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— Bx: chronic granuloma with necrosis
— AFB (-) MTB PCR (-) MTB culture not done
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HQAH8HO| HEtN E M

= -/ o
¢ l_F“S)Jjadil %KFQ —jE }E 150,000 =
Ol X = O i
aoOf |-;—|-X| — 141,457
c0E [ 80YlH 904 (H "
130,000 -

% 2> 18% > 20%

Schlossberg D. TB & NTM Infects textbook 120,000 -

4

—

116,590

* H—:” 9—| DE:' i” -C;)—| %:;" OJ If 100,000
- AIDS 25,000 j
- & gd Q X“ Xﬂ Af% 15,0001
- Asilans -

5,000 - 116.6%

1977-81 1982-86

Mehta JB, et a/ Chest 1991;99:1134-38
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Fc|UctilA &l 298 = & 20%
TB pleurisy

TB lymphadenopathy

TB peritonitis, intestinal TB
Musculoskeletal TB

TB meningitis

Genitourinary TB

TB pericarditis
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TB lymphadenopathy

m| 2| geh o] 7ty 22 ((0l= Arz0lA DA 12|
A 40%0| )

AR B

40%0| SO M HZH = CHE T2 S

LIEFZ2 FNABX or surgical bx
— AFB smear, culture
— M. TB PCR

— Chronic granuloma with/without caseating
necrosis




Diagnostic yield of conventional

tests
Final Diagnosis
| Extrapulmonary Mot
Tuberculosis? Tuberculosis
Characteristic (n =32) (n = 39)
Results of diagnostic tests for tuberculosis
Granulomatous inflammation seen in biopsy specimen 22 (69)1 3(9)9
Positive acid-fast bacilli stain in biopsy specimen 5 (16) 0
Positive Mycobacterium tubercufosis polymerase chain 15 (47) 0
reaction in biopsy specimen
Positive M tuberculosis culture in biopsy specimen 18 (56) 0

JBiopsy specimens were available in 25 patients. Of 3 patients with chronic granulomatous
inflammation, 2 were diagnosed as having fungal infections and 1 as having brucellosis.

NSt 5. Arch Intern Med 2007; 167:2255-9



Paradoxical response

A ZoH0f| A 2ol X[ T ChE b2 -Z23H0f| A
FEFE

EF 20-30% L

2 270N 87120 2E(THF= 1250

gL

Noncompliance

- e =X

- Uy A

IRIS (immune reconstructive inflammatory syn)
- Paradoxical TB-associated IRIS

- unmasking TB-associated IRIS



41 year-old woman

970 & ™ Lt. cervical LN enlargement 2510 A|2iSH Biopsy 21t
Chronic granulomatous inflammation with caseous necrosis 2274 2 QI L},

AFB stain/culture & o ZtOIE|X| QUQUO L} st AGHK| B A|ZSHLY,

S/HE ™ (K2 474 B Lt cervical LN 27|7t T S48t
2702 ™ Paradoxical responseZ THEFSEO PD 60mg A|&HSHRICE

=FA| Biopsy 21} Necrosis with spindle cell proliferation 29I E[ AL}

17HE ™ PD 30mgZ H &SI FX| SO T Lt. cervical LN swelling &3,
Rt. Cervical LN enlargement M2 2SI 23 Q|2 T UL



Physical Examination
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Qutside slide review (Lt. cervical LN, 9MA)
: Chronic granulomatous inflammation with caseous necrosis

H&E (x100) H&E (x400)




Summary

Non-keratinizing

: Spindle cell carcinoma
Chronic proliferation with
granulomatous necrosis

inflammation with
caseous necrosis

2014.7 2014.8 2014.92014.102014.112014.12 2015.1 2015.2 2015.3 20154

HERZ HER S1+
PD 60 — 30mg CoDP



Drug resistance in E-TB

L= 0| M| 2} FAF?

- a2 B=5d0| BEOHMA 4= HxZIC?

~ | eZM2 fEE 0t 20| E=HE oA
et > atA LY T E?

7HLFCE: single resistance 15.1% (| 23t

16.7%)

O|=: CHY|LHME & 0.9% (I A8k 1.6%)
Le|Ltel: CHYLHE & 15% (H| 23 23%)

Yang H, et al. /nt J Tuberc Lung Dis 2005;9:288-93
Peto HM, et al. Clin Infect Dis 2009;49:1350-7
Kim MJ, et al. / Korean Med Sci 2009:24:237-41



MDR 1.8%

Drugs resistance pattern

Cases (%)
N=168

Infection sites

Any resistance
INH

SM

OFX

INH+SM
EMB+PAS
INH+PZA+PTH
INH+EMB+SM
INH+PTH+SM
INH+RMP+EMB
INH+RMP+EMB+PZA

INH+RMP+EMB+PZA+PTH+KM

15(8.9)

I~
P, T e, T i, Tt T s, T st T e, T st T s, T i T
NS

—_ 1 4 4 e e O
O O O O o o oo o o —=1MN
S O S O EEE O) gEay O

Colon (n=2), Skeletal (n=1), Peritoneal (n=1)
Lymph node(n=1) , Miliary with CNS (n=1)
Genitourinary

Miliary with CNS

Peritoneal

Lymph node

Pleural

Lymph node

Lymph node

Genitourinary with pulmonary

Miliary

|'O|'
D\l

Mt S Infect Chemother 2011; 43:258-61



Relapsed TB LAP

Table 1. Diagnosis and Treatment of Rifampin-resistant Relapsed Tuberculosis Cases

Case 1

Case 2

Sex/Age
Type of TB
Diagnosis of TB
AFB stain
TB culture
TB-PCR
Anti-TB treatment
Anti-TB drug susceptibility test
Anti-TB drug
Treatment duration

Recurrent symptom onset duration after anti-TB Tx.

Diagnosis of recurrent TB
AFE stain
TB culture
TB-PCR

Treatment for recurrent TB

F/38
cervical TB lymphadenitis

(+) from biopsy tissue
(-) from biopsy tissue
(+) from biopsy tissue

Not done
INH+RFP+EMB+PZA
6 months
4 months

(+) from biopsy tissue
(—) from biopsy tissue
(+) from biopsy tissue

M/38
liver, spleen and peritoneal TB

{+) from biopsy tissue
Not done
Not done

Not done
INH+RFP+EMB+PZA
9 months
4 months

{—) from biopsy tissue
() from biopsy tissue
(+) from biopsy tissue

Anti-TB drug susceptibility test
Result of drug susceptibility test

DNA line probe assay {GenoType@ MTBDRplus)

INH : susceptible
RFP : resistant

DNA line probe assay (GenUTyrpe® MTBDRplus)
INH : susceptible
RFP : resistant

Anti-TB drug

Treatment duration
Outcome/duration of follow up

INH+EMB+PZA (2 months)
INH+EMB (16 months)

18 months

Recovered/3 months

INH+EMB+PZA+Maoxifloxacin

18 months
Transferred state

=
L

op>

O O —

O] ZIAsh

Infect Chemother 2012; 44:485-90




PR 23%

Characteristic Value

Time to onset of paradoxical response, 8 (4—14)
median weeks (interquartile range)

Nature of paradoxical response
Enlargement only, n (%) 17
Discharging sinus, n (%) 14
Enlargement and discharging sinus, n (%) 8
New nodes at same site with or 5
without discharging sinus, n (%)

New nodes at other sites with 7 (13)
discharging sinus, n (%)
New nodes at other sites without 3 (6)

discharging sinus, n (%)

26, ZMSE  J Infect 2009; 59:56-61



PR

Treatment
Steroid, n (%) 2 (4)
Aspiration, n (%) 10? (19)
Excision, n (%) 12b (27)
Observation, n (%) 0 (56)

Rebiopsy, n (%) 1 (39)

Results of rebiopsy

AFB-positive, n/N (%) 7/21 (33)
TB PCR-positive, n/N (%) 6/11 (55)
M. tuberculosis culture-positive, n/N (%) 0/6 (0)
Histology

Granuloma with or without 17/21 (76)

necrosis, n (%)

Necrosis or inflammation, n (%) 5/21 (24)

238 ZMSE  J Infect 2009; 59:56-61



35

30

25

20

Episodes, n

10

Late PR

710% 30%

m Late PR

OEarly PR

I.---
8

1 2 3 4 5 6 7 9 10
Months after initiation of anti-tuberculosis treatment

SAILY, 283t Int J Tuberc Lung Dis 2015; 19:1388-94



Months

Initiation of anti-tuberculosis treatment

0-_ |
Enlargement of lymph node or Regression of lymph node
new development of lymph node
Resistant TB Modﬁmajuon
]_} of anti-
4 treatment
24 Paradoxical response (early)
W
, No modification of anti-
1 tuberculosis treatment
T l
61 —
Completion of | F‘aradox&nlzaatle;esponse Completion of
treatment I, s L treatment
12— Short-term observation (1-4 weeks)
Drug susceptibility testing /’\
Biopsy Regression of lymph node
|
v v

M. tuberculosis culture-positive | | M. tuberculosis culture-negative

SAILE, Ad3t. Int J Tuberc Lung Dis 2015; 19:1388-94



Number of episodes

[ [ —
O = — bt
1 1 1

= v om0 -1 0
1 1 1 1 1

Post-therapy PR (PTPR)

154 TB LAP - post-therapy LAP 24 (16%)
Of 24 patients, 22 (92%) PTPR vs 2 (8%) clinical recurrence

1 Post-treatment PR (n=22)
Hl Clinical recurrence (n=2)

IHHHHHH H [ 11 ]

I I I I
01 23 45 6 78 9 1011121314151617 18192021 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42

Months after completing TB treatment

971z, d-det Jinfect 2013; 67:408-15




PTPR

Transfer 2HX =&t

}

Characteristic

All cases (n = 36)

Results of lymph node re-biopsy
Positive AFB stain
Positive M. tuberculosis PCR
Positive culture for M. tuberculosis
Histological findings
Granuloma with necrosis
Granuloma without necrosis
Necrosis or inflammation
Positive IGRA
Type of treatment
Steroid
Aspiration
Excision
Retreatment with TB medication
Qutcomes
Post-treatment PR
Clinical recurrence
Microbiological recurrence

Duration of post-treatment lymphadenopathy,

median weeks (IQR)

=]
=

7=

I

Z1
O

Nk

4/23 (17.4)
11/23 (47.8)
0/23 (0)

9/23 (39.1)
3/23 (13.1)
11/23 (47.8)
12/13 (92.3)

1(2.8)
2 (5.6)
1(2.8)
2 (5.6)

33 (91.7)
3(8.3)

0 (0)

13 (4-27)

J Infect 2013; 67:408-15



Patients
with post-treatment
lymphadenopathy

Short-term

observation
(1-4 weeks)

[ Improvement ] { Persistent }

lymphadenopathy

'

[ Re-biopsy ] —p [

'

Consistent
with TB

diagnosis

Alternative J




N

[ Culture-negative ] [ Culture-positive ]

4

Drug-resistant TB

based on rapid
molecular assay?

N

Good compliance Poor compliance

with initial TB
treatment

with 1nitial TB
treatment

Cosmetic
concern or quality
of life impairment

Yes

v

[ Treat for TB ]

Consider
anti-inflammatory
agents or surgery




Early
paradoxical

response

| ate Post-therapy

paradoxical paradoxical
response response

Size of lymph node

] | I
1-2 mo 6-9 mo 10-12 mo

[ I

start of antituberculous treatment Stop of antituberculous treatment

—t

245t ) Korean Med Assoc 2014; 57:34-40



Cosmetic outcome




TB meningitis (TBM)

{2 8389 5-10%
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Spectrum of CSF profiles

Virus TB/fungus bacterial
enterovirus VzZV B brucella listeria pneumococcus
HSV? cryptococcus
WBC
lymph lymph poly
Protein H



Age, Month Probability of Glucose Total PMN
ABM vs AVM Ratio 8 Count, /mm®
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Bacterial vs TB meningitis

* |Incidence: 4~7/100,000 (BMC ID 2013;13:108)

- cf) TBM: TB 100/100,000 - 30% E-TB
30/100,000 - 10% TBM 3/100,000



TBM ZICH 2l 4F of| = m

Variable Score
Age (years)

=36 2
=36 0
Blood WCC (103/ml)

= 15000 4
< 15000 0
History of iliness (days)

=6 -5
<6 0
CSF total WCC (103/ml)

=750 3
<750 0
CSF % neutrophils

=90 4
<90 0

+ 440|5} > TBM, 58 0|4 > non-TBM

Thwaites GE, et al. Lancet Neurol 2005:4:160-70



P-value
VZV without VZV with TB G 1 G 5
TB medication TB medication (Group 3, r?/ip r?/l;p P
(Group 1, n=63) (Group 2, n=16) n=24) Group 2 Group 3 for trend

Clinical manifestations

Cutaneous zoster 25 (40) 1(6) 0 0.01 0.40 <0.001
Altered mental status 6 (10) 6 (38) 17 (71) 0.01 0.04 <0.001

Seizure 2 (3) 0 5(21) >0.99 0.07 0.009
Clinical diagnosis, n (%) 0.001 0.29 <0.001
Meningitis 56 (89) 8 (50) 8 (33)

Encephalitis 7(11) 8 (50) 16 (67)
CSF findings

WBC (cell/mms3) 230 (65 - 500) 201 (93 - 419) 213 (123 - 383) 0.51 0.69 0.55

Neutrophil, % 1(0-6) 2(0-10) 26 (11 - 61) 0.56 <0.001 <0.001

Lymphocyte, % 79 (58 - 89) 83 (54 - 91) 60 (27 - 74) 0.61 0.17 0.03

Monocyte, % 14 (7 - 22) 10 (7 - 26) 10 (5 - 14) 0.82 0.37 0.02

Lymphomonocyte, % 97 (91 - 100) 96 (68 - 98) 74 (39 - 89) 0.73 0.001 <0.001
Glucose (mg/dL) 57 (52 - 64) 56 (46 - 68) 32 (18 - 44) 0.52 0.04 <0.001

. 0.21 (0.15-0.33)

CSF/serum glucose ratio 0.50(0.45-0.53) | 0.47 (0.36 - 0.51) (n=22) 0.07 0.001 <0.001
Protein (mg/dL) 85 (58 - 127) 128 (100 - 210) 202 (129 - 322) 0.001 0.20 <0.001
ADA (UIL) 3.4(1.7-6.0) (1=60)| 7.7(48-130) | 33 ((r?fzi)zo'& <0001 0003  <0.001
Highest ADA (U/L) 3.6 (1.7 - 6.4) (n=60)| 12.1 (8.0-15.0)| 1°° ((%]1:';3‘)31'6) <0.001 003  <0.001
Course of illness

ICU hospitalization, n (%) 4 (6) 4 (25) 10 (42) 0.049 0.28 <0.001
(OA/SS'Sted ventilation, n 1(2) 2 (13) 6 (25) 0.10 0.44  <0.001
Outcome, n (%)

Neurologic sequelae _

at discharge 11 (18) 6 (38) 10 (46) (n=22) 0.09 0.62 0.007

SMQl, M3 S. Unpublished data






51 year-old Female

e F/U CSF exam

- W 320 > 15 (1 wk) = 5 (3 wk) = 90 (4 wk) >
800 (6 Wk)

- Protein 318 - 188 (1 wk) - 1644 (3 wk) =
2818 (4 wk) = 3158 (6 wk)

- ADA 14 > 12 (1 wk) > 84 (3 wk) > 117 (4 wk)
> 110 (6 wk)

- M. TB PCR (+) AFB smear (-) =» culture (+) and
all susceptible M. tuberculosis






Arteries of the brain

anterior communicating

The groups of small
central arteries are not
labelled in this drawing.

anterior cerebral

middle cerebral

~ Cortical
M3-segment

posterior /
communicating

pontine
basilar

labyrinthine (more RSN

commonly a 7 “ R ’/ //

branch of AICA) A | J',[I/IV'{""
\ ; Z/é/’"a
Y N

vertebral \\‘%:‘
3 S 2
& A —
S e
posterior spinal
Right cerebellar hemisphere anterior spinal

and tip of right temporal
lobe have been removed.




se cerebral exudate type

Cerebral vasculitis and
infaction type




Hydrocephalus type

Granuloma type




IGRA In E-TB diagnosis

Sensitivity %
(n/N,® 95% Cl)

Specificity %
(n/N,? 95% ClI)

Confirmed or probable tuberculosis (n = 153) versus not tuberculosis (n = 172)

Site of infection
Lymph node
Abdominal

Central nervous system

Osteoarticular

Miliary

Disseminated
Presentation

Chronic forms

Indeterminate forms

Acute forms

84 (129/153, 78—89)
89 (48/54, 78—95)
79 (30/38, 64—-89)
74 (26/35, 58—86)
100 (28/28, 88—100)
89 (25/28, 73-96)
88 (42/48, 75—94)

93 (52/56, 83—97)
80 (33/41, 66—90)
79 (44/56, 66—87)

51 (87/172, 43—-58)
60 (6/10, 31—83)
54 (15/28, 36—70)
46 (40/87, 36—56)
55 (21/38, 40—-70)
not applicable

67 (2/3, 21-94)

—

57 (26/46, 42—70)
54 (21/39, 39-68)
46 (40/87, 36—56)

Aol MBSt JInfect 2011; 63:362-9
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IGRA In miliary TB diagnosis

» 44 patients with miliary TB?
 Sensitivity of QFT-GIT 68%?

No./Total (Sensitivity %, [95% Confidence Interval])

Diagnostic Tool Total (n=101) Miliary TB (n=52) Non-miliary TB (n=49)
Positive tuberculin skin test 28/64 (44 [32-56]) 8/32 (25 [13-42]) 20/32 (63 [45-T7T7])
Positive QuantiFERON-TB In-Tube 39/58 (67 [54—78])T 18/27 (67 [48-81])° 21/31 (68 [50—81])‘*\_
Positive T-SPOT.TB 91/101 (90 [83-95])" 47/52 (90 [79-96])" 44/49 (90 [78-96])°

aKim CH, et al. Clin Infect Dis 2014; 58:986-9
S ALY, ZMSE Medicine 2015: 94:1-5
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