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Table 1 Formula to predict fulminant hepatic failure
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* 63 year-old Male

2005.4.28 2005.5.2 2005.5.13 2005.5.17 2005.5.20 2005.5.23 2005.5.25
T-Bil (mg/dl) 1.0 1.1 6.3 11.8 16.5 19.8 17.7
D/T ratio 0.31 0.42 0.66 0.66 0.64 0.62 0.65
PT (%) Not done Not done Not done Not done 23 26 23
ChE (U/l) (185-431) 231 193 140 131 114 112 94
Converted ChE (U/I) 187 144 84 74 55 53 32
(135-413)
Yoshiba’s formula (factor: 2)  +0.03 +0.64 +1.76 +2.22 +2.75 +2.96 +3.13
Muto’s formula 11.60 13.78 12.41
(100%) (100%) (100%)
Study Group's formula 1.554 1.508 1.704
(82.5%) (81.9%) (84.6%)
Table 2  Survival of cases with drug-induced hepatitis according to severity
Mild Severe Fulminant

Toxic (paracetamol) allergic
Hepatocellular injury
Cholestatic

Mixed

Total

18/18 (100%)
4/4 (100%)
14/14 (100%)

36/36 (100%)

3/3 (100%)

4/4 (100%) 4/6 (67%)

4/4 (100%) 7/9 (77%)

mike 5 H 19 H GOT207 U/l, GPT 337 U/, T.Bil 11.65 mg/
dl, INH, EB ' 1k, 20 H GOT 84 U/I, GPT 201 U/I, T.Bil
16.5 mg/dl, PT 36.3%. 6 H 20 HEHENT 2 & W, Mg
Webilht, 7 H29 HIE L, BIEFs L WSz 6 H20H
FTHxFig. 1IZF LD/,
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(Showa University Fujigaoka Hospital 1996—2006.7)
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Table 1 Clinical findings of cases showing failure of desensitization therapy for RFP (9 cases)

History o Anti- Interval until !n}grvgl untjl Adversq reac- Interval until appear-
Case 1s\ge, of drug C'lvlmcal. myco- Advqrse appearance initiation ot. tion du_qng ance of :ddVCrSC reac- o ome
ex allergy diagnosis Zacterlal reaction  of adyerse desensitization Qesen51tlza— tion ‘durmg desensi-
rugs reaction therapy tion therapy tization therapy
1 75,F (—) Pulmonary  INH Fever + 1day after 30 days after Fever + 15 days after Stopped,
TB RFP eruption treatment adverse reaction  eruption treatment INH+EB
EB continued
2 68,F (—) Pulmonary RFP Eruption 3 days after 10 days after Eruption 12 days after Stopped,
NTM EB treatment adverse reaction treatment Change to
CAM LVEX
SM
3 75,F (—) Pulmonary INH Fever 7 days after 21 days after Fever 9 days after Stopped,
TB RFP treatment adverse reaction treatment INH+EB
continued
4 43, M (+) Pulmonary INH Eruption 3 days after 14 days after Eruption 11 days after Stopped,
(NSAID) TB RFP treatment adverse reaction treatment INH+EB
EB continued
PZA
5 52,M (—) Pulmonary RFP Eruption 4 days after 5 days after Eruption 9 days after Stopped,
NTM EB treatment adverse reaction treatment Change to
CAM LVEX
SM
6 88, M (—) TB pleuritis  INH Fever 5 days after 20 days after Fever 18 days after Stopped,
RFP treatment adverse reaction treatment INH+EB
EB continued
7 48, M (—) Pulmonary INH Eruption 3 days after 12 days after Eruption 10 days after Stopped,
TB RFP treatment adverse reaction treatment INH+EB
EB continued
PZA
8 73,M (—) Pulmonary INH Fever 6 days after 6 days after Fever 5 days after Stopped,
TB RFP treatment adverse reaction treatment Change to
EB LVEX, PAS
PZA
9 83, M (—) Pulmonary INH Eruption 15 days after 12 days after Eruption 32 days after Stopped,
TB RFP treatment adverse reaction treatment Changed to
EB LVFX, TH

TB: Tuberculosis, NTM: Nontuberculous mycobacteriosis, INH: isoniazid, RFP: rifampicin, EB: ethambutol, SM : streptomycin,
PZA: pyradinamide, CAM: clarithromycin, LVFX: levofloxacin, PAS: Paraaminosalychilate, TH: ethionamide

Table 2 Clinical findings of cases showing failure of desensitization therapy for INH (5 cases)

History o Anti- Interval until !n'tgwgl until Adverse' reac- Interval until appear-
Age, Clinical myco- Adverse  appearance initiation of tion during ance of adverse reac-
Case Sex of drug diagnosis bacterial ~ reaction  of adverse desensitization  desensitiza-  tion during desensi- Outcome
allergy drugs reaction therapy tion therapy tization therapy
1 52,F (+) Pulmonary INH Eruption 2 days after 10 days after Eruption 3 days after Stopped,
(PIPC ) TB+ RFP treatment adverse reaction treatment Second
NSAID/ T pleuritis  EB desensitization
PZA therapy, Failure
2 38,F (—) Pulmonary INH Fever+ 7 days after 14 days after Eruption 12 days after Stopped,
TB RFP eruption treatment adverse reaction treatment RFP+EB
EB continued
PZA
3 76,M (—) Pulmonary INH Fever 5 days after 20 days after Fever 10 days after Stopped,
TB RFP treatment adverse reaction treatment RFP+EB
EB continued
4 54,M (—) Pulmonary INH Fever 11 days after 15 days after Fever 6 days after Stopped,
TB RFP treatment adverse reaction treatment Changed to
EB LVFX+TH
PZA
5 80,F (—) Pulmonary INH Fever+ 11 days after 16 days after Eruption 3 days after Stopped,
TB RFP eruption  treatment adverse reaction treatment Changed to

EB LVEX+PAS
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Table 3 Comparison between the patient group showing successful desensitization
therapy and that showing failure of desensitization therapy

Successful cases Failure cases

Clinical findings (n=46) (n=14) p-value

Age (Mean+S.D.) 64.4+10.6 64.61+10.8 N.S.
Gender (Male : Female) 25:21 7:7 N.S
History of drug allergy (+) 6 (13.0%) 2 (14.3%) N.S
Underlying disease 32 (69.6 ) 10 (714 ) N.S.

Respiratory disease (+) 10 21.7 ) 4 (28.6 ) N.S.

Non-respiratory disease (+) 28 (60.9 ) 9 (643 ) N.S.
Clinical diagnosis

Tuberculosis 36 (783 ) 12 (85.7 ) N.S.

Nontuberculous mycobacteriosis 10 21.7 ) 2 (143 ) N.S.
Adverse reaction

Eruption 21 457 ) 8 (57.1 ) N.S.

Fever 19 413 ) 5 (357 ) N.S.

Fever+ Eruption 5 (109 ) 1 (72 ) N.S.
Causative drug

RFP 27 (58.7 ) 9 (643 ) N.S.

INH 19 413 ) 5 (357 ) N.S.
Interval until appearance of adverse reaction (days) 4.8+0.6 5.1£0.6 N.S.
Interval until initiation of desensitization therapy (days) 27.6%=1.8 14.6+1.3 0.013
Interval until appearance of adverse reaction during 15.0£1.1 12.1+£0.9 N.S.

desensitization therapy (days)
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Fig. 1 Isoniazid-induced pneumonitis in a 45-year-old
woman. HRCT shows patchy ground-glass opacity with
interlobular septal lines and centrilobular nodules.

Fig. 2 A 48-year-old man with active pulmonary tuberculosis. A: HRCT scan, obtained through the
right upper lobe, shows centrilobular nodules, tree-in-bud appearance, confluent nodules. B: HRCT
scan, obtained through the right upper lobe at the same level as A, taken 2 months later, shows enlarged

and confluent large opacity.
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Table HRCT findings of new lesions in transient

progression and true progression

. Transient progression  True progression

CT findings (n=p 13g) ([Il) =g1 0)
Consolidation 10 (77) 4 (40)
Ground-glass 12 (92) 3 (30)*
Macronodule 7 (54) 8 (80)
Centrilobular nodule 5 (38) 7 (70)
Tree-in-bud 0 (0) 6 (60)*
Cavitation 0 (0) 4 (40)°

Number in parentheses are percentages.

p<0.01, °p<0.05

(Adapted from Akira M, et al.: Transient radiographic progression
during initial treatment of pulmonary tuberculosis: CT findings. J
Comput Assist Tomogr. 2000 ; 24 : 426—-431.)

PERERIC B\ T 22, MikEEDEA, S8R, AKX
LR ABICAOND 2L E2RELTW5,

6. £&OH

W EAL O HRCT T AL TCIR A D JE PR 3 % VI TTIR 2
Iz A (RICWEET) BT 2AYF T
A %72\ L consolidation Td 4. FH1C & 5 J0IR A LI
RLTWBZELHEDHNLTWEZELH B, T
XNz 2 AITHB L 7RI O S H P il
RKEFBP L7242 R T o TOIREDILRD & AT HIYIEAL
ARSI o¥ (W38

BOMBEOEALTIE, HELZBZII LT LIz
T % 8 9 SCEHON YO RS 70 v LSRR IR,
tree-in-bud appearance Td %o 1B PEMi#EH% O Wi {4 % 5
T 5,

KEA% HE867& 52 5 20114FE 2 A

X 73

1) ImJG, Itoh H, Shim Y-S, et al.: Pulmonary tuberculosis: CT
findings, early active disease and sequential change with
antituberculous therapy. Radiology. 1993 ; 186 : 653—660.

2) Rossi SE, Franquet T, Volpacchio M, et al.: Tree-in-bud
pattern at thin-section CT of the lungs: radiologic-pathologic
overview. Radiographics. 2005 ; 25 : 789-801.

3) Hatipoglu ON, Osma E, Manisali M, et al.: High resolution
computed tomographic findings in pulmonary tuberculosis.
Thorax. 1996 ; 51 : 397-402.

4) Rossi SE, Erasmus JJ, McAdams HP, et al.: Pulmonary drug
toxicity : radiologic and pathologic manifestations. Radio-
graphics. 2000 ; 20 : 1245-1259.

5) Akira M, Ishikawa H, Yamamoto S: Drug-induced pneu-
monitis: thin-section CT findings in 60 patients. Radiology.
2002 ; 224 : 852-860.

6) Rossi SE, Erasmus JJ, Volpacchio M, et al.: “Crazy-pav-
ing” pattern at thin-section CT of the lungs: radiologic-path-
ologic overview. Radiographics. 2003 ; 23 : 1509—-1519.

7) Akira M, Sakatani M: Clinical and high-resolution computed
tomographic findings in five patients with pulmonary tuber-
culosis who developed respiratory failure following chemo-
therapy. Clin Radiol. 2001 ; 56 : 550—-555.

8) Akira M, Sakatani M, Ishikawa H: Transient radiographic
progression during initial treatment of pulmonary tubercu-
losis: CT findings. J Comput Assist Tomogr. 2000 ; 24 (3) :
426-431.

9) Kim H-C, Goo JM, Lee HJ, et al.: Multidrug-resistant tuber-
culosis versus drug-sensitive tuberculosis in human immuno-
deficiency virus-negative patients: computed tomography
features. ] Comput Assist Tomogr. 2004 ; 28 : 366—371.

The 85th Annual Meeting Mini-Symposium

MANAGEMENT OF ADVERSE EFFECTS WITH ANTITUBERCULOSIS CHEMOTHERAPY

Chairpersons : 'Kazunari TSUYUGUCHI and *Masako WADA

Abstract Tuberculosis has now become a curable disease
with chemotherapy. So it is natural that the present issues in
tuberculosis management are focused on how to complete
standard chemotherapy. In this context, management of adverse
effects constitutes an essential part of antituberculosis chemo-
therapy, as well as directly observed therapy. In this sympo-
sium, discussions were held about three major subjects on this
issue.

First, hepatotoxicity develops frequently and has sometimes
fatal outcome, which makes it the most problematic adverse
effect. “Management of hepatotoxicity during antituberculosis
chemotherapy” was published by the Japanese Society for
Tuberculosis (JST) in 2006. Dr. Shinsho Yoshiba evaluated

this recommendation and pointed out that the criteria for
discontinuation of drug based on AST, ALT and bilirubin
levels is too sensitive and the concept of predicting fulminant
hepatic failure (FHF) is lacking. He stressed the importance
of monitoring serum prothrombin time for predicting FHF.
Next, allergic drug reaction such as fever or skin rash often
causes distress, although rarely fatal. As isoniazid (INH)
and rifampicin (RFP) are key drugs for the cure, readminis-
tration of these drugs is often attempted by desensitization
therapy. “Recommendation about desensitization therapy of
antituberculosis drugs” was also published by JST in 1997.
Dr. Yoshihiro Kobashi reported high success rates of 79
percent for INH and 75 percent for RFP according to this
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recommendation. He also reported correlated factor with the
success, such as the longer period from the discontinuation
to the desensitization therapy and lower doses of drugs at
starting desensitization.

Finally, we sometimes experience transient worsening of
radiographical findings and general symptoms during anti-
tuberculosis chemotherapy. This is presumed to be due to aller-
gic reaction to dead bacilli without requiring discontiunation
of the drug. Differential diagnosis includes drug-induced pneu-
monia requring discontinuation and true worsening of pul-
monary tuberculosis due to drug resistance requiring change
in therapy. Dr. Masanori Akira reported that presence of
ground-glass attenuation and/or consolidation by HRCT sug-
gests transient worsening or drug-induced pneumonia, whereas
presence of centrilobular nodules and/or tree-in bud suggests
true worsening.

We believe that these findings from the symposium will add
useful information for management of adverse effects and be

helpful for implementation of antituberculosis chemotherapy.

1. Hepatotoxicity of antituberculosis drugs: Shinsho YOSHIBA
(Sempo Tokyo Takanawa Hospital)

Antituberculosis drugs are sometimes hepatotoxic. Doctors
who are responsible for the treatment of patients with tuber-
culosis should always be aware of their hepatotoxicity, because
it seldom leads to fulminant hepatic failure.

The Japanese Society for Tuberculosis proposed criteria
based on the levels of AST, ALT and bilirubin for the preven-
tion of such grave hepatic injury in 2006. In recent years
attempts have been made to predict fulminant hepatic failure
(FHF) before patients develop coma. Yoshiba's formula using
prothrombin time, etiology, cholinesterase and bilirubin is
widely accepted as useful to predict FHF. Introduction of the
formula to this area is recommended.

2. Desensitization therapy for allergic reactions of antituber-
culous drugs: Yoshihiro KOBASHI, Mikio OKA (Division
of Respiratory Diseases, Department of Medicine, Kawasaki
Medical School)

We evaluated the usefulness of desensitization therapy for

patients showing allergic ractions of INH and RFP according
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to the guideline proposed by the Japanese Society for Tuber-
culosis.

Adverse reactions were 22 patients with drug eruption, 22
with drug fever and 6 with drug fever plus eruption. The clinical
effect of desensitization therapy was good in 27 out of 36
patients for RFP (75%), and in 19 out of 24 patients for INH
(79%). The comparative study between patient group with
success desensitization therapy and that with failure desensi-
tization therapy was not a significant difference except for
initiation period of desensitization therapy.

3. The imaging features of early transient radiographic pro-
gression, true worsening of TB, and drug induced pneumonitis
during TB treatment: Masanori AKIRA (Department of Radi-
ology, NHO Kinki-chuo Chest Medical Center)

HRCT findings of the new lesions in the early transient
radiographic progression are enlargement or confluence of the
original lesions, development of areas of ground-glass attenua-
tion and/or consolidation ipsilateral to the original lesion, and
development of areas of ground-glass attenuation and/or con-
solidation in the subpleural region contralateral to the lesion.
These CT findings may suggest a local hypersensitivity reac-
tion to drug or massive dead tubercle bacilli per se. In contrast,
CT findings of patients with multiple drug-resistant tuberculosis
and true progression are centrilobular nodules, tree-in-bud
appearance, nodules, and cavitation. These CT findings may
suggest a bronchogenic spread from the original tuberculous
lesions.
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