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Original Article

PARADOXICAL RESPONSE IN THE TREATMENT
OF SPINAL TUBERCULOSIS

Kazutaka IZAWA

Abstract [Purpose] Clinical or radiological worsening of the condition of patients with tuberculosis in their
early phase of adequate anti-tuberculosis treatment is called a paradoxical response (PR). This study aimed to
determine the incidence and clinical features of PR in patients with spinal tuberculosis (spinal PR). [Patients
and Methods] Ninety-two patients who underwent conservative treatment for spinal tuberculosis for at least
3 months were retrospectively reviewed. The average age of the patients was 68 years. Thirty-seven out of
the 92 patients had pulmonary lesions. Thirty-two patients were diagnosed as having extra-pulmonary thoracic
conditions, such as miliary tuberculosis or tuberculous pleuritis. Twenty-three patients did not have intrathoracic
lesions. Forty-two patients underwent surgery at least 3 months after initiation of the anti-tuberculous treatment.
The average period of pre-surgical treatment was 4.2 months. Axial magnetic resonance imaging (MRI) scans
of the spinal lesion obtained at the initiation of the treatment (baseline images) were compared with those
obtained 3 months later. Spinal radiographs obtained at baseline were compared with those obtained 3 months
later to examine the loss of kyphosis angle and vertebral body height of the main lesion. Chest radiographs of
patients with thoracic lesions, obtained during 3 months, were examined to identify PR of the thoracic lesions.
Albumin, C-reactive protein (CRP), and hemoglobin levels between patients with and without spinal PR were
compared at baseline and at 3 months. White blood cells (WBC) and their fraction were compared at baseline,
1 month, 2 months, and 3 months. [Results] The axial MRI of the spinal lesion obtained at 3 months showed
decrease, no change, and increase in the maximum diameter of the abscess in 29 (31%), 46 (50%), and 17 (19
%) patients, respectively. Those who experienced an increase were categorized as presenting a spinal PR. Seven
patients presented with PR in the thoracic lesions (10%), and 1 presented with PR in both spinal and thoracic
lesions. The rates of immunocompromised patients were significantly higher among those with PR than those
among patients without PR. The rate of patients with non-cavitary pulmonary lesion as well as pleural lesion
were significantly higher among the patients with PR. Average vertebral body height loss during 3 months was
significantly greater among patients with spinal PR. Albumin and hemoglobin levels at the baseline were
significantly lower among patients with PR. WBC count of the patients with PR at 2 and 3 months, as well
as eosinophil count of the patients with PR at 1 and 2 months were significantly higher than those among
patients without PR. [Conclusion] Spinal PR occurred in 17 (19%) out of 92 patients with spinal tuberculosis
who were treated conservatively. Development of PR is suspected to be related to the immunocompromised
status of the patients, including poor nutrition and immunological reaction after initiation of the treatment.
We should be careful regarding this phenomenon during the treatment of spinal tuberculosis.
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INTRODUCTION

A clinical or radiological worsening in patients with
tuberculosis during the early phase of their adequate anti-
tuberculosis treatment is called a paradoxical response (PR),

paradoxical reaction, or paradoxical deterioration”. Usually, a

PR is identified in patients with pulmonary tuberculosis, as
well as in those with various extra pulmonary lesions located
in their central nerve systems, lymph nodes, abdominal organs,
or osteoarticular regions. There are a few studies that report
on PRs in patients with spinal tuberculosis (Fig.1A, 1B).
However, the incidence and risk factors associated with this
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Fig. 1 A paradoxical response in spinal tuberculosis. Coronal view of a spinal MRI at the
initiation of treatment (A) and 3 months later (B) showing significant enlargement of the

abscess (arrow).

phenomenon remain unclear. Therefore, the purpose of this
study was to investigate patients with spinal tuberculosis to

reveal the incidence and clinical features of spinal PRs.
PATIENTS AND METHODS

We retrospectively reviewed 92 patients who underwent
conservative spinal tuberculosis treatment for at least three
months between July 1999 and January 2018. The group
comprised 44 male and 48 female patients. The group'’s average
age was 68 years (range=30—88 years) and average body
mass index was 19.7 (range=12.4-27.0). Twelve patients
were immunocompromised due to comorbidities, including
diabetes mellitus (n=10) and oral steroid use to treat rheu-
matoid arthritis or polymyositis rheumatica (n=2). Spinal
lesions were found in the thoracic (n=15), thoraco-lumbar
(n=32), lumbar (n=33), and lumbo-sacral (n=12) regions.
The average number of affected vertebrae was 2.3 (range=
2—-6). The severity of the spinal tuberculosis lesions was
classified using a staging system proposed by Kumar?:
Stage I (implantation with no spinal deformity; n=10), Stage
II (early destruction with kyphotic deformity of less than
10 degrees; n=41), Stage III (advanced destruction with
kyphotic deformity of more than 10 degrees; n=29), Stage
IV (neurological involvement; n=12), Stage V (residual
deformity; n=0). Thus, more than half of the patients as-
sessed during this study were in the early stages of spinal
tuberculosis. Of the total 92 patients, 37 displayed intratho-
racic lesions, including 9 with cavitary lesions and 28 with
non-cavitary lesions. Furthermore, 32 patients were classified
as having extra-pulmonary thoracic lesions, such as miliary

tuberculosis (n=27) or tuberculous pleuritis (n=35). Finally,

Table 1 Patient characteristics

Characteristics (n = 92) n or Mean=+SD

Male/Female 44/48

Age, years (mean+S.D.) 67.8+17.5
Body mass index, kg/m? 19.7+3.7
Immunocompromised 12
Diabetes mellitus 10
Receiving systemic steroids 2
Location of spinal lesions
Thoracic 15
Thoraco-lumbar 32
Lumbar 33
Lumbo-sacral 12
Severity of spinal lesions (Kumar classification)
Stage | 10
Stage II 41
Stage 111 29
Stage IV 12
Pulmonary lesions 37
Cavitary lesion 9
Non-cavitary lesion 28
Miliary lesion 27
Pleural lesion 5
No intrathoracic lesion 23

23 patients did not have intrathoracic lesions (Table 1).

Each patient received one of two anti-tuberculous drug
regimens. The first choice was Method A, consisting of
isoniazid (INH), rifampicin (RFP), pyrazinamide (PZA), and
ethambutol (EB) or streptomycin (SM). Method B consisted
of INH, RFP, and EB or SM, and was administered to
patients who could not tolerate the side effects of PZA.

Before starting any treatment, Mycobacterium tuberculosis
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Fig.2 The definition of a spinal PR. If the maximum diameter of the abscess in an axial
MRI image at the initiation of the treatment (A, arrow) became 30% larger in 3 months
(B, arrow), the lesion was categorized as presenting a spinal PR.

was confirmed in all patients either by a needle biopsy of
the spine or by a sputum test. Overall, 41 patients were
treated with Method A and 51 patients were treated with
Method B. Treatment continued for at least 9 months with
both methods, but could be extended to 12 months based on
the severity of the tuberculous lesions or presence of comor-
bidities. Of the total, 42 patients underwent surgery at least
3 months after beginning the anti-tuberculous treatment. The
average period of pre-surgical treatment was 4.2 months
(range=3—10 months). Patients with any kind of drug
resistance, who were treated for recurrent tuberculosis, or
who underwent treatment with a regimen other than the two
standard methods, were excluded from the study.

Axial magnetic resonance imaging (MRI) was used to
assess the spinal lesions at the initiation of treatment
(baseline), and these images were compared with those
taken 3 months later. If the maximum diameter of the abscess
increased by 30% in 3 months, the lesion was categorized
as presenting a spinal PR (Fig.2A, 2B). Spinal X-ray images
at the baseline and at 3 months were compared to examine
the main lesion for loss of kyphosis angle and vertebral
body height. Chest X-ray images of patients with thoracic
lesions taken during the 3-month-treatment period were
studied to find any PRs of these lesions. Albumin, C-reactive
protein (CRP), and hemoglobin levels at the baseline and at
3 months were also compared. We determined the periodical
differences in white blood cell (WBC) count and fraction
between the baseline, 1 month, 2 months, and 3 months. The
chi-squared test was used to compare categorical variables
between the patients who presented with a spinal PR and
the remainder of the subjects and continuous variables were
examined using the Student’s t test. A P-value of <0.05
was considered statistically significant.
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Table 2 Details of the PRs
n (%)
Paradoxical response 23 (25%)
Spinal PR 17 (19%)
Thoracic PR 7 (10%)
Spinal and thoracic PR 1 (1%)

PR: paradoxical response

RESULTS

The axial MRI images of the spinal lesions taken at 3
months showed a decrease in the maximum diameter of the
abscess in 29 patients (31%), no change in 46 patients (50
%), and an increase in 17 patients (19%). Those who
experienced an increase were categorized as presenting a
spinal PR. There were seven patients who exhibited PRs in
a thoracic lesion (10%), with only one of them developing
a PR in both spinal and thoracic lesions (Table 2).

When comparing the characteristics of patients with and
without a PR, the rate of immunocompromised subjects was
significantly higher in the group with PRs. Furthermore, the
incidences of non-cavitary pulmonary lesions and pleural
lesions were significantly higher in patients with a PR
(Table 3).

For patients with a spinal PR, the severity of the spinal
lesion was classified as early stage (Stage I and II) in ten
patients and advanced stage (Stage III and IV) in seven
patients. There was no significant difference in the occurrence
rate of advanced spinal lesions between patients with and
without a spinal PR. During 3 months of treatment, the
average kyphosis angle loss of the lesions was —2.2 degrees
and —1.3 degrees in patients with and without a spinal PR,
respectively. The average vertebral body height loss over 3

months was 3.5mm in subjects with a spinal PR and 1.0 mm
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in patients without a spinal PR, a difference which was
statistically significant (Table 4).

When comparing the laboratory data between the two
groups, albumin and hemoglobin levels at the baseline were
significantly lower in patients with a PR (Table 5). The
WBC count at 2 and 3 months and eosinophil count at 1 and
2 months were significantly higher in those displaying a PR
than in patients without a PR (Table 6).

DISCUSSION

This study aimed to investigate patients with spinal
tuberculosis to reveal the incidence and clinical features
of spinal PRs. A spinal PR occurred in 17 (19%) out of

M 95 % BB 7 7 20204E11-12 A

92 patients with spinal tuberculosis who were treated conser-
vatively.

PRs have been sporadically reported since the 1970s,
mostly with regards to pleuritis, lymph node lesions, cerebral
tuberculoma, or bony lesions®~. Urakami et al. described a
case series of pulmonary PRs in 1978, which was the first
paper to detail a substantial number of patients presenting this
response. They speculated that an excessive immunological
reaction to tuberculous bacterial components is related to
the development of a PR®. Since studies had shown that
cavitary formation of pulmonary tuberculosis related to
immunological reaction and that this lesion could be formed

by dead bacteria”, the mechanism of PR development as

Table 3 Comparison of characteristics of patients with and without a PR

Patients with PR

Patients without PR

Characteristics (n=23) (n=60) P value
Age, years 61.4%20.1 69.91£16.2 0.06
Male/Female 14/9 30/39 0.15
Body mass index, kg/m? 19.6£2.6 19.7£4.1 0.71
Immunocompromised 4 8 <0.001
Pulmonary lesions

Cavitary lesion 1 8 0.001

Non-cavitary lesion 8 20 0.006
Miliary lesion 5 22 0.31
Pleural lesion 2 3 0.03
No intrathoracic lesion 7 16 0.49

Values are shown as mean£S.D. except where specified. PR: paradoxical response

Table 4 Comparison of characteristics of patients with and without a spinal PR

Patients with spinal PR

Patients without spinal PR

Characteristics (n=17) (n=75) P value
Severity of spinal lesions (Kumar classification)
Stage | 3 7 0.3
Stage 11 7 34 0.76
Stage 111 5 24 0.836
Stage IV 2 10 0.862
Kyphosis angle loss, degrees —2.2+5.1 -1.3+1.6 0.20
Vertebral body height loss, mm 35140 1.0£29 0.01

Values are shown as mean=®S.D. except where specified. PR: paradoxical response

Table 5 Comparison of laboratory data of patients with and without a PR:

albumin, CRP and hemoglobin

Patients with PR

Patients without PR

Variables (n=23) (n=69) P value
Albumin, g/d/

Baseline 3.34+0.7 3.7+3.0 0.006

3 months 3.1+0.7 3.1+0.6 0.95
CRP, g/d!

Baseline 37£22 4.1£3.8 0.87

3 months 1.7£1.5 1.7£1.8 0.49
Hemoglobin, g/d/

Baseline 109+1.6 129+2.1 0.002

3 months 124423 11.1£1.5 0.16

Values are shown as mean+S.D. except where specified.

PR; paradoxical response, CRP; C-reactive protein
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Table 6 Comparison of laboratory data of patients with and without a PR:
WBC count and its fraction

Patients with PR

Patients without PR

Variables (n=23) (n=69) P value
WBC count, cells/ul
Baseline 67512134 6571+£2380 0.85
1 month 6604 +1625 5644+2030 0.55
2 months 6285+t 1611 4994+ 1567 0.04
3 months 63101962 5370+1695 0.02
Neutrophil count, cells/ul
Baseline 485811341 5029+2146 0.94
1 month 4991+2139 3985+t1614 0.27
2 months 418611580 40261970 0.54
3 months 4275+1400 354941487 0.21
Lymphocyte count, cells/u/
Baseline 1053 +392 1092 +658 0.47
1 month 1206556 9394433 0.18
2 months 1214472 9924390 0.39
3 months 1106396 1118447 0.94
Eosinophil count, cells/u!
Baseline 117488 86183 0.27
1 month 300176 1811136 0.04
2 months 439509 251567 0.005
3 months 2391142 219%210 0.40

Values are shown as mean+S.D. except where specified.
PR: paradoxical response, WBC: white blood cell

speculated by Urakami et al. was rational at the time. How-
ever, no studies elucidating the exact mechanism of PRs
experimentally or clinically currently exist.

The incidence of PRs was reported to be 6—=30%%, show-
ing that this phenomenon is not rare in the treatment of
tuberculosis. For bony lesions such as the tibia¥, spine”, and
humerus'®, PRs have been discussed mostly in case reports
and, to our knowledge, there is only one available case series
on spinal PRs. Velivela et al. stated that 6 out of 30 (20%)
patients in their study developed a spinal PR'Y, a similar
incidence to the present investigation. However, no research
into the association between spinal and thoracic PRs has yet
been conducted. In the present study, there was only one
patient who suffered from both a spinal and thoracic PR at the
same time. In addition, no relationship between a spinal PR
and the severity of the spinal lesion at the baseline was
found. As described above, a PR is presumably caused by
an immunological reaction. Therefore it may be difficult
to predict a PR by the size of the lesion. We may have to
consider the difference between spinal and pulmonary
lesions in terms of local pooling of dead bacteria, which
remain longer with a spinal lesion. Consequently, even if
the early lesion seen with spinal tuberculosis is relatively
small, the pooling of dead bacteria may provoke a PR more
readily than with a pulmonary lesion, where the dead bacteria
can be emitted out in sputum. We reported that the negative
conversion rate for intraoperative specimens from patients
with spinal tuberculosis after 1 month of standard treatment
is 7.2%, which is significantly less than that of pulmonary
tuberculosis at the same time period'. This indicates that

bony destruction by activated osteoclasts'® may still be in
progress at that time, leading to the accumulation of
necrotic tissues, which can cause a spinal PR. In the current
study, there were four patients with a spinal PR who were
treated conservatively until the end of the regimen. On
average, it took 6.5 months after the initiation of treatment
for a decrease in the size of their abscesses to be observable
in MRI images. An enlargement of the spinal abscess during
anti-tuberculous treatment tends to be managed with the
addition of another anti-tuberculous drug or elongation of
the treatment period, because they usually suspect an
insufficiency in the regimen. However, if the patient displays
no drug-resistance, we should consider the contribution of
a spinal PR to a patient’s worsening condition during the
treatment of spinal tuberculosis.

Furthermore, understanding the associated risk factors
would also aid in identifying patients experiencing a PR.
Cheng et al. studied the risk factors for the development of
a PR in 104 patients with pulmonary and extra-pulmonary
tuberculosis. There were 16 patients (15.3%) who developed
a PR, with the risk factors determined to be concomitant
extra-pulmonary lesions at initial diagnosis, lower baseline
lymphocyte counts, and exhibiting a greater surge in lym-
phocyte counts during the PR'¥. Cheng et al. reported that 16
out of 659 (2.4%) patients with pulmonary tuberculosis
experienced a PR and found the risk factors to be decreased
hemoglobin, albumin, body mass index, and baseline lym-
phocyte counts. They also noted that there was a clear
increase in the lymphocyte count during a PR'. In this

study, lower baseline hemoglobin and albumin levels, as
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well as higher WBC/eosinophil counts after the initiation of
treatment, were noted in the patients with a PR. In addition,
the rate of immunocompromised patients was significantly
higher in the PR group. Therefore, development of a PR is
suspected to be related to immunocompromised status,
including poor nutrition, and immunological reaction after the
initiation of the treatment. Periodic radiological evaluation
of spinal lesions is not useful for detecting a spinal PR;
thus, we could not precisely identify the individual onset of
this condition in the present study. Therefore, we compared
the WBC count and its fraction at the baseline, 1 month, 2
months, and 3 months; however, those data may not reflect the
true immunological status at the onset of a spinal PR.
Furthermore, we found no significant difference in the
lymphocyte count between the groups, which differs from
previous reports.

To counteract the effects of PRs, the administration of
steroids has been reported in early studies. This is especially
true in the treatment of cerebral tuberculoma, to avoid
rapid worsening of the neurological symptoms”. Recently,
immunosuppressants such as infliximab!'® or adalimumab'?
have also been used. Most of the reported cases of a PR in
bony lesions have been surgically treated and the use of
steroids is relatively rare'®. However, if a patient with a
spinal PR develops severe paralysis, and there is no indica-
tion for surgery because of a serious general condition, the
use of an immunosuppressant may be the treatment of choice
to avoid permanent paralysis.

In this study, limitations such as retrospectively collected
data and a small sample size, may have caused selection bias.
Therefore, further studies with a larger population should
be conducted. In addition, patients who underwent surgery
in the early phase of treatment were not included in this
study, meaning the incidence of spinal PRs might have been
different if those patients were included.

CONCLUSION

The development of a PR is suspected to be related to
immunocompromised status, including poor nutrition, and
immunological reaction after the initiation of the treatment.
Practitioners should be aware of this phenomenon when the

treating patients with spinal tuberculosis.
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Table QFT and T-SPOT.TB positivity by age

Persons by category

Proportion of positive
persons

Age Total -
Positive ~ Borderline  Negative Indeter- ?5% confidence
minate interval
QFT
18—-19 8 5 1767 5 1785 0.45% (0.19-0.88%)
20s 5 3 334 1 343 1.46% (0.48-3.38%)
30s 4 1 132 1 138 2.92% (0.80-7.31%)
40s 1 0 65 0 66 1.52% (0.04-8.16%)
50s 0 0 7 0 7 0.00% (0.00-40.96%)
Unknown 2 0 262 0 264
Total 20 9 2567 7 2603 0.77% (0.47-1.19%)
T-SPOT.TB
18—-19 4 27 2859 2 2892 0.14% (0.04-0.35%)
20s 4 5 1186 0 1195 0.33% (0.09-0.85%)
30s 1 1 80 0 82 1.22% (0.03-6.61%)
40s 2 2 36 0 40 5.00% (0.61-16.92%)
50s 0 0 13 0 13 0.00% (0.00—-24.71%)
Unknown 0 5 513 0 518
Total 11 40 4687 2 4740 0.23% (0.12-0.42%)

QFT: Quantiferron Gold in Tube
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Original Article

PREVALENCE OF TUBERCULOSIS INFECTION AND
ANNUAL RISK OF TUBERCULOUS INFECTION ESTIMATED FROM
THE PREVALENCE OF IGRA POSITIVITY AMONG NURSING STUDENTS

Takashi YOSHIYAMA

Abstract [Background] Prevalence and annual risk of
tuberculous infection are the indicators of the epidemic of
tuberculosis and the proportion is not known among young
generation in Japan.

[Objective] To estimate the prevalence and annual risk of
tuberculous infection from the proportion of IGRA positivity
in general population.

[Method] Questionnaire survey of nursing school for
students in 2018.

[Results] Among 593 nursing schools, 288 schools replied
to the questionnaire and among these 29 schools refused to
answer. Among 259 nursing schools, 95 schools used IGRA
test for the students. 4740 students were tested with T-SPOT.
TB and 2603 with QuantiFERON Gold in Tube (QFT-GIT).
At the age group of 18—19, the QFT-GIT positivity was
0.4% (8 positive, 5 borderline and 1767 negative) and at
the age group of 20s, positivity was 1.5% (5 positive, 3
borderline and 334 negative). The annual risk of infection
(ARI) upon QFT-GIT result for the persons less than 20
years old was 0.025% on the assumption that there was no

decline of ARI during the past 20 years and it was 0.022%
in 2012 on the assumption of decline of ARI by 3.1%
every year. From the data of positivity in 20s and on
the assumption that the ARI changes at the age of 20, the
calculated ARI for the age group of 20s 8 times higher than
that of persons less than 20 years old. If the reversion after
infection occurs with IGRA test, the estimated ARI was
higher than the above numbers but probably around twice.

[Discussion] The ARI of young Japanese is low and there
is increase of ARI at the age of 20s in comparison to

younger persons.
Key words: Tuberculosis, IGRA, Prevalence, Specificity

Research Institute of Tuberculosis, Japan Anti-Tuberculosis
Association (JATA)

Correspondence to: Takashi Yoshiyama, Research Institute
of Tuberculosis, JATA, 3—1-24, Matsuyama, Kiyose-shi,
Tokyo 204-8533 Japan. (E-mail: yoshiyama@jata.or.jp)



Kekkaku Vol. 95, No. 7 : 167—173, 2020

Je R BRPUSE A AR ASR0 56 & 72 o 72kt - BlikiA% o 1 1

e w A i fikEmr kg TH
P seir BIER EEAR

BEE EPNI 2L, 20174E 9 HEEME LRI h, 2704 FIR#EL BG S 7z, 10 HICH
s & WS, 11 A OPET-CT TAKBICHLY AR % 78672, MRI, CT T/ KBRS O IR % 52
W, MEDEEDNTz. 20184F 1 H X Y PiERIGHE % B4h, 2 B O CT CTHESHREETE AT BL UK BT bl
B LB SNz, THRIA XD AERMEMIE TEBEZEETA2L91242D, 9 HOCTTIZA
RERRZ AL LBz TS & 7 o T\ e BBREERNC THRERL TN & Ml Lt A% - W IRl & Bl S iz,
2132 322 L Ch Y, R TH AW 2 M, WIRBG MR & W S iz Bz
Beth, PRI E IS, AKRBHZICH L CIEEERO T %% 28 L CRIFEEZEINL 72
T 25 O & 70 O WERREME R AR L 11 JIBEE L7228, #EBo#TIC L ) 2 FICTE L.
R0 Hich7z) HREHZ B2 72 E DO TENRIFEEEM AL O % RER L 720 Sz BnilKeE
DOBBIENAHOHIRE % RO 126, MR L ZE L, MEB G b & Bmn I M)

167

HEEETDLEND D,
F—T XDk, WS, BRI, RS

o1

il

BRI I NBMBIRETH Y, RO T
BEREMOBIZ1%% 505 “FoofEtg” LT
FEHENTVWE 0, HEEEPS2TIE R, LA Ll
AT ERERED 2~3% % 5D L HERRHEZED Y B 1
~4% DB B VIFIBHAERO KR TH B & 0L
Hbo TN REEIIER6,1806IDH H 1 5 &
OHEIL DY, TNEWETHLLEEZOND, 4
bbb IUILEKIBONERRDSWIFAEIR T D > 7= FkiA% - i
MR 1B % FEBR L 72D THE S 5o

iE Bl

BO# 2%, k.

IR AKMOMER, K.

BEAERE @ A SIEBERED 72D R — 2 A — 1 —Hi 2 A A
(201747 A),

KIEHE - 2 Wik (BEIVNEANR)

i, TSR

BIWRIEE 1 20174E 9 H, KM & &M Sz, IGRA
(Interferon-Gamma Release Assays) F&EME:#% fEilfR, 7L
F=vua ry45mg/HTHBELZRBE S LTz, 101
Filsds & W S IR E T HICRifT S iz
FDG-PET/CT T/ KBEB X OREY) ¥ @I HEMZ 780
7z (Fig. 1)o CT T/ RBEVUGH S o JE AR & PR ICBE
B BEE R2 RRAKIRI 72 5 4 % 788D 72 (Fig. 2C) o MRITIE T2
i AR 18 1% C R R PU BE G O MENR & S5 ik 2 RO A — 7
TERA A Z RO (Figs. 2A, B) o HEAEIRE LTHAEK
BRDNENE & I A DD - 7275, Z OB TIRILIEDSEH I
IR T A FEIIESR (NSAID) #H CHEEBBig L
ah7z,

20184F 1 JJ & Y #ilds (FFisf2a D) stage IVa) 12K L
T, 7viuay sV LRK)F—=F - FFH)TF352 -
NNY AT D 4H % H 2B #H G5 (mFOLFOX6
+Bev) ZRIEE 720 2 HOCT (Fig. 3A) THHBIH
MEHISHB UM LSO N LI TH - 7205,
fififin e &I S BT RGHE & fiAT S hize Z 0%, 8

[ 5299 BE MR SRR EE I & > & — WP g AL

Mg Vg W, ERLR R EIREN v 7 — ISR E,
T 7910281 FEMEIL AU AT I 366

(E-mail: watanabe.akira.ue@mail.hosp.go.jp)

(Received 24 Jun. 2020/ Accepted 30 Sep. 2020)



168

RO THEHI O R% <, Dk, BE#Es 35
Jigtk o7z,

FERBEDIE AT L T 7228, 20184E7 AR T A X
D ERBES IS FPER 2 B3 T4 L 912420 9 HICH
Z L7z 20184E 5 AOWRCT (Fig. 4A) T, KRR
BHIRZS L, PNERAS & DARIREE & 20 0 BRI R R %
ROTB2DY, 9ADERCT (Fig. 4B) TlE, WEILE
TIE THER U TR & 72 o T 7ze SRRl o 5,
PUMRTE %&£ (++), TRC (transcription reverse transcrip-

Fig.1 PET-CT (Nov/2017)
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D DDIEARLBEFEE DT ZNL % Do 720 ABEIRE EAKTT
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PET-CT scan (Nov/2017) showed hypermetabolic areas in the left quadriceps muscle (white arrow), left inguinal
lymph node, the ascending colon cancer, liver metastatic lesion and right paratracheal lymph node.

Fig.2 MRIand CT (Dec/2017)

(A) A coronal and (B) an axial Gd-DTPA-enhanced T2-weighted MRI with fat suppression (Dec/2017) revealed
high intensity area in the swelling left quadriceps muscle (vastus intermedius muscle), and heterogeneous enhance-
ment of the diseased muscle. (C) CT scan (Dec/2017) showed low density area (white arrow) in the left quadriceps

muscle, and its swelling.
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Fig.3 Chest CT.

(A) Chest CT scan (Feb/2018) after a month of initiation of chemotherapy showed a new nodule in upper lobe.
(B) Chest CT scan (Jul/2018) showed growth of a cavity and increase of satellite lesions in bilateral upper lobes.
(C) 2 months later from termination of chemotherapy, CT scan (Oct/2018) showed enlargement of cavities and
decrease of small nodules. (D) One month later from initiation of anti-tuberculosis drugs, CT scan (Nov/2018)
showed shrinking of the cavities.

Fig.4 Clinical photograph and CT of left thigh.

(A) Enhanced CT scan (May/2018) of left thigh showed a clear boundary mass with low density in the quadriceps
muscle, and well contrast effect on marginal lesion. (B) Enhanced CT scan (Sep/2018) of left thigh showed well
contrasted intermuscular collections extending to subcutaneous tissue. (C) Clinical photograph (Oct/2018) showed a

subcutaneous mass on the back of left thigh without rash. (D) CT scan (Oct/2018) of the left thigh showed further
expansion of subcutaneous cold abscess.
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Table Laboratory data on admission (Oct/2018)

WBC 15230 /uL
Seg. 93.8 %
Eos. 0.3 %
Baso. 0.1 %
Mono. 25 %
Lymph. 33 %

RBC 395 X10* /uL

Hb 10.7 g/dL

Ht 335 %

Plt 342 X10* /uL

HbAlc 55 %

CRP 4.52 mg/dL

CEA 212 ng/mL

CA19-9 520 U/mL

T-SPOT® positive

TP 6.9 g/dL
Alb 3.6 g/dL
T. bil 0.34 mg/dL
AST 44 U/L
ALT 40 U/L
LDH 454 U/L
ALP (JSCC) 1026 U/L
yGTP 279 U/L
Tchol 404 mg/dL
CPK 132 U/L
Na 140 mmol/L
K 4.4 mmol/L
Cl 101 mmol/L
Ca 9.9 mg/dL
BUN 16.9 mg/dL
Cr 0.76 mg/dL
Glu 122 mg/dL
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Case Report

A RARE CASE OF PRIMARY TUBERCULOUS PYOMYOSITIS
WITH PULMONARY TUBERCULOSIS, PRESENTING
SWELLING OF QUADRICEPS MUSCLE

Akira WATANABE, Tetsuya YAMAMOTO, Mayuko SENBA, Chika SATO,
Ryoji ITO, and Masahiro ABE

Abstract A 72-year-old woman was diagnosed with
dermatomyositis and was started on corticosteroid therapy in
September 2017. In October, she was diagnosed with colon
cancer and a hypermetabolic lesion in her left thigh was
pointed out with PET-CT in November. MRI and CT scan
showed swelling of the left quadriceps muscle. But it was
suspected as hematoma at this point. She received chemo-
therapy for colon cancer from January to July 2018. At the
end of July, She became aware of a subcutaneous mass in
the back of her left thigh. In September, the lesions in the
left quadriceps muscle had progressed and had a subcuta-
neous abscess. Mycobacterium tuberculosis was detected by
test puncture and she was diagnosed with tuberculous pyo-
myositis and cold abscess. The lung nodules detected in
February 2018 were increased, and formed cavities. She
was also diagnosed with smear-positive pulmonary tuber-
culosis. After transferring to our hospital, we prescribed
anti-tuberculosis drugs, and for left thigh lesions, we chose

conservative treatment in consideration of the prognosis of

colon cancer. She discharged in November 2018, because
her lung lesions improved and negative smear test was
confirmed. She died of the progression of colon cancer in
December 2018. We presented a very rare case of primary
tuberculous pyomyositis, on the observation of its natural

course for 10 months.

Key words: Tubeculous myositis, Extrapulmonary tuber-
culosis, Dermatomyositis, Colon cancer, Immunocompro-
mised host
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MR AE

L 7z Mycobacterium fortuitum

2Tk

woo%km R
S s

R ik

BT IEBE 72 B, ANCABEIMAE I LTAT a4 FE#hToh 0, SUE S OFIisuHEE S X

OEBHEEAEZ AL T,

Bitt, DDHEIS & % 5k o & Mycobacterium fortuinm VR & %

PR, WP RS 3
WrL7zo TR ICHE L2720

Wi 5% 3 4% L U clarithromycin (CAM), moxifloxacin (MFLX), amikacin (AMK) TiA# % Bidh

L7zo SERIE—RREEPL L 723, Z 0% ICHERAIKS

trimethoprim (ST) |

M4 T CAM, imipenem (IPM), sulfamethoxazole/
AT . OV AANEAL L 72720 AMK 2 & L 2 AR #H 21T, 1B

A2 ZE LUEEZHE - 5 HRERIEZ 1T - 7208, WES SN IPFRALA T LIET L
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BEMBAEE, 2B EE0EB X OSEAIME IS £ 0 IR L,
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VZHR IR O 72 80 G BB RN EHI B & 72 o 720 ANCA B
MEROWHKRIZEDOBIILEL, X—44E7 AURIEZY
L F=vuoriomg/ HIZTHR IR TW,

X =34 11 H B3 X8 T B2 A i L 727
DA H I YRR e T HAECT T w1 32 g s
BT EAROSEMZ, B X, WHNEIRO R iA
o, Al FETIWEE T O 7 J O—HIZBEEE A
Aoz, MitsiERs cIdhifEs L O BRILER T
H o 72 DMPLHBEDE L VET 2320, Wgiile &b
T EUE G BERRAEE & 30T L 720 $E 80l o W Hilk i
RN L 72 ), DNA-DNA hybridization (DDH) #:T
M. fortuitum 25 E &, I & 2 MEGE & 2 s h
720 HEIERICZ Lo 7072 08BEIE L L TWwiz2s,
Wk & WEFEOSIBLL, WG o AL e U AT T
BRI X ko2 b, HFELEAHMT
XAE 11 HICSRARE L 720

MW R R - R 158 cm, K 63 kg, BMI 25.2,
BEARED, A 35.9°C, IMUE 143/91 mmHg, k4183 A/
57, Sp0:97% (EWNE) o WWRE 16 1H /455, RS
He L, IREREEBEE G Lo ALY v oREifie 3. M
R ES L T #1S T fine crackles I, OvE Y A A
W OHES Ze Lo BEERIGEIE - #k, N2 L, BBIEEh
EH. TR Z L,

M 95 % BB 7 7 20204E11-12 A

W WA [, (Table 1) MLIEMA L, CRP 2.7 mg/
dL & O S UG LA %2728, Hb 12.6 g/dL & B EE D
il % 788725 BUN 36 mg/dL, Cr 1.67 mg/dL (eGFR 32.6
ml/45/1.73 m?) X D IEHERERA T — Y G3bTH o 72,
W6 — MR B B CUI W AE W O AMH S, IR
T RS CTILIRIRFETE T D o 72 AVININE I T 1 EB
(1+,530=—) Tholo MEWH: - Mycobacterium
avium B X U Mycobacterium intracellulare D% R FENE A%
A B, DDH LT M. fortuitum H3EE S 7z,
A IR 2 VEMR AT 1 CLSI M24-A2 123D W THT - 72 3B
Befa 2 Z DG RAVHB L, sulfamethoxazole/trimethoprim
(ST), meropenem (MEPM), faropenem (FRPM), imipenem
(IPM), clarithromycin (CAM) 2% RL, Zofthio
FHNNTRZMEEH LTz (Table2),

- B BE AR AE CUE FVC 2.19L (95.9%), FEV10% 71.80
% T& - 7275, DLcold6.08 mL/min/mmHg (37.7%) & 3%
W 2 LR S & R 72,

VBRI (Fig. 1, 2) ¢ M &0 HERE X8 T T Aili
PP ARAY 2 H OISR 2 200 7o 2 BB I3 IR
R, [EOEMRAL D 720 72 72D ERi o 75 Rt
LARB XNz, FEREALCT T, MM L33 RE
ZALEMNEIE T 75 25 S0, W SR e i &
BL, KMEAPMNSMEEE LTFELRZVEHTATH -

Table 1 Laboratory findings on first practice

Blood cell counts Biochemistory
WBC 6400 /uL AST
Neut 87.5 % ALT
Lymph 8.0 % LDH
Mono 31 % T-Bil
Eos 0.9 % TP
Baso 0.5 % Alb
RBC 3.88X10% /uL BUN
Hb 12.6 g/dL Cr
Plt 20.7X10* /uL CRP

BS
HbAlc
KL-6
BNP

12 TU/L MPO-ANCA 2.9 U/mL
13 TU/L PR3-ANCA <1.0 U/mL
183 TU/L CEA 3.2 ng/mL
0.6 mg/dL CYFRA 1 ng/mL
6.7 g/dL pro GRP 38.3 pg/mL
3.7 g/dL IgG 1373 mg/dL
36 mg/dL IgA 162 mg/dL
1.67 mg/dL IgM 32 mg/dL
2.7 mg/dL B-D glucan <6.0 pg/mL
174 mg/dL Aspergillus antigen (—)
52 % Aspergillus antibody (—)
1092 U/mL Cryptococcus antigen  (—)
18.9 pg/mL QFT (=)

QFT: QuantiFERON®

Table 2 Drug susceptibility on first practice

Antibiotics MIC (pg/mL) Sensitive/Resistant
Trimethoprim/Sulfamethoxazole 8/152 Resistant
Levofloxacin =0.25 Sensitive
Moxifloxacin =0.25 Sensitive
Amikacin =1 Sensitive
Meropenem 64 Resistant
Imipenem >64 Resistant
Faropenem 16 N/A
Clarithromycin >32 Resistant
Linezolid 4 Sensitive
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7oo K LFEDT T O—FRISREMRIE S S, JEPHICIRE
WMo Tz, SUEG BEMMHERE & A BE LT o mi{% &
Lol LRSI ZALIZZ Lo 72

ABEERGE 85 1% H X ) CAM 600 mg/H, moxifloxacin
(MFLX) 400 mg/H 3 & OFamikacin (AMK) % B L 72,
FFICAMK B RERE 2 Z B L CT7.5 mg/kghE L LT
4wmyBkLtoAMK&53BB£UCMOmMﬂK
FRALZ7-DMHBEGIEE L, 299 HIREEL 72,
Aok aEBEH I3 CAM & MFLX@&#&%LTmtﬁ, CAM
BLXUOANWARKATHETH L Z EHHL 72720
AMK B A HIWIZH 859 HICH ABEL 72o AMKIZE —
756 ~64 pgmL &+ 7 TME 1ugmL T &% 559
IEHRBE 2 B LoD P G-k - B A iRE LA R,
AMK 1000 mg/ H % 2 0479 & & TRE L7z BEEHE
R IZ T AMK 5 % fikfe L 720 & ORI B R RERE 5

Fig.1 A chest radiograph on admission shows a cavity
in the left apex of lung and bilateral reticular shadow in
the lower lung field.
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ORG-SR EEOHBLIAD ol L
A LES 19295 HICEH 1 22 & O IR R B o 7= o 2=
N, Sp0:268% (BNR) LI AL %2 BOBAARL
7oo MEBHALCT CIXAEM EEB L O TFTEORME O
LA RS HICRBE O E R RO 7. M. fortuitum
BASEDTAL L & D IHIE MR D& PEDERE L, AMK -
MFELX #5589 2 TMEPM O 5-% Ptk L 720 = D,
JEIE UG DYGE R BEH T HOWRDG S 7z2s, KR
MAEATERAE U 72 72 OFE SR FHE (S71EIE 1 L/min) % 34
AL7ze S BICHISHEMH R HEEBYEERI R % &2 ]
FEFLTCAM 200 mg/ HNMRZ T L7z L L,
IR EEAL L 22720 AMK I LaBRE & 2o 720
22T HIZ B IR S TR OE LI AR L 22 0,
B PR 2 & BF % B MEPM % FEEEBRAG L 720 RSO
BIfEH @72 % MFLX % levofloxacin (LVFX) 250 mg/ H i,
TN L7zo Falh B M. fortuitum B EGE O 3 A5
HWCH D EHME L AMK & BB L7225, REBIZYEEDE

5T M A T2e F D72, LVEX 52 E
HEL T 72 & ST AL D RE: D % 58 L sitafloxacin
(STEX) PR~ O # 2, MEPMIZ# T L, FRPM B &
Urifabutin (RBT) ZBM L7z L2L, 29 L7iEHRIC
b2 O FIFIAREE - WG L S SICEA L L 72729
FHRABLH LW EZ2EML, RAOBOAHLIE
WIEEEFEANY ) B2 5 /8 L L, FRPM, RBT, AMK
ZHko ) 2 852600 HICHTEBE L7z, #2729 H, H
IZTHRRE L7,

Z =

M. fortuitum \TRFFEBFHO 1 FiTH Y, Z DKLU -
FZIE - B8 T %0 — M IERE AL DURR RE Tl 3
HESZ VA DK R ié’éﬁ'ﬂ@ BIERIRICHBI L v & &
WD, M. fortuitum O SEHF| 52 MR A RS TR R 12

Fig.2 Chest CT images at 3 years before admission (A), on admission (B), and at 85 days (C) and 260 days
(D) after the start of treatment. A cavity with a thin wall in the left upper lobe worsened, and an infiltrative
shadow appeared that grew in size.
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HR e Eh?, HEFFEK S N7 ATS/ERS/IDSA/ESCMID
DHA KT A 2 TlE, M. fortuitum (2B T 5508 A % < &
57275, HOTDATS/IDSADH A FF 4 ¥ TIRIEZME
FRE D LIRBRE BRI, B2z A T4 2401
TR BT 12 7 A OR# 217 & & 53
ENTBDH, AMK, CPFX, ofloxacin, sulfonamides, IPM
1212 100%, CAMIZIZ80% CIEZMEZ AL CTWwb L Eh
TWied, F7z, Mo RHSEH W & K LT M. fortuitum
CBFL=a—F /0 RIUHIEDOMIC IZIFITT T
WE SR, HEOPLE LTRSS TV S Y% —HT,
LTI~ 105 4 FBEFEIZ XY erythromycin i 14 % 7%
Y b ermBETHIEEL~ 7054 FitErSFHEI L
HIENAMOENTBEYY, HETIFI00%HETH -7z &
ORFOMRED H DO, HHEIEOBIFUIZEZSLET
Hro Tz, EZUEEZHET L 2H TOHETDH LHEFS
LNV XD BRIFE SR NGE TS HICEHREZ N2 72
ZHIBEBRPER TH oL DHHELH B Lo L,
AAEF) D HHNEZEREAE R HIEMFLX R ED = 2 —
F/ury, BXOAMKAZET I 7Y ay FIZEML)
LIEFE LTRIRTEZHONZLL, BERILDIN
TdH o726 linezolid 13 IEZPEA A S 72AY, FEREBZMEST
FERE & L CHRBIGR S N TEB S T Mo M E i 5
HIEWTELRDP>T,

INSOTMRHEDOL CITFHMETH ), FhEAE
R R AL 52, fRc7I /27 av k
SPURHE TR E O EFIC X o THERER &
ORWEHDBE LR T WI EPHMONTEY), L)EELY
W5 2o AIEBTUESEA L O 72 D PUI 38 0 AR B
L7:%%, AMKTRY -2 BLO M7 7T %
LT, REIHGERETE L, —2—F /0 R
RS2 LT3 MFLX, LVEX, STEX @ 3 fli3H % Hl\ 72
B, WD FRREREE 2 F R L TR BN U7 R
Britv, HERFRL LIRS 2T 52 LA TE 1,

O X IIARIERITIL, FHNRSZMEAERIZEDWIH
WSGRIN G, B2 58 L B 2 17 iR #E & ik
L7228, FRUCH b b IRBIEMAL 2. HIKE
LT, PNEDORITHERRIERBEOIRN T2 E 2 b,
BB SNE S PERIRRAIE 2 A L Cn7e720 7 R b
Wi 7z & DM T OFAATIEDMET L T 721 fetk2s
Zz bz RESREOMKTICE L CIE, KIEA MR
HMESE COM BT OB R, ANCA BN 521203 4 Hl
FREATOA FORES TOEGMEOBERIAAAEL
ez b, &b, MR B X OB AT R
B RS I RAELE & L7278, FoREERi%oa >~
R— A ¥ FATANCA B IME £ DOMHRETH > 7= &
I NE T RRENE T E Rh o 7

Sllbivb ik, KIRTD M. fortuitum i &G 12

M 95 % BB 7 7 20204E11-12 A

My 2B oVTHRE L, BEPRMEB L O
PubMed |2 C R Z B W2 M I 80MH Y, T b
RS WA STIEBI T S iz HEMIZBMICE L (B
P38 B/ 1961), FIFEHTIX58.67% (15~847%) T
H o 720 BMIF 13 18.9 kg/m? (14.2~28.2kg/m?) TdH
o7z, BUBEIL 226 (38.6%) TiRH b7z, 3241 (56.1
%) CHiFREREA A L, BIAMEMZAT 176 (29.8%)
b S otz TDOMIZCOPD (6 #1), A& TILIRSE
(560), MidERBMEDIRR N AE (4 B1), HiE (4 61), Y
KA Mgk (340), MEEM%E 26) d@BD2. 29
L 7z Wi Eape 2 A L 7B <, Moo JR iy 7z Se s ik
DAL T A3 M. fortuitum O JEGIZF5- LT B W REE A%
Z HNTzo AFEG] T I FEAERE A SE A DR AE %
L, 77 REBICONEREIGEZ 72 E 2 SNh, B
WMTET T RAMNDEGEDOIREGZ D %D o 7299 LUET
VAT IR & OB D IR S T 721028, FEEITHER
WEAPEL COERIE 8 B (14.0%) TH -7z, 1B
ARE R b I AL A R B M. fortuitum Wi FEFUIE DS\ 2
EHMBENTWSEY DS, £9 L& 661 (10.5%)
Tholeo BHRENTEGAT O, FRENZ I TV
7203281 (35%) T o7zo HHIBZTEMRA DR
133361 (57.9%) Til#AdH 2 b0, % T
UMD A TH 572, =2 —F /7 10 2 RPUHE
WZoWTIH 1561 (26.3%) H 2 B CThif ¥k % 728, CAM
TIX1361 (22.8%) W 1 BITH o 72710719, J U INR A
LBLUT I 7)) 3y FRIEEDWEZ R L 7IE S
RO Lh o7z, ZLMBRERBFELITOATEY,
Y HH THB RT3 L AL OREMIZHEL TV
720 WD DLOFTALL SNREFNIZSH (14
%), FALIZ 260 (3.5%) THo7=%%, FLLIX 76 (12.3
%) 7RO BNTd DD LT M. fortuitum fili B GLiE LA O
JHIKTH - 72

ANE BN IRAN RS2 PR RE  % D LRI 728 o
AN L DEWEAT - 720D Db S FIEHICHER L
720 FEBER S SEAN AR MIS B L 722 D E N T
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BERIEHTH - 72
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Case Report

FATAL CASE OF MYCOBACTERIUM FORTUITUM LUNG INFECTION
COMPLICATED BY ANTINEUTROPHIL CYTOPLASMIC ANTIBODY-ASSOCIATED
VASCULITIS, COMBINED PULMONARY FIBROSIS AND EMPHYSEMA,
AND CHRONIC RENAL FAILURE

IShunsuke INAKI, 'Mina GOCHI, >Susumu SAITO, *Shun SHIBATA,
'Atsuki FURUBE, “Hirokazu ARALI, *Tsukasa KADOTA, 'Kazuya TONE,
"Masamichi TAKAGTI, and *Kazuyoshi KUWANO

Abstract A 72-year-old man presented with antineutrophil
cytoplasmic antibody (ANCA)-associated vasculitis, which
was treated with corticosteroids, chronic renal failure, and
combined pulmonary fibrosis and emphysema. The patient
visited our department due to consolidation on his chest
radiography. Mycobacterium fortuitum was identified on
multiple sputum culture examinations using the DNA—DNA
hybridization method; he was thus diagnosed with M. fortui-
tum lung infection. Initially, no treatment was administered
because only few symptoms were observed. However, three
years after diagnosis, the patient’s symptoms and radiography
findings worsened. He was then started on chemotherapy with
clarithromycin (CAM), moxifloxacin, and amikacin (AMK)
that improved his condition. However, drug susceptibility
testing revealed that M. fortuitum was resistant to CAM,
imipenem, and sulfamethoxazole/trimethoprim. Because the
patient’s radiological findings worsened again, he was treated
with meropenem, faropenem, levofloxacin, rifabutin, and
AMK. Treatment dosage was titrated due to chronic renal

failure; however, he developed severe respiratory failure

and eventually died. M. fortuitum had a good response to
chemotherapy, but the patient in this case was challenging
to treat because of concomitant corticosteroid administration,
the presence of combined pulmonary fibrosis and emphy-
sema and chronic renal failure, and drug-resistance to several

antibiotics.

Key words: Mycobacterium fortuitum, Non-tuberculous
mycobacteriosis, Renal failure, Combined pulmonary fibrosis

and emphysema, ANCA-associated vasculitis

'Jikei University Kashiwa Hospital, *National Center for
Global Health and Medicine, *Saitama Cardiovascular and
Respiratory Center, “Fuji City General Hospital, S>Jikei
University School of Medicine
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