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Analysis of clinical and imaging characteristics of cryptococcal meningitis
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[ Abstract] Objective To investigate the clinical and MRI characteristics of cryptococcal meningitis
and tuberculous meningitis co-infection in aquired immunodeficiency syndrome (AIDS) patients, and to
improve its diagnostic efficacy. Methods The clinical data of 39 AIDS patients with cryptococcal
meningitis and tuberculous meningitis co-infection (AIDS/CM/TBM) who were admitted to Shanghai
Public Health Clinical Center from Sept 2015 to Oct 2021 were retrospectively analyzed. Their clinical
manifestations, laboratory results and MRI findings were compared with 61 AIDS patients with

cryptococcal meningitis (AIDS/CM) and 42 AIDS patients with tuberculous meningitis (AIDS/TBM).
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Results The incidence rate of headache of the AIDS/CM/TBM patients was higher than that of the
ATIDS/TBM patients, and the incidence rate of convulsion, visual disorders, consciousness disorders were
higher than those in the AIDS/CM patients and AIDS/TBM patients (P<C0.05).The CD4" T cell counts
of 32 (82.0%) AIDS/CM/TBM patients were<<100 cells/pL. The white blood cell counts and the
cerebrospinal fluid (CSF) protein levels in the AIDS/CM/TBM patients were significantly higher than
those in the AIDS/CM patients, and the CSF glucose levels were significantly lower than those in the
AIDS/CM patients (P<C0.05).The CSF opening pressure and the CSF chloride levels in the AIDS/CM/
TBM patients were significantly higher than those in the AIDS/TBM patients (P<Z0.05). Thirty-four
(87.2%) AIDS/CM/TBM patients showed intracranial lesions in MRI examination, and the main
manifestations were meningitis and meningoencephalitis. The incidence of brain lobe lesions in the AIDS/
CM/TBM patients was higher than that of the AIDS/CM patients, and the incidence of dilated Virchow-
Robin spaces (VRS) or pseudocysts was lower than that of the AIDS/CM patients (P<C0.05).
Multivariate Logistic regression analysis showed that headache, consciousness disorders, and CSF glucose
levels<<1.85 mmol/L were correlated with the multiple infection of AIDS/CM/TBM (P=0.009, 0.005,
0.002). Conclusion The clinical manifestations of AIDS/CM/TBM are more severe, the changes of
laboratory examination are more significant, and the manifestations of brain MRI are meningitis and
meningoencephalitis. Headache, consciousness disorders, and CSF glucose levels<<1.85 mmol/L have
suggestive significance for clinical diagnosis,, which are helpful for timely intervention.
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Tab 1

Comparison of clinical characteristics among the three groups

[n(%)]

Clinical manifestation

Headache 35 (89.7)" 49 (80.3)"
Fever 29 (74.4) 43 (70.5)
Dizziness 17 (43.6) 24 (39.3)
Vomiting 16 (47.1) 18 (29.5)
Cough 12 (30.8) 13 (21.3)
Convulsion 11 (28.2)"? 2(3.3)%
Visual disorders 15 (38.5) " 6(9.8)?
Hearing disorder 4(10.3) 2(3.3)
Consciousness disorders 13 (33.3)® 7(11.5)®
Dyskinesia 5(12.8) 3(4.9)
Complications of pulmonary infection
Pulmonary cryptococcosis 2(5.1)"? 8 (13.1)?
Pulmonary tuberculosis 7 (17.9)" 2(3.3)?
Pneumocystis pneumonia 1(2.6) 1(1.6)

17 (40.5) 28.310 <0.001
24 (57.1) 3.144 0.225
11 (26.2) 2.980 0.221
7 (16.7) 2.926 0.087
13 (31.0) 1.620 0.455
5(11.9) 13.386 0.001
10 (23.8) 11.560 0.003
3(7.1) Fisher exact probability 0.276
7 (16.7) 7.595 0.023
6(14.3) Fisher exact probability 0.214
0(0.0) Fisher exact probability 0.022
11 (26.2) 11.454 0.003
2(4.8) Fisher exact probability 0.815

YCompared with AIDS/CM group, P<<0.05; *’Compared with AIDS/TBM group, P<<0.05.

S E®RE 39 AIDS/CM/TBM &,
32 i (82.0% ) CD4" T ik EL 4i B2 i1 % <<100 4~/pL.
AT AIDS/CM 4, AIDS/CM/TBM 41 i 3% 14 41
JL T B (P<<0.05) |, il B AR (i (P
0.001) , T 1% A B 7K SF B AL (P<<0.05) . AHE T
AIDS/TBM 41, AIDS/CM/TBM 1 & & i % W %
1 & (P<0.001) , ik B W S A 90 K F B & (P<<
0.001,%2).

SR MRI# &R B 39 7] AIDS/CM/TBM
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IR o (2) 95 KL B 25 Je MRUAE 58 1, £ 2245 S i
& 50 R i J5E i ¢ R o (D 5 A Y e B Sy I 5
FEJEL T2 RO A8 3 Ik 2 BT AT L A K e
S S R S R AR RE SR AL, T B T ORI T
NI T CIE 1) 5 ) iR G ¢ 28 = 22 3 B0 D Afi A8
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Tab 2 Comparison of laboratory tests among the three groups

CD4+ T cell counts (/pL) 32.00 (15.00,80.00) 24.00 (12.50,54.00) 45.00 (20.75,122.00) 2=7.231

<50 24 (61.5) 43 (70.5) 22 (52.4)

50—<2100 8 (20.5) 13 (21.3) 7 (16.8)

100—<C200 3(7.7) 4 (6.6) 11 (26.2)

=200 4(10.3) 1(1.6) 2(4.8)
White blood cell counts (/plL) 22.00 (10.00,82.00)" 10.00 (3.00,35.00) 20.00 (4.00,93.25) 2'=7.846
CSF opening pressure (mmH,0)  250.00 (160.00,300.00)®  300.00 (192.50,350.00)”  160.00 (118.75,220.00)  x’=27.865
CSF protein (mg/L) 1231.60 (862.90,1914.00)""  487.50 (286.00,764.35)”  901.85 (481.55,2626.33) x*=34.646
CSF chloride (mmol/L.) 117.88 + 3.83'» 120.35+ 6.75' 113.95 + 9.84 F=10.876
CSF glucose (mmol/L.) 1.94 + 0.75'" 2.55+0.88" 2.09 +0.94 F=7.038

0.027

0.020
<20.001
<20.001
<<0.001

0.001

CSF: Cerebrospinal fluid. Vvs. AIDS/CM group, P<C0.05; *vs. AIDS/TBM group, P<C0.05. The measurement data subject to normal

distribution are represented by Z +s. The measurement data not subject to normal distribution are represented by M (P,;, P,.). The enumeration

data are represented by n (%).

FEl 8] B2 (virchow-robin spaces, VRS) §" Jk m 8 # 1)
PIC R, Z 00 T IR X, BXT R4, TIWT &2
RA5%5 , T2WI . FLAIR 2 f & 5 & {5 %5 . DWIHB 43
RS G L e IR TN N R
(Kl 2),5 AIDS/CM 4 & # R AEvE R BARST o I
Ah,J6HE B ATDS/TBM $#1E 1 % B, B 45 #

X(F3),
% [F = Logistic [8] I3 43 7

L, ERWE I #E X (P<0.001,%£3) . (3) I %
SiE « A] H B FROK AR BE L 3 4] 22 ST G iR

EAEANIER R R
W, SR R H A R ik B RO <<1.85 mmol/L
5 AIDS/CM/TBM i # £ fH IR L (£ 4) .

The meninges of the bilateral frontal-parietal area were thickened, with isointense on T1WI, T2WI, FLAIR, and large edema in adjacent to

brain parenchyma (A-C), DWI showed no restriction (D), after contract, linear and strip-like enhancement were seen (E, F).
1 FGAE %A AIDS/CM/TBM #3 #) MRI R 3

Fig1 The MRI characteristics of meningitis in AIDS/CM/TBM patients
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Large abnormal signals were seen in the bilateral basal ganglia regions, with hypointense on T1WI (A), hyper- or hypointense on T2WI and
FLAIR (B, C), DWI and ADC showed partial restriction (D, E) , after contract, dot and patchy enhancement were seen (F), and cerebral

infarction in the bilateral basal ganglia regions with microbleeds.

B2 fiE R

AIDS/CM/TBM £ & 1 MRI R I

Fig2 The MRI characteristics of meningoencephalitis in AIDS/CM/TBM patients

R3 3HBEEHELE MRIZEESFTELR

Tab 3 Comparison of brain MRI characteristics among the three groups

[n(%)]

With intracranial lesions 34 (87.2) 45 (73.8) 34 (81.0) 2.701 0.250
With multiple lesions 23 (59.0) 29 (47.5) 20 (47.6) 1.471 0.491
Lesions distribution
Basal ganglia region 11 (28.2) " 23 (37.7)7? 6(14.3) 6.742 0.033
Frontal lobe 17 (43.6) V" 10 (16.4) 10 (23.8) 9.289 0.010
Parietal lobe 18 (46.2)"" 6(9.8)? 13 (31.0) 17.028 <0.001
Temporal lobe 11 (28.2)" 4(6.6)? 14 (33.3) 12.977 0.001
Occipital lobe 8 (20.5) 5(8.2) 8 (19.0) 3.722 0.172
Cerebellum 7(17.9) 5(8.2) 8 (19.0) 3.084 0.218
Brainstem 0(0.0) 2(3.3) 3(7.1) Fisher exact probability 0.275
Lesions form
Meningeal enhancement 10 (25.6) 6 (9.8) 8 (19.0) 4.427 0.115
Tuberculoma 0(0)? 0(0)? 10 (23.8) Fisher exact probability <0.001
Dilated VRS or pseudocyst 11 (28.2)"” 22 (36.1)" 0 (0) 18.880 <0.001
Complication
Cerebral infarction 14 (33.3) 17 (27.9) 14 (33.3) 0.635 0.730
Hydrocephalus 6 (15.4) 2(3.3) 5(11.9) Fisher exact probability 0.083

VRS: Virchow-Robin spaces. "’ Compared with AIDS/CM group, P<<0.05;

@ Compared with AIDS/TBM group , P<<0.05.
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B % [A = Logistic B )3 5 47
Tab 4 Multivariate Logistic regression analysis for AIDS
patients with cryptococcal meningitis and

tuberculous meningitis co-infection

Headache = 9.112 1.740—47.721  0.009
Consciousness disorders = 27.780 2.707-285.140 0.005

CSF glucose (mmol/L) <1.85 9.507 2.269-39.839  0.002
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# AIDS/CM # % K AIDS/TBM & % 09 il IR %
451 R AIDS/CM/TBM £ B /B & 1F 1
b AIDS/CM (AIDS/TBM 4 Jf- B e f 35t B ™
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W T, 22 8 R e ) T2 B o e [ P T
AR ZHWEZ RSN RE—L BR, LFHSE
WA B TR GIF 2 Bk

SCR A A, CD4" T bk EL 40 T BOK - T
TPl AIDS (8 & BL 2 PR 9 KUK . CD4" Tk
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