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[Abstract] Objective To investigate the influencing factors related to long - term prognosis in
patients with severe tuberculous meningitis (TBM). Methods One hundred sixty-three patients with severe
TBM admitted to Tianjin Haihe Hospital from June 2012 to December 2019 were included. After one year
of anti-tuberculous therapy, the prognosis of the patients was evaluated by modified Rankin Scale (mRS).
Univariate and multivariate stepwise Logistic regression analyses were used to analyze the influencing
factors of long-term dismal prognosis of severe TBM. The predictive value was evaluated by receiver
operating characteristic (ROC) curve. Results In the dismal prognosis group (mRS > 2, n = 68), patients’
age (t=-5.884, P=0.000), hypertension (x’=15.769, P =0.000), coronary heart disease (adjusted x*=6.785,
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P =0.009), limb weakness (x> =9.544, P =0.002), hydrocephalus (x*=23.004, P =0.000), cerebral infarction
(x*=17.417, P =0.000), cerebrospinal fluid (CBF) lactic acid level (Z =-2.405, P =0.016) were higher than
those in favourable prognosis group (mRS <2, n=95), while Glasgow Coma Scale (GCS) score on admission
was lower than that in favourable prognosis group (Z =-6.750, P =0.000). Logistic regression showed that
old age (OR =1.064, 95%CI: 1.031-1.098; P = 0.000) and high CSF lactic acid level (OR = 1.404, 95%Cl:
1.065-1.852; P=0.016) were risk factors for long-term dismal prognosis of severe TBM, and high GCS score
on admission was a protective factor for long-term favourable prognosis of severe TBM (OR =0.539, 95%ClI:
0.405-0.716; P = 0.000). ROC curve showed the cut-off value of age for predicting long-term dismal
prognosis of severe TBM on admission was 48.50 years, the area under the curve (AUC) was 0.743 (95%CI:
0.665-0.822, P =0.000), the sensitivity was 63.20% and the specificity was 76.80%. The cut-off value of
GCS score was 12.50, the AUC was 0.802 (95%CI: 0.732-0.871, P =0.000), the sensitivity was 58.80% and
the specificity was 86.30%. The cut-off value of lactic acid level in CSF was 6.99 mmol/L, the AUC was
0.611 (95%Cl: 0.517-0.704, P = 0.016), the sensitivity was 42.60% and the specificity was 91.60%. The
AUC of the combined application of the 3 indexes was 0.892 (95%CI: 0.841-0.944, P = 0.000), the
sensitivity was 80.90% and the specificity was 88.40%, which showed that the prediction efficiency was
better than that of a single index. Conclusions Advanced age and high lactic acid level in CBF are risk

factors for dismal long-term prognosis of severe TBM. High GCS score on admission is a protective factor.
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Clinicians should focus on these factors to improve the prognosis of patients.
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Table 1. Comparison of clinical data between favourable prognosis group and dismal prognosis group

WSS b B RAF4L(n=95) BiJE AR R4 (n=68) Geitit{E P{E
TES [ (%) ] 0.004 0.948
At 61(64.21) 44(64.71)
Zt 34(35.79) 24(35.29)
ER (R, %) 35.06 = 15.04 50.09 = 17.43 -5.884 0.000
i L1 (%) ] 6( 6.32) 20(29.41) 15.769 0.000
Wl IR [ (%) ] 3( 3.16) 8(11.76) 3.398% 0.065
L (%) ] 1( 1.05) 8(11.76) 6.785% 0.009
WA (%) ] 31(32.63) 26(38.24) 0.547 0.459
i (%) ] 23(24.21) 21(30.88) 0.895 0.344
FERIGYT I ] [ M (P, Ply) o d] 15.00C  10.00, 30.00) 19.00(  10.00, 30.00) -0.443 0.657
ABiHt GCS[M(P,,,P,,) , PT43 ] 15.00( 13.00, 15.00) 12.00( 10.00, 13.00) -6.750 0.000
R (%) ] 92(96.84) 67(98.53) 0.030* 0.862
S [41(%) ] 93(97.89) 66(97.06) 0.000% 1.000
R [ (%) ] 60(63.16) 37(54.41) 1.258 0.262
Y B TE T3 [ (%) ] 55(57.89) 55(80.88) 9.544 0.002
PR R AEL B (%) ] 7( 7.37) 5( 7.35) 0.000 0.997
i ) 84T L 481 (9% ) 78(82.11) 60(88.24) 1.147 0.284
i ot 25 R 95 [ 451 (9% ) 29(30.53) 21(30.88) 0.002 0.961
I 45 i S (M (P, P,;) ;mm H,0] 300.00( 240.00, 320.00) 280.00( 192.50, 330.00) -0.917 0.359
WBC[M(P,,P,;) % 10%/L] 100.00(  35.00, 220.00) 83.50( 15.75, 220.75) -0.835 0.404
FEEERE(M(P,, P,y ,mg/L] 1640.00(1060.00,2320.00) 1520.00(1010.00,2530.00) -0.030 0.976
AWML M(P,;, Pyg) ,mmol/L ] 207 1.60, 2.68) 231 173, 3.15) -1.641 0.101
FALY [ M(P,;,P,;) ,mmol/L] 110.00( 105.50, 116.10) 110.50( 106.78, 114.75) -0.210 0.833
FLER[M(P,;,P,;) ,mmol/L] 470(  3.63, 6.09) 529(  3.87, 8.07) -2.405 0.016
Ji S LM (P, P,) , U/L] 4.80( 330, 7.70) 5.80(  3.40, 9.48) -1.668 0.095
N R 1 (%) ] 8( 8.42) 27(39.71) 23.004 0.000
AR5 [ 51 (% ) ] 16(16.84) 32(47.06) 17.417 0.000
i 13 1. [ 451 (9% ) ] 1( 1.05) 3( 4.41) = 0.309
it B (%) ] 23(24.21) 11(16.18) 1.550 0.213
*adjusted x* value, 1% IE x*{H . —, Fisher's exact test, Fisher iffi UJ ## % 1% . Two-independent-sample ¢ test for comparison of age, Mann -

Whitney U test for comparison of delay in treatment, GCS score on admission, pressure, WBC, protein quantification, glucose, chloride, lactic
acid, adenosine dehydrogenase of CBF, and x? test for comparison of others, AE A Y LE A AT W A SE AR A 1Y o K 56, RE R VA YT IS ] LA BE I GCS T
Sy JWHRE J)  WBC L [ A A CFLIR IR B U Y LU BEAT Mann-Whitney U KT8, HoAR 8 AR Y LLBAT RS . GCS,
Glasgow Coma Scale, Glasgow Bk 5 3% WBC, white blood cell, FH 2 i 41
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Table 2. Variable assignment of related influencing factors of long-term dismal prognosis of severe TBM
g IAH . W fEL = TAH
0 1 0 1 0 1
e 1 19 )i TG R 4F TG A R AR & b I JEE A A ALE: & Z
PE 51 Tk 7Pk & i e G Aot 225 SR 9 5 =
[N T P S = & fisi LK e 2
W PR I & 2 A K e 2 i A5 5E % b
RN 5 2 P4 B TE g 7 2 i H4 1L i iz
WA .4_.* = P & A 1 2 Sk 5 e
T3 ERE AL M IR AR B A I TS AN R A DG 52 e R 2 A BRI 2 Logistic [m1IE 43 B
Table 3. Univariate Logistic regression analysis of influencing factors of long-term dismal prognosis of severe TBM
A b SE Wald x> Pfi OR{f OR 95%CI || Z& 4 b SE Waldy®> Pfi OR{E  OR95%CI
Ltk -0.022 0332 0.004 0948 0979 0511~ 1.876 || WGEAIAE 0491 0462 1132 0287 1.635 0.661~ 4.042
I 0.053 0.010 25784 0.000  1.054 1.033~ 1.076 || IH#HZ B 0017 0344  0.002 0961 1.017 0.518~ 1.997
L 1.821 0499 13338 0.000 6.181 2325~ 16427 || Wi HHES  -0.004  0.002  2.126 0.145 0996 0.992~ 1.001
5 IR 1408 0.697 4082 0.043  4.089 1.043~ 16.030 | WBC 0.000 0.001  0.109 0741 1.000 0998~ 1.002
RN 2528 1.073 5548 0.019 12.533 1.529~102.753 || EHZE R 0.161  0.115  1.945 0.163 1.174 0937~ 1471
W 4 0.245 0332 0546 0460 1278 0.667~ 2.449 || %k 0236  0.130  3.309 0.069 1266 0.982~ 1.632
(el] 0336 0355  0.892 0.345 1399 0.697~ 2.807 || & k4 -0.004 0.020  0.041 0.840 0.996 0.957~ 1.036
FERYAYT I ] 0.003 0.009 0.085 0771 1003 0985~ 1.021 || FLF& 0.270  0.082  10.698 0.001 1309 1.114~ 1.539
ABER GCSTE4r  -0.676  0.130  27.084  0.000  0.509 0.394~ 0.656 || AREFMEER 0048 0.034 1969 0.161 1.049 0981~ 1.121
KA 0782 1.166 0449 0.503  2.185 0.222~ 21.466 || ALK 1.969  0.445  19.583 0.000 7.162 2.994~17.128
S -0.343 1013 0115 0735 0710 0.097~ 5.167 || JEf#3E 1479 0366 16303 0.000 4.389 2.141~ 8.998
ALK -0362 0323 1254 0263  0.696 0369~ 1312 || filiili i 1468  1.166  1.584 0208 4.338 0.441~42.635
VY BTG 1 1.124 0372 9135 0.003 3.077 1485~ 6.378 | 45k -0.504 0407 1532 0216 0.604 0272~ 1342
T KN -0.002 0.608  0.000 0997 0998 0303~ 3.287

GCS, Glasgow Coma Scale, Glasgow B3k 535 ; WBC, white blood cell, [ 4 Jig 315k
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Table 4. Multivariate stepwise Logistic regression analysis of influencing factors of long-term dismal prognosis of severe TBM
L3 b SE Waldy P ORI OR95%CI | 7%k b SE Waldxy® P ORfi  OR95%CI
A 0.062 0.016 14.881  0.000 1.064 1.031~ 1.098 || PUfLI S 0.098  0.550 0.032 0.859 1.103  0.375~3.240
90 1ML 0.727  0.695 1.093 0296  2.069 0.530~ 8.079 || LA 0.340  0.141 5.781 0.016 1.404  1.065~1.852
R -0.351 0955  0.135 0713 0.704  0.108~ 4.574 || IiFUK 0.648  0.626  1.072 0301 1911 0.561~6.514
5 i 0.930 1.277 0531  0.466  2.535  0.208 ~30.950 || fi## 5t 0.825  0.536 2.370 0.124  2.281 0.798~6.516
AR GCSPEST -0.619  0.145  18.103  0.000  0.539  0.405~ 0.716 || & %% 2.683  2.103 1.627 0.202

GCS, Glasgow Coma Scale, Glasgow N EE
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Figure 1 ROC curve of age, GCS score on admission, CSF

lactate level and the combination of the 3 indicators to
predict the long-term prognosis of patients with severe TBM.
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