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[Abstract] Objective To investigate the effect of improved nursing strategy on prognosis of older

immunosuppressed patients with pneumonia and sepsis. Methods A prospective study was conducted. The older

immunosuppressed patients with pneumonia and sepsis admitted to the department of intensive care medicine and

emergency intensive care unit (ICU) of Peking Union Medical College Hospital from January 2017 to July 2022 were

enrolled. In the first stage (from January 2017 to December 2019), patients received the original nursing strategy (original

nursing strategy group), including: (D nurses were randomly assigned; 2 routine terminal cleaning; @) ICU environmental
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cleaning twice a day; @ oral care was performed with chlorhexidine twice a day; 3 original lung physiotherapy [head
of bed elevated at 30°-45°, maintaining a Richmond agitation-sedation scale (RASS) -2 to 1, sputum aspiration
as needed]. After 1 month of learning and training of the modified nursing treatment strategy for nurses and related
medical staff, the patients in the second stage (from February 2020 to July 2022) received the improved nursing strategy
(improved nursing strategy group). The improved nursing strategy improved the hospital infection prevention and control
strategy and lung physical therapy strategy on the basis of the original nursing strategy, including: (D nurses were fixed
assigned; (2) patients were placed in a private room; @) enhanced terminal cleaning; @ ICU environmental cleaning
four times a day; (3 education and training in hand hygiene among health care workers was improved; (6 bathing with
2% chlorhexidinegluconate was performed once daily; (@D oral care with a combination of chlorhexidine and colistin was
provided every 6 hours; @ surveillance of colonization was conducted; 9 improved lung physiotherapy (on the basis of
the original lung physiotherapy, delirium score was assessed to guide early mobilization of the patients; airway drainage
was enhanced, the degree of airway humidification was adjusted according to the sputum properties, achieving sputum
viscosity grade II; lung ultrasound was also used for lung assessment, and patients with atelectasis were placed in high
lateral position and received the lung recruitment maneuver). Baseline patient information were collected, including
gender, age, underlying diseases, source of admission, disease severity scores, vital signs, ventilatory parameters, blood
gas analysis, life-sustaining treatments, clinical laboratory evaluation, indicators of infection and inflammation, pathogens
and drug therapy. The primary outcome was 28-day mortality, and the secondary outcomes were duration of mechanical
ventilation, length of ICU stay, and ICU mortality. Multivariate Logistic regression analysis was used to determine the
risk factors for 28-day death in older immunosuppressed patients with pneumonia and sepsis. Results Finally,
550 patients were enrolled, including 199 patients in the original nursing strategy group and 351 patients in the improved
nursing strategy group. No significant differences were found in gender, age, underlying diseases, source of admission,
disease severity scores, vital signs, ventilatory parameters, blood gas analysis, life-sustaining treatments, clinical
laboratory evaluation, indicators of infection and inflammation, coexisting pathogens or drug therapy between the two
groups. Compared with patients in the original nursing strategy group, those in the improved nursing strategy group had
significantly fewer duration of mechanical ventilation and length of ICU stay [duration of mechanical ventilation (days):
5(4,7)vs.5(4,9), length of ICU stay (days): 11 (6, 17) vs. 12 (6, 23), both P < 0.01], and lower ICU mortality and 28-day
mortality [ICU mortality: 23.9% (84/351) vs. 32.7% (65/199), 28-day mortality: 23.1% (81/351) vs. 33.7% (67/199), both
P < 0.05]. Multivariate Logistic regression analysis showed that the improved nursing strategy acted as an independent
protective factor in 28-day death of older immunosuppressed patients with pneumonia and sepsis [odds ratio (OR) = 0.543,
95% confidence interval (95%CI) was 0.334-0.885, P = 0.014].  Conclusion Improved nursing strategy shortened the
duration of mechanical ventilation and the length of ICU stay, and decreased ICU mortality and 28-day mortality in older
immunosuppressed patients with pneumonia and sepsis, significantly improving the short-term prognosis of such patients.
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I TH ) 450(81.8)  159(79.9)  291(82.9) 0772 0.380|| 28 dJWHIEHR(%(fi])) 269(148)  33.7(67) 23.1(81)  7.243 0.007

B AIRYT 156(28.4) 49(246)  107(30.5) 2.147 0.143

4 : COPD Mg P PHZE ME B0 , APACHE 11 2R 2t A B S8 MR DL IT 43 1T, SOFA R 3 51 248 B S8 014, CPIS Rl PRI R e 14,

HR 03, RRONIFIIRZ, MAP 33k, FiO, MW ALY, Lac MIMFLER, PaO, MBIk AT, PaCO, sk — A ki st

Pa0,/Fi0, HEATREL, SCr M MLILEF, Alb I, TBil MEAHLEEE , WBC S (AN H4L, NEUT S P 4nifs -4, MON Sy i 4mitit %,

LYM% JkCUAHAR LG, LYM bk CLAnAE4T, PCT MRS58, hs-CRP B C- MR 1, IVIG FH ki S s sk B 1, ICU R E A
99557 5 1 mmHg=~0.133 kPa

REHIMGE ST A AT A BAE K (P<0.01) ;s 22, BAEEIGIT . APACHE IT £ MM
SEET-AIAH L, A0 B2 S R BRAY T ORI A AR S (R A e I i B i B AE R 3 28 d
FHHEZ (P<0.01), FET R ST fE R PR R (2 P<0.05); ik K BEYAY 7
2.3 HARGPEAN G IR R R AE R 28 d AETS RS AT G R 4 o i S e e i E AR 28 d BT
FER R ZE M (5 3): ZIE Logistic BT B,  T-RIRPRE (P<0.05),
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R 2 A 28 d B FLA R E SR I H iED B R bR S AE B IR PR AE L B

i it THGA W Ziy _ St yeangi| Wrd ¥zl
ih (a=550)  (md) (i) off O i e T S S L
SR, M(Q, 00)) 72(68,79)  72(68,78)  73(69,79) -0277 0.782 3{%« 7 (61(%))
B (H1(%)) 376(68.4)  283(704) 93(62.8)  2.859 0.091|| HLES 465(84.5)  328(81.6)  137(926) 9973 0.002
Hhlges (11(%)) m%‘?ﬁ't@ﬁ% 450(81.8)  321(799)  129(872)  3.887 0.049
COPD 48( 87) 40(10.0) 8( 54) 2805 0.094]| BBEEEST 156(28.4) 82(204) 74(50.0)  46.652 <0.001
BHELTIREA S 213( 8.7) 141(351) 72(48.6) 8400 0.004]| SLHEAEHR (M(Qy, 0p))
T 174(31.6)  124(30.8) 50(33.8) 0432 0511]| SCr(umol/L.) 99(56,153)  89(55,145) 124(66,178) -3.198 0.002
BT 2 20( 3.6) 12( 3.0) 8( 54) 1808 0.179|| Alb(g/L) 32(29,34)  32(29,34)  32(29,34) -0.406 0.685
AR 112(204) 88(21.9) 24(162)  2.148 0.143|| TBil (umol/L.) 18(12,33)  16(12,30)  21(13,52) -2.818 0.005
B2 (169) 55(13.7) 38(25.7) 11076 0.001 o 11.2 11.0 114
e ARG 44( 8 31(77) 13( 88)  0.169 0.681 DAL (80,157)  (80,158)  (80,149) 0.2%0.767
[INEES 4708 ) 33( 82) 14(95) 0216 0.642]| NEUT(x10’L) 9.8(6.6,14.3) 9.7(6.6,14.5) 10.1(64,14.1) 0360 0.719
AR (%)) MON( X 10’/L) 04(02,0.7) 04(03,06) 04(0.2,0.7) -1.022 0.308
WEHR R 87(15.8) 71(17.7) 16(108)  3.813 0.051 0.054 0.056 0.050
FA 178(324) 143(356) 35(237) 7026 0.008 Ly (0.034,0.083) (0.034,0.084) (0.034,0.076) 0318 0.731
Y 146(26.5) 89(22.1) 57(38.5) 14.874<0.001/| LYM(X10’L) 575(405,764) 583(414,770) 547(374,755) 1.339 0.181
PN 139(253) 99(24.6) 40(27.0) 0330 0.566| | B K R SEFERR
Pl A Y PCT (ug/L, M(Qp 0p)) 19(06,7.7) 1.7(06,68) 25(0.8,11.0)-1.625 0.105
Apﬁf‘gfgﬁ?’ 18(15,22)  17(14,20) . 23(19,27) -11.564<0.001 h“ﬂ;f;’[é‘:g)/; 119(57,194) 120(57,198) 114(59,194) -0.125 0.901
SOFA (43, x£s) 11.7+4.1 112442 13034 -~ -4660<0.001)| (1,3)-p-D- %k 4ON®) 41(8098) 5529, 113) -1342 0,180
CPIS [ 4+, (nglL, M(Q,, 0,))
6(6,8) 6(6,8) 7(6,8)  -1402 0.161 >
0., Q) A3 HERPR A 03(0.1,04) 03(0.1,04) 03(02,0.6) -1.412 0.159
A AAE (ugL,M(Q00) 7 T T ’ ’
LSEAR 372 372 37.0 1 (s RUREED (43, x £5) 4+1 4+1 4+1 1289 0.198
M(Q., Qy)) (36.5,380) (36.6,380) (364,382) ’ SHEEM0(%)  240(436)  161(400)  79(534)  7.814 0.005
R (¥ /min, YRR (] (%))
M0, 00) 101(87,115) 100(36, 115) 104(83,115) -1578 0.113 M 466(847)  338(84.1)  128(865) 0484 0.486
R (X /min, HHA 72(13.1) 55(13.7) 17(11.5) 0458 0498
M0, 0,)) 2218 2)R8 2L, 25) S22 U5 25 SLETE R0 HABHER 74(13.5) 59(147)  15(101) 1916 0.166
MAP (mmHg, x+s) 820495 818492  824+102 -0.675 0.500|| Z¥masy
ﬂ?“&’f%ﬁ([ (01, 00)) POELIAMEREZY  397(722) © 292(72.6)  105(709) 0154 0.695
WAE 410(400,450) 410(400,448) 410(400,450) 0275 0.783|| HUE2PIEETAZAY  532(96.7)  391(973)  141(953) 1358 0.244
Fo 033 033 031 /48] FEEZY 230(41.8)  157(39.1)  73(493) 4689 0.030
: (0.30,040)  (030,040) (0.30,040) . KRR R E 187(%40) 121(30.1)  66(446) 10.128 0.001
MR IVIG 35( 64) 23( 5.7) 120 81) 1019 0313
(M0, 00)) T2y 3(60) 22055  11(74) 0725 0395
Lac (mmol/L) 15(1.1,20) 15(1.1,20) 1.6(1.2,22) -1.544 0.123|| - s ELAPHATFE 1K 351(638) 270(672) 81(54.7) 7243 0.007
Pa0, (mmHg) 91(78,104)  92(79,104) 90(77,104) 0536 0.592|| ZsJadtn (M(Q,, Q)
PaC0,(mmHg) 38(35,42)  38(35,42)  39(34,43) -0.178 0.859|| HUMESHE (d) 5(4,7) 5(4,6) 7(4,11) -6431 0.001
Pa0,/Fi0, (mmHg) 280(221,340) 280(220,339) 281(224,342) 0.147 0.883|| 1CU fEBzfHflA| (d) 11(6,20)  11(6,20) 11(7,19) 065 0513

1 : COPD i PEFH ZEMERGR , APACHE T1 2tk A Bl b

P PEAERER DL T3 T, SOFA R 7 5

FRIEIEI), CPIS I RIS I)

HR A0, RR MR, MAP BB, Fio, A AEHE, Lac M IMFLAR, PaO, MBI A K, PaCO, A Bk & Lk,
PaO0,/Fi0, WAAHEEL, SCr MIMALET, Alb N EAEE, TBIl M EMRLLE, WBC N HANMGE, NEUT bk giifsit%, MON iz aniit4h,
LYM% ik ELAHA FG ], LYM itk EL4HAR 4, PCT MRS % 5, hs-CRP B C-INAE [, IVIG HF kTS s sRE [, 1CU N T s
Wb 5 1 mmHg=~0.133 kPa

R 3 ZEREINGEFSPELMREERE 28d LT REEZEN S EE Logistic B30 %7

18R OR {8 95%CI I eIzt OR & 95%CI P i
[ EE/ABLINEYRerHS 0.543 0.334 ~ 0.885 0.014 HLAE S, 2.335 0.997 ~ 5.472 0.051
BUETH A 0.689 0.409 ~ 1.160 0.161 ERA EA 1.467 0.892 ~2.411 0.131
2 [ R R 1.528 0.920 ~ 2.536 0.101 APACHE I ¥4 1.166 1.118 ~1.217 <0.001
212 1.935 1.078 ~ 3.471 0.027 SOFA $F43 1.042 0.983 ~ 1.106 0.169
FA 1.205 0.666 ~ 2.181 0.538 SCr 1.001 0.998 ~ 1.003 0.453
MM OTREA 4 1.141 0.695 ~ 1.875 0.601 TBil 1.002 0.997 ~ 1.006 0.503
P B T REAS 4 0.900 0.481 ~ 1.683 0.741 ML A [ 1.150 1.077 ~ 1.228 <0.001
B EEAIRIT 2.660 1.535~4.607  <0.001 IS 1.397 0.638 ~ 3.059 0.403

1 - APACHE [T Ay 2ok A B S8 PEEERRIR DO IESS 1T, SOFA R S48 B e 1E4Y, SCr A IMLAILEF, TBil A B HHLIE, OR ML# L, 95%CT

}95% I {5 X ]
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CAE BE R M B 2 A, BEAEATIE B,
TEiE =65 B MG R F LTI a5
BAE NPT L WYIAR S Sl R S T A
Wb S B0 8 TR S 0 S S5 R AIE - — 7 I, AT R 3 I
TN e BRE , FEARVE ) TR 3 i 20 B A )
THER L, T, B AR AECR BE AT A 38 1 7
BT 07 T, AR R R AR Ak, R
OGS T A TERESEPT I T B AR 44
KM@, (v 4h T 4 S BEE 2 45, S5k
AT FFIE B T2 5 IR RE I, LR B g
IR RRE S BISEEN, LYM<1 X 10°/L Bk
i FE R A e N R FIBE T B KUK B0 PRt
AR IR [ 4 TR s %o B A 2 1) ol e i AR
A B IR Lo AR AE AT sl
] it SR e T AR L A B DA e 4 O s
i ) BE YA T R, TR B R AT SR X 1
FEBE TG AR, 45 3 R, ol R PR T AR s
0% 245 S E A A ML A ) 0 TCU R B RS [R] , FAAE
ICU Ji AL 28 d L3 ; Z K& Logistic [8]1H 43
PR, R EIE YT ORI 2 AR A1 A 2 410 o il
TSI e AT L 28 d ST KUY F B &K

1CU PREET5 Yo f 5 AR £ A R 58 AL A
SRR T IR PN T M R )
Beas, HLe 5 Y ity , IR G, Jinsie 2 1hd T B A B
TR S BE PR BT B A 45 XU . BFFE R, H
H 2 YR AT 75 40 0T N RE T I PR BE T R R, 55
R AR ) A St AR T TS L 1 4 h B R
SR SRR B R AR TR I E A
AW R R B ERIAYT SR R T B A A R
TR AR i 00 )3 R MR B R R 2 TR T B
RN ERH 4 K. BRIMsRE I, R ELK
HFEXT T B s e R A R Y i
AR T fl T AR T 8 TR AR 1ICU 2R # b B
7% MR R 22 B BbE . Blazejewski 25 B 5T IE
S, SEGARN TR, T R SRR e
% W i 5 = 6 MDRO B97H AR0C% , 7T MDRO 1%
B 7 T ] BE AT SR AT EEACR . B, FEARHIT ST
R PR AT SRS, BRI 0.05% 5 S ik
T3 H AR TRAN, A T S E A E 28Tk T
THBE, I 78 J5 R G 5 s b 5 AR A8 3 AR
OYBIEEAT 1 UTHEE, DhilE— 2B D R 15 e, fe 2008
/> MDRO B FE- 5 154 -

Tt 24 ] R AR S e AL g 3 — AN TR R,
1 40% ~ 60% 1) 1CU ARAFHERESK IR T et >
CERFEBINERZ  ZBAFE L2 AT B s )i
PR Z A s, TR 2 R e R i R A
IHG TIN5 S A A 1 ) P B AR A R A P LAY
GRS TEARWFIT S R BT R, —
T3 T, IR T AR R ) S, AR TCU 2K R
PEAT A I IR RS 37 5 — T D A AR e A H
fd ] 2% HATHERR VL ZRHEH , ik B R TH 2 , A 3L
Ul DT 2 R AR . AR A A HHIR e BRI E TR
I i Sy T A RICRAT AR il (U 25 3
B 260 20 W R Vo 0 2R 450 A 1 T D/ Tk 245 T A
1% P MIDC MUY & 2R A, IR R
PR ERE AT PR A 1) 2 AR IR . AR
H T G I A AE TR R DI RERE AT , 25 5
o5 | 3B A T R BT R e A, A ) L
TREM . TEAHIIE T, AR R A R R FE M i
% (chronic obstructive pulmonary disease, COPD) &/
R (8.7%), e WA TR R HLA i 15 84.5%
T HE I KA DA it 4 1y JXURS: BH S35 0. e b 28 B
SRS = BH P T AR 22 P T K A 8, (R0 T 245 2
PR L. Z2RTE R e bty
Yy, AR PR O 22 s 24 40 2 (9] 1 e ) 8 25 T 4
M5 A2 C T, Koeman 25 % TF5Y R, Vb 2864
Z RN R AT F 5 2 L o i R A 2R RE T A
R PAEARIT IR HUAFOCHE i 2 1y A e 232 SR T L LA
GERUR AT SR O R AP BT SR i e Ab 8
WG Z R R AT DU 380 2, s 11 IR Al
PRI IR LA BRI BILAR S M 4 19 A 2

SETFRTIATGE TAR R > AR5 ] i 0
TG ORI B R . BEE RIS, AR
SR T ZR G0 0 ) R AE B e kA E KR AR, e
FEID T NHE TS 25 IR A0 , PR3 4 2
TR 7RIS T G AR AN ] i B S e e FR Y
WITECEE ARBFITLE S R EIR T s
e — DR AT, 208 4 h IR SRR LR
IHER 1K, BRR 6 h PEAL 1 YR AR BR B, T
PRIAARALS [, [ I AR R M M ot R 11 20)
RS TE AR R o A R A
W AR et 22 BOACEIR A AS R 5 R IR R, R IR
PRI | N , 9/ A R TR B M FE AR

AT MR R RS B E A A
WFFE R AP BRI 7RG b, B3R 6 h X 2R T 11k
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B BRI 22 1 B S B Bl AN 25 5 X T[]
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VB R 2R 557 A RO AT . 0 37 AR B 7 A i B
T3, —BIRTIEN:Z L BRI B, ICU HLAK
AR E = FE ), Jad 50% 198 B
Je B 1CU ARASHENLIE 1, 5 HiBE S 90 d FRat3ess
PIASE . A ABFSE ek B4 BRIA ST S m ob hn
PR 55 il 358 A6 75 TP il S A8 5 il AS 5K S AR 00, i 3 g
A BiMO7 B[] B il 52 5K ks il D B, JF 3 2o PR 258
PP A TR ROR B SE UL RS, 4 T
BIUAHGE SIS IR] , A5 550kt e T A 8 19 & A

H RS A G 2 300 o i 30 e e e B
TR BRI . ASBIE TR A Bk R
s K i i BRYA T R A T T R IR TR
FPIRRIEY T IR XS A G S A Tl i e e e B R
WS M52, ABFFERREE 4 4F40%, 90 A 550 i &
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TFJ B8 KA I8 251 S 2l R 3 PR 7 S gk
(A PR AT A T4 o
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