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Abstract : Objective To investigate the correlation between peripheral blood T lymphocyte

subset counts and the prognosis of patients with multi-drug resistant (MDR) bacterial pneumonia
and to analyze the risk factors for mortality. Methods A retrospective analysis was conducted on
86 patients with MDR bacterial pneumonia diagnosed and treated in the Department of
Respiratory and Critical Care Medicine at the Second Affiliated Hospital of Nanjing Medical
University from January 2022 to June 2025. Based on their 30-day survival status, patients were
divided into a death group and a survival group. The general characteristics, T lymphocyte subset
counts, clinical indicators, and acute physiology and chronic health evaluation I (APACHE II)
scores were compared between the two groups. Multivariate logistic regression analysis was used
to identify risk factors for mortality in patients with MDR pneumonia. The receiver operating
characteristic (ROC) curve was used to calculate the area under the curve (AUC). A P-value <
0.05 was considered statistically significant. Results The counts of CD4+, CD8+, and CD3+ T
lymphocytes in the death group were significantly lower than those in the survival group (P <
0.05). The APACHE 1I score was significantly higher in the death group than in the survival
group. Multivariate logistic regression analysis indicated that both a high APACHE 1I score and a
low CD4+ T lymphocyte count were independent risk factors for mortality in patients with MDR
pneumonia. The areas under the ROC curve (AUC) for predicting short-term mortality using the
CD4+ T lymphocyte count, APACHE II score, and their combination were 0.714, 0.913, and
0.932, respectively. The optimal cut-off values were 325.00/pL, 17.5 points, and 0.289,
respectively. Conclusion Patients with MDR pneumonia face a significantly higher risk of
mortality when their CD4+ T lymphocyte count falls below 325.00/pL or their APACHE II score
exceeds 17.5 points. The detection of peripheral blood T lymphocyte count at admission combined
with the APACHE II score can improve the predictive value for the condition and prognosis of
multidrug-resistant bacterial infectious pneumonia.
Key words Multi-drug resistant bacterial pneumonia; T lymphocyte subset count; APACHE I
score; Risk factor analysis
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T BT IR PR SR HEH (n=55) SToH (n=31) z P
CD4'TRETEL (/ pl) 404 (232,520) 232 (198, 312) -3.283 0.001*
CDS THREITEL (/ ) 280 (160, 563) 164 (116, 300) -2.631 0.009*
CD3'THEHEL (/ pb) 708 (468,1038.81) 484 (348,604) -3.315 0.001%*
CD4'/CD8" 1.34 (0.78,1.88) 1.28 (0.93, 1.83) -0.112 0.910
HATAEiTE (x10°/1) 8.67.10 (6.30, 11.50) 10.74 (7.70,18.70) -2.136 0.033*
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L
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MRFER (mmol/L) 5.67 (4.09,9.43) 10.10 (6.15, 18.30) -2.716 0.007*
IEAEF (pmol/L) 61.00 (45.00, 82.00) 53.00 (41.00, 101.30) -0.495 0.621
M8 (mmol/L) 4.08+0.65 4.09+0.69 -0.009 0.993
Mm% (mmol/L) 138.18+5.74 137.55+6.94 -0.958 0.338
SFHEAR (gL) 4.93+1.90 5.06+2.58 -0.045 0.964



http://www.biomedrxiv.org.cn/article/doi/10.12201/bmr.202606.00062
BETRENA CRAFATIFE) PEEIIE 1Z SRR, biomedRxivilfa K APREAL. (T ARG R IFATHER A .

10.12201/bmr.202606.00062V1

M3 D-—FE (mg/L) 1.81 (1.12,3.28) 2.63 (1.28,7.38) -1.507 0.132

MEHEEH (gL) 33.60 (30.50, 38.90) 31.90 (25.50, 35.50) -2.334 0.020%

7E: *3/R P<0.05 °

2.3 %% Spearman MK A3HT, £ FEMT 2 R RS A8 B E AR A\ FER 2 AR H A S R MR ERIR
HiE5r 1 (APACHEI) 5 CDA'T AT R AR KR, HRAE (r) =
-0.292 (P<0.05) , ZFAGZITEENL (r=-0.292, P<0.05) -
2.4 A 104 HREURE R, Hrp AR 93 Bk, FZPHMEBRE 11 Bk - A S Ash
FFER 27 Bk, B4R AL 26 Bk, MRS (AFTER 16 Bk, KWIRAH 7k, S&EEMHEBK
B 78R, FRVAROFTE 28k, PRAGERES 1 bk, H AT 158k, HAEKE 3 4k -
2.5 X %2 EE i 24 A S L At R BB T RO FE PSRN & Logistic [FUF 5347

FAAGH ST H— R BOR ~ IR BT L BRI SR, 8 TR Z B GSIT 8 L
HrrCD4' ~ CD8" ~ CD3'T iR £ 3 TR FE B A &M, AR mE T4, EE
CD4'T KRR ITEUN A 2 R & Logistic [F]J3547, [ WBC 5 NEU A 40, A
NEU ° ;X 5 i[K % (APACHE I #¥¥4) ~ CD4'T k2 40iE 14l ~ NEU ~ MR ER ~ 75
HEH) MALZEZE Logistic BlJA5#7, 4R £ APACHE 1745 ~ CD4'T ik 241144

N % B R R R A JE T S fERE N, AR 3 -
% 3 £ TR R FE T I H R AL B F Logistic [IT5 itk

EPEES PREIRE P OR 1 95% & {55 X [F]
SV 2 S S MR 0.478 0.117 0.000* 1.612 1.283~2.027
BES 1 (5)
CD4A'T WRETHEL (/ pb) -0.006 0.003 0.034%* 0.994 0.989~1.000
rRPERI AL (x10°/0)  0.060 0.081 0.459 1.062 0.906~1.244
MRER (mmol/L) 0.054 0.054 0.324 1.055 0.949~1.173
EEEH (gL) 0.001 0.020 0.962 1.038 0.962~1.042

1 *RRP<0.05°
2.6 X £ BT 247 B FER Rk i 4 R A 0 T B I A 93
SHITHE CDA'T WRE 4R TH4L ~ APACHE T 43 ~ CD4'T ik 40 1144+ APACHE T ¥4
TR £ 21 24 B R M At A FE HASE TS ROC B T IR (AUC) , 451N
0.714 ~ 0.913 ~ 0.932, FAEEMBE S HIH 325.0041 ~ 17.5 4" ~ 0.289 © APACHE I %455
CD4'T kAR EUR G TR AUC Sk, LT B—48hR, REUE (96.8%) PHERIES.
a1

% 4 % BT S TE T RO B 59 172

AUC 95%CI P 1B U FERE
CD4TRETEL (/ ) 0.714 0.606~0.823  0.001* 325.00 0.806 0.582
Sk SR RIS 1T 0.913 0.854~0.973  0.000* 17.5 0.871 0.855
(53)
CD4TIRE IS+ A M AEE S8 MEE 0932 0.879~0.985  0.000* 0.289 0.968 0.818

BT 0

7E: *3/RP<0.05 °

P 1. A FEPRTIN 2 B 24 A MR i A FE T T 9 ROC i 22



http://www.biomedrxiv.org.cn/article/doi/10.12201/bmr.202606.00062
BETRENA CRAFATIFE) PEEIIE 1Z SRR, biomedRxivilfa K APREAL. (T ARG R IFATHER A .

10.12201/bmr.202606.00062V1

100
80
Y 60
=2
40 e oAt
SRR S8
20+ fRBER I WS
. CDA'Tqfm+ataiRy
SEMER BRI 1

T T T T
0 20 40 60 80 100

100% - 157 &

7 CD4TREMIITE ~ SEABEESEEERRNITS 0 (APACHE 1 1¥45r) -~ CD4'TKET A4 Stk A2 51840
f@ReRPLITS 1L (APACHE T ¥4)) 4373 TIN5 St 24 B Ft e Mk il 8 3 T TRUS ) ROC i 2k &
3 Wig

B FEIE I X 86 191 2 Ea I 2 B R L i 7% A ) (BB Ay, BARA T s mi R 30 K
JE B OFEPR KBRS R Z o FEREEDIRETEVR T, SRT-ZHANE M CD4* ~ CD8* J2 CD3+T ik
BT HUE F R TAEE, HAIETo4H CD4+T kBT8P A 50h 232/, TAEIE4A
ik 404/, ZEREAGITEE L (P=0.001) ; JFIETEEFSZEME, SLT-2H APACHEL ¥
AR 21.00 43, BEETAEAMN 13.00 4 (P<0.001) © MHRMESHTER,
APACHEI #¥4)-5 CD4*T WEAHMIT AL 255 MK (=-0.292, P=0.006) ° Z[FZ Logistic
[\ )35 Mri#—HESE, APACHEIL #¥43 (OR=1.612, 95%CI 1.283~2.027, P=0.000) 5
CD4+T K E4HAE T4 (OR=0.994, 95%CI 0.989~1.000, P=0.034) 7= & 30 KIET-AIMAL
fEfSRE o ETETINMMETTE, CD4*T IKEAMITEL ~ APACHEL #W¥-45) K P E B & 1Y
ROC HiZE FE (AUC) 43317 0.714 ~ 0.913 F10.932, FHEEMTE K 325.00/ul ~ 17.5
5rF10.289, HHERE TN AISURE ik 96.8%, EEMLTH—48in o ME¥ O ER, &
7 L B E R L E AN N E (93/104 8F) , EAFEEEREIITE Q7)) -8
SBEAEE 268k MR THEEFE (1648 MEEBURE, XTIRKE WL ENE
B JRR il — B o

AR ER G RE IR, AR - EHRRER, ZWRCIE
SET IR AR AL 5 LT R I B ) B, WA AR TP RS CD4+T i fid i o3 i A i R+
WERENE, R he SEUEERAES TS, X558 CD4+T 414t
FEARRRA RFUSROLE 18 —EG [FBT, APACHEI #43E 2 ICU BERIH LRI T A
TR PRI FE o I S5 55 22 BRI 24 61 i 2% A8 HOVR YT O AR T A R, AR ST — 45
R R AT 22 BT 240 Bl JR eI A% P ST I ANME o ASBFFT RO MU 2 A0 7E T3R5 CDA*T ik
BT 405 APACHED WA BB T M B, KR S —Fabmdt DU ik 22 B i 24 T J e 28
ERE FRBIRS — —APACHEI W si e B IR, CD4*T 404U 2 i o %
B, ZEBAEMAIRRN EE AR 25 o thoh, AR5 A PR 4 E
CD4*/CD8* WAL EEZER, AR TEHSHRREE “"WERER RIS R™ P
B o HEM R KAE T AN R Z NEFERE, EiZEDiEE BT, CD4t5 CDST AfE



http://www.biomedrxiv.org.cn/article/doi/10.12201/bmr.202606.00062
BETRENA CRAFATIFE) PEEIIE 1Z SRR, biomedRxivilfa K APREAL. (T ARG R IFATHER A .

10.12201/bmr.202606.00062V1

[0 N, AT ELEAE N R AE

CD4*T Wk ELAARAE & RO S B A O ARE, ETME VR T 57 £ =il 25 B i 6
MICEEM: — 5T, CD4*T 40 Al 43k )9 Th1 BYANAE 506 IFN-y, 0I5 i E e 4m g i
FRRYIEE, HERRN AT ERERREEN Y H—07TH, HiEh R IL-17 SR E 15
bR AT, MR R R o X CD4T AP iT U T 325.00/pl B, _F it 0 B B
PUHIEIEIR, T2 5 & R ki, SBURIHTIEFES] R £ 38 5 " o APACHEL #¥
S BIFRIATL N BT Sk R AL BRI SRS, P> 17.5 20,
FORBE G ER ~ JEEAS M REL, FISMEMAOREIEE TIURRIZEE D, X5
W7 “m APACHEN 1457 B 5 5 HIIAIT R RS IRAERER, 75T S i T AL A%
T 247 B SR T S A PR o

PIE A BRI LAAE TSI "R RS IRIE T EE” fE RN CDA*T ZBAE T E Bl i
BE A BUEFBRMT 2B "),  APACHEI 43 [ R L& Al 2% B ThEEF 14 o 24 CD4+T 4
BT ERREAR (SEBhiE) 5 APACHEL Wor it (RBREHUS) FNELER, B “BIL
EE G- BRSO E" PRI, X R AT AUC &k 0.932 B9 DAL o 4
. 6 SR R R E T CDAYT 4l <325/l H APACHEN >17.5 4, HtiyE ErE4H
FTEVEARTS, TEBRINAE, RN CAENER s — P I E R md, S0
REFRFE o

BT bt WEECA RN TR TR Z AT fEABRENE, $1% CD4*T 4
9 <325/ul H. APACHEIL > 17.5 ) HUEE , SEiti 5 1A R & B sh SR PR SR A TR T (W3
1 R kAR ) TEVRIT IR IR EL, BhASER CD4T MAIT AR B, HIRIT
LARBMRTEE, RrARHKARERTIRT (NGEKEH) ; EETEEME, BKEe
TEbR AT VR HIWT B S IR TN 2 B iR, B EEEYT -
AHRAELTRRME: F—, B ORBEEITSBEFRRE, RN SEREFERE
BIREE M BERE, HEAMBAERETNE, B0 BE RN HRE, mTaemss
FAHMENE; B, FEAREMAXN AR (86 fl) , LHEHEITHMN 314, EILASFR ST
MEEAN R, TCIERATREE S A Ot SRR E BRI E N EnE R =, RAAD
DU, (UM T AR AY CDA*T 4T APACHET 343, oIk S A T idfE
TR S TG RIRER; B0, RO HMEERmME R, 050 1 HR LN “ERER
" &, AReBImEOEREE; BA, SRR R, RIFEABRST CcD4+T AL
ST 2 B TR L) LR o B o

4. 558

% M 2 R AT 8 f8 8 A\ BEiy CD4+T ik 241 1T % < 325.00/ul ~ APACHEI #-55 >
17.5 7072 30 RILT-RIMSLfafs R, A BCA TUAY AUC 15 0.932, BURE 96.8%, Z#&
BT B —48FR o IR S B AR B e bR, PRERA & e B H S Z 8 o
KEFRFRZHOREEAE, T REAEHMASSENEGE, H—PRIRZEK AR
FIERME, [FINEE & 2RSS A CD4+T VRS £ B 25 B R G«i 7 FALH, R R
] G VBT T TR AR
5 & 3B

[1] Lopez-Montesinos I, Dominguez-Guasch A, Gomez-Zorrilla S, et al. Clinical and economic
burden of community-onset multidrug-resistant infections requiring hospitalization[J]. J



http://www.biomedrxiv.org.cn/article/doi/10.12201/bmr.202606.00062
BETRENA CRAFATIFE) PEEIIE 1Z SRR, biomedRxivilfa K APREAL. (T ARG R IFATHER A .

10.12201/bmr.202606.00062V1

(2]
(3]
(4]

(5]

(6]
(7]

(8]
(9]

[10]

[11]

(12]

[13]

(14]

Infect, 2020,80(3):271-278.

Luo Q, Lu P, Chen Y, et al. ESKAPE in China: epidemiology and characteristics of antibiotic
resistance[J]. Emerg Microbes Infect, 2024,13(1):1-21.

w1, B E, &, 2 HIN2 B ER RGP 5 76 7 E ' 2 R U] A EE G
247, 2015,14(01):1-9.

LuY, An L, Liu Q, et al. Expression and clinical correlations of costimulatory molecules on
peripheral T lymphocyte subsets of early-stage severe sepsis: A prospective observational
study[J]. Shock, 2018,49(6):631-640.

Ferrara F, Castagna T, Pantolini B, et al. The challenge of antimicrobial resistance (AMR):
current status and future prospects[J]. Naunyn Schmiedebergs Arch Pharmacol,
2024,397(12):9603-9615.

Murray CJL, Tkuta KS, Sharara F, et al. Global burden of bacterial antimicrobial resistance in
2019: a systematic analysis[J]. Lancet, 2022,399(10325):629-655.

Zhang C, Fu X, Liu Y, et al. Burden of infectious diseases and bacterial antimicrobial
resistance in China: A systematic analysis for the global burden of disease study 2019[J].
Lancet Reg Health West Pac, 2024,43(100972):1-12.

Cilloniz C, Dominedo C, Torres A. Multidrug resistant gram-negative bacteria in
community-acquired pneumonia[J]. Crit Care, 2019,23(79):1-9.

Moro-Garcia M A, Mayo J C, Sainz R M, et al. Influence of inflammation in the process of T
lymphocyte differentiation: Proliferative, metabolic, and oxidative changes[J]. Front
Immunol, 2018,9(339):1-18.

Hotchkiss R S, Monneret G, Payen D. Sepsis-induced immunosuppression: from cellular
dysfunctions to immunotherapy[J]. Nat Rev Immunol, 2013,13(12):862-874.

Huang W, Berube J, McNamara M, et al. Lymphocyte subset counts in COVID-19 Patients:
A Meta-analysis[J]. Cytometry A, 2020,97(8):772-776.

Metlay J P, Waterer G W, Long A C, et al. Diagnosis and treatment of adults with
community-acquired pneumonia. An official clinical practice guideline of the American
thoracic society and infectious diseases society of America[M]. Am J Respir Crit Care Med,
2019 Oct 1,200(7):e45-e67.

Nelson S A, Dileepan T, Rasley A, et al. Intranasal nanoparticle vaccination elicits a
persistent, polyfunctional CD4 T cell response in the murine lung specific for a highly
conserved influenza virus antigen that is sufficient to mediate protection from influenza
virus challenge[J]. J Virol, 2021,95(16):1-19.

Sedlon P, Kamenik L, Skvaril J, et al. Comparison of the accuracy and correctness of
mortality estimates for intensive care unit patients in internal clinics of the Czech Republic
using APACHE II, APACHE IV, SAPS 3 and MPMolIl models[J]. Med Glas (Zenica),
2016,13(2):82-89.



