% DT A
I AR SO 6 M A3 B R I 5 S OK O 5 RS R
BRI G A — @ WK & X, 5 H it e it
FEHRGE —2 . H I R BG4 07 & 8055 3E 1 8% 1
SiE ALAH LU o A Bl I RE 2H 109 S A0 4 DX 3R A P il 28 R 3
FLA 5 I ML BGE Al 2 DL & TICU A Be 3, 3K
T B = T AR AR B I E 2H . B il RE T DL S 3
05 400 B 1) 6 b 1 L 7 W B T RN R TR O Az R
— RHI IR LB R R E AL 2 5 T 44
PRAEI 5 B B 0T 2K B = 23 0 EE Il AL 2R I K
S, 5 R Al K b A 4ECA D RE R RN, [ R T
FZ 5 pe R = w00 A B, i v 8 K 7
4T e T A0 ) ek 2D = Wl I R 1 A L 5 e R T
JULIRE 55 , o 22 1 T I W 30 0 %) IR A B AL Ak 3 < )
R A W 5 R B B O 2 % 4F COPD
S PG SO MO A ST fa B R R S8
LAERE X ARAG P Bl R 2R TS B K R N R £
PR 28 114, i 26 0 HL St 1 il 4R 8 25 il A il b 218 1 4
B, Hod E i R AE TS B K A
TR A H DL A I R R B, 5 BB B R KU 1
TR gl A A B 2 0D s H R T AR A X
ARAFVE RN R BE T At 2k B B, T B 4y
A 22 R0 F RO /L SR B AR B 1l iE R Y R
FEJF PR 5| i i B T R Y b ML R ) 40 40
WANYE B i E " HERE S5 T BEM R
S R AL R e 4 B, IR 0 S AR AR X
FRAFE il 9 B 3 AWl ILRE 19 & A A B IR L 45 T O
22 VR R PR = AL o I3 i /K7 1) T B T BB R R
o 17 25 E A LI R, A R A B I R B A R T
RN T DL AL TR AR I E & A 1 e PR R el
AR INUAE Y G AR 02 , AT RE AT BT e 35 AR 3 Y Tl
Ji 91 G A8 R VR 7 2 FE RS FR 2 1 B 48 A AT
B 2l D H e A R A O A b B R
B R N S B NN T e e - TS = R R = 1 R U]
5| S A 9 B KT 19 B LA OB B T aE o
T 38 XY 14 35 3% S5 0T 30 Bl TG 7 At 55 2 0 (%
MLAER 20, X T B AR X AR i 48 8 B 106 I Al 1.

it — M T 2 PR ] A R BR TOLL b T SRS

Jit o 2 7 I ARURR T T4 2 feft ) bk 2 10 R ol R Eh 45

2, BRI AR T — Lk, AR FLERAEZ

Aab Ay ek DR 8 A5 1970 5 A5 /0> Sy [T JB A ) U € M A

G50 T H b ER A AR I R I RE e R A i —

A 5 3 SIS R I I AR & A= 1 o 3 A AL R A

IR it AT 5 R P %) R ARSI R B 5 I
g5 F IR A SO GE G5 AR S T 7R A AL X R

(GRS [y e A TN (TR 0 N Y B A T g 73

i ) & A 5 AR B T R RN R B B

— A G L AR AT Y ST A B PR R (B AT

BER FUAEE Y Wik PR 6 i — 2 99

FEEHR FTAEEYEVIRETER 5 b2,

5% 3k

(1] 25,56 2407, FH 55, %5, BT KBS X 2 48 il % B 3
TG B TN« i b nt T 6 B S B = B R o BH 2
W DB A R (1], A 5 e 2 B s %%, 2021, 33
(3):338-343.

[2] Cilléniz C,Dominedo C, Pericas JM, et al. Communi-
ty-acquired pneumonia in critically ill very old pa-
tients:a growing problem[]J]. Eur Respir Rev, 2020,
29(155):190126.

[3] Chang AR, Anderson C. Dietary Phosphorus intake
and the kidney[ J]. Annu Rev Nutr,2017,37:321-346.

[4] Shah S,Lodha R. Respiratory muscle weakness,a ma-
jor contributor to pediatric extubation failure: does
low serum Phosphorus contribute to muscle weak-
ness? [ J]. Crit Care Med, 2017, 45 (12): ¢1303-
el304.

[5] TFiaccadori E, Coffrini E, Fracchia C,et al. Hypophos-
phatemia and Phosphorus depletion in respiratory and
peripheral muscles of patients with respiratory failure
due to COPD[J]. Chest,1994,105(5):1392-1398.

[6] [ BE W4 218 BRI 43 2, oh [ 20 Pk R e T B
2015 4F v [El 2018 4 X R A5 M il 46 11 IR S e e ma LT .
LSS R R ,2015,24(12) : 1324-1344.

[7] Chen YY,Klein SL,Garibaldi BT et al. Aging in CO-
VID-19:vulnerability, immunity and intervention[]].
Ageing Res Rev,2021,65:101205.

[8] Al Harbi SA, Al-Dorzi HM, Al Meshari AM, et al.
Association between phosphate disturbances and mor-
tality among critically ill patients with sepsis or septic
shock[J]. BMC Pharmacol Toxicol,2021,2230.

[9] Naffaa ME, Mustafa M, Azzam M, et al. Serum inor-
ganic phosphorus levels predict 30-day mortality in
patients with community acquired pneumonia [ J ].
BMC Infect Dis,2015,15:332.

[10] Chen ZJ,Gao CN, Yu HJ,et al. Hypophosphatemia is
an independent risk factor for AKI among hospitalized
patients with COVID-19 infection[]]. Ren Fail, 2021,
43(1):1329-1337.

[11] Grasselli GsGreco M, Zanella A, et al. Risk factors as-
sociated with mortality among patients with COVID-



. 28 o Il K 24

A #24E

19 in intensive care units in Lombardy., Italy[J]. JA-
MA Intern Med,2020,180(10) :1345-1355.

[12] Craddock PR, Yawata Y, VanSanten L,et al. Acquired
phagocyte dysfunction. A complication of the hy-
pophosphatemia of parenteral hyperalimentation[ ] ].
N Engl ] Med,1974,290(25) :1403-1407.

[13] Kim BK,Kim CY,Kim S,et al. Associations between
Phosphate Concentrations and Hospital Mortality in
Critically 1ll Patients Receiving Mechanical Ventila-
tion[J]. J Clin Med,2022,11(7) :1897.

[14] Orr CL, Hutcheson DP, Grainger RB, et al. Serum
copper,zinc,calcium and phosphorus concentrations of
calves stressed by bovine respiratory disease and in-
fectious bovine rhinotracheitis[ J]. J] Anim Sci, 1990,
68(9):2893-2900.

(157 2=, bRwE , 5k 2 Wi, 45, I3 B /K - 55 2 45 12 1 BH 28
PR g A I 11 T8 0 02 5 08 S8 5 ML AGE SR 45 R
FIAR M3 [T 0. i A B AF R 2 44 75, 2020, 39(6)
613-617.

[16] Galanopoulos M, Gkeros F, Doukatas A, et al. COV-
ID-19 pandemic: Pathophysiology and manifestations
from the gastrointestinal tract[J]. World J Gastroen-
terol,2020,26(31) :4579-4588.

[17] Janssens JP, Krause KH. Pneumonia in the very old
[J]. Lancet Infect Dis,2004,4(2) :112-124.

[18] Simoni C,Camozzi P,Faré PB,et al. yositis and acute

kidney injury in bacterial atypical pneumonia:System-

atic literature review[ ] ]. J Infect Public Health,2020,
13(12):2020-2024.

[19] Chen DW, Yuan HB, Cao CC, et al. Impact of acute
kidney injury on in-hospital outcomes in Chinese pa-
tients with community acquired pneumonial J]. BMC
Pulm Med,2021,21(1) :143.

[20] Florenzano P, Cipriani C, Roszko KL, et al. Approach
to patients with hypophosphataemia[ J ]. Lancet Diabe-
tes Endocrinol,2020,8(2) :163-174.

[21] Kalantar-Zadeh K, Ganz T, Trumbo H, et al. Paren-
teral iron therapy and phosphorus homeostasis: a re-
view[ ]J]. Am J Hematol,2021,96(5) :606-616.

[22] Morimoto Y,Ishiguro T,Uozumi R, et al. Significance
of hypophosphatemia in patients with pneumonial ] ].
Intern Med,2022,61(7):979-988.

[23] Pistolesi V,Zeppilli L, Fiaccadori E, et al. Hypophos-
phatemia in critically ill patients with acute kidney in-
jury on renal replacement therapies[J]. ] Nephrol,
2019,32(6) :895-908.

[24] Schaefer B, Tobiasch M, Wagner S, et al. Hypophos-
phatemia after intravenous iron therapy: comprehen-
sive review of clinical findings and recommendations
for management[]J]. Bone,2022,154:116202.

[25] Tebben PJ. Hypophosphatemia:a practical Guide to e-
valuation and management[J]. Endocr Pract,2022,28
(10):1091-1099.

(¥ A% B H.2022-07-18)

(llm R 212 2+ 35 ) 4% 48 5B ™ 1E 7= BA

AT S ) e S T B4 B A A 2R A A LA B R R G Y 40 AT I8 SO R e Rl 55
T3 A ANTE N BB FEAS T 4 8 LA e S AT M A i A TR SRR 7 O ol BEORAE A SN R . IR kAT
FEEARAL T AR TR & A H TA TR A% . AR TR ™ IEA BT

L A ) S S R PRATT 0 I8 A R0 A Ok R ML AS BELE o IR 7 4 [ AT i) 3t 5 15 S 5 S AL

a2 TR AT A5 IOR ZRFEAR AT N B4 41

P UL AERR QI8 SR R i R 3 8l

2. PEBREZESE W RY S CN 42—1607 /R, EBrbR #EZE 2L H Y5 ISSN 1009 —5918 N AT H kR
0 Gt 38 RV 2 W1 AG B A AR 2 BE S FLAE AL S I A A BB CN 42— 1607 /R TS 09 i 4 A0 9 % H1

RRALR ¥ AR L B e .

3. FRANZ Ay 1k IR 1) 11 25 51 H il 2 1 S0 1 500 9 R A T R A 3 98 R £ B 22 N R AR AL

ST GRS NI P 8947 i A2 0

4, AT E— I 2R b . 39 A6 48 20T AR i K GE 1277 5 B RITES B e sk A, BIE 4 - 4300225 B 7 I 3k
www. whuhzzs. com; B 7 #0152 AR5« BRI FTES BE 22 ks BE £ HBL 15 : 027-85726342-8806 3 E-mail : lcjzzz

@whuh. com,

B ) R A B 55 e DA T )5 R 4 R0 2R D7 2, Al AR S B B L 34 5 A R VR IR R A

(W6 R 2 22 &) % 43¢



