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A CASE OF GENERALIZED INFECTION WITH LOW VIRULENT
TUBERCLE BACILLI INDISTINGUISHABLE FROM BCG
SHOWING PROLIFERATION OF HISTIOCYTES
LOADING NUMEROUS BACILLI WITHOUT
EPITHELIOID GRANULOMA
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A 3 3/12-year-old boy was admitted to Tomo Hospital with remittent fever on March 16,1973.
In June, 1972 he suffered from measles and a few weeks later an abscess with a discharging
sinus developed at his left axillar groove, successively spreading to another regions such as
parotid and submandibular areas. The chest roentgenogram taken four months later exhibited
lung infiltrations and the biopsy of left axillar lymphnode aroused the suspicion of reticulohis-
tiocytosis histologically (Fig.9). In his past history, he tolerated to variola and polio vaccines
and showed negative to Montoux reaction when he was one year old, but it is uncertain
whether he received BCG inoculation or not.

On admission, the boy had several abscesses with discharging sinuses at axillar, preauricular,
parotid, submandibular and tibial regions and was in ill condition. X-ray revealed several lytic
lesions of the skull and extremity bones (Fig.1 & 2) and pulmonary infiltrations (Fig.3 & 4).
The acid-fast bacilli isolated from pus, sputum and gastric juice, were indistinguishable from
BCG by bacteriological investigations (Table 1). The biopsy specimens from cervical and tibial
sinuses and a lymphnode revealed an inflammatory granulomatous tissue infiltrated chiefly by

histiocytes and lacked epithelioid tubercle, giant cell and caseation(Fig.10). By Ziel-Neelsen’s

* From the Department of Pediatrics, School of Medicine, Gunma University, 39, 3-chome Showamachi,
Maebashi, Gunma 371 Japan.
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stain, numerous acid-fast bacilli were detected in the cytoplasma of histiocytes(Fig.11) and the

greenish staining by Murohashi’s differential staining with marachite-green and fuchsin suggested

that they were living organisms.

While he was treated with kanamycin, isoniazid, rifampicin and ethambutol, the remittent

fever subsided gradually but his deteriorated condition persisted till 3 months later when he
received the transfusion of 200 m/ of blood. Thereafter his condition became better gradually.
The acid-fast bacilli were not detected on culture in May, 1973, but positive on smear until

December, 1973 (Fig.5). At his discharge on September 15, 1974, X-ray film revealed a marked

regression of bony and pulmonary lesions(Fig.6,7 & 8).

In immunological examination, serum immunoglobulins were within the normal range. The

delayed skin reaction against DNCB and PPD or SK-SD which were negative on admission

converted to positive nine months and 1 5/12 years later, respectively.

The decreased percentage

of E-rosette forming cells (T-cells) examined in May, 1973 restored to normal range in August,

1973 and September, 1974.

3H-thymidine incorporation into lymphocytes in April,

1974 when

his condition had ameliorated, revealed normal with PHA and SK-SD, but slightly decreased

with PPD(Table 2).

Until now, 20 cases of generalized BCG infection were seen in literature(Table 3).

In 12

cases who showed negative tuberculin reaction, a congenital deficiency of cellular immunity with

or without immunoglobulin deficiency was confirmed or suspected.

In 5 cases of positive tuber-

culin reaction, other types of immune deficiency was assumed. On the basis of negative sikin

test, decreased T-cell population, a transient deficency of cellular immunity was suspected in

our case at active stage of the disease. The temporary immune deficiency might be partially

attributed to the preceding measles infection. The inflammatory granuloma infiltrated by histio-

cytes loading numerous acid-fast bacilli,

as found in biopsy specimens of our patient, has been

assumed to be characteristic of the generalized infection by group III anonymous mycobacterium.

These histological findings, however,

of anonymous mycobacteria and BCG.

were also found in generalized infection of other groups

Mackaness has confirmed that the ability of macrophage

to kill the ingested organisms is activated by immunologically committed lymphocytes. Using

congenitally athymic nude mice,

Ueda has revealed that T-cells are essential not only for the

restriction of bacillary growth in macrophage but also for the formation of epithelioid granulo-

ma. The proliferation of histiocytes gorged with numerous acid-fast bacilli found in generalized

infection of low virulent mycobacteria seems due to the disability of T-cells of the host to

activate the bactericidal activity of macrophage.
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Fig.5. Treatment and clinical course.
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Table 1. Characteristics of Strain Machida and Reference Strains of
M. tuberculosis and M. bovis

Strain M. tuber. M. bovis
Machida HjRv Sado-37 BCG-J
Growth on nutrient agar — — ‘ — —
Growth on egg medium Eug. Eug ‘ Dys. Eug.
Growth speed Slow Slow ‘ Slow Slow
Pigmentation - - — -
Colonial morphology R R S R
Lebek : growth Surface Surface Deep Surface
Growth temperature 22 i —- - — -
c) 30 + + + +
57| : m & #
a2 - - - -
Catalase 68C | - - - -
Nitrate reduction + H - +
Niacin production -+ H — +
Tween 80 hydrolysis - + - —
Growth inhibited by:
Glycerol | - - + -
FCH | + - + +
INH + + + +
SM - + + =+
PAS + + + +
Pathogenicity, for:G. P.
(Inocul. size: 21 x1095)
Intracerebral Survive Die Die Survive
Intravenous No lesion +H H No lesion
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Table 2. Immunological
1 9 7 3
Mar.  Apr. May  Jun. Jul.  Aug. Sep.
IgG mg, d/ 1,750 860
Immunoglobulin IgM 190 135
IgA 120 102
PPD 0.5ug 0%0
Delayed type
skin reaction SK-SD  0.2g 1x1
DNCB  0.2% +
Lymphoeyte Lymphocyte/mm? | 4,000 4,000 3,600 11,000 5,600 7,900
T-cell % 26 43
3H-thymidine - PHA 25pug
incorporation PPD lpg
(8.1L) ! SK-SD 10pg
Table 3. Immunological Aspects of
Author “ Sex — gf;talf ; Tuberc.ulin Other dfilayed
: Vaccination | 3o - Death reaction reaction
1. Holstrom 1953 | f 2d 6m 15m —
2. Meyer 1954 | m 7yom 7ybm 9y9m e
3. Thrap-Meyer 1954 | m 19y 20y 241,y -+
4. Falkmer 1955 | m 4d 6m &m -
5. Araya Gantes et al. 1956 !
6. Dzieniszwaka et al. 1958 | m 51,m -
7. Ramon-Guerra et al. 1958 | m Newborn 2m ' dm -
8. Chiari et al. 1959 | f 1d . 6m |
9. Ariztia et al. 1960 24 3m 4m - :
10. Gardborg et al. 1963 f } 6w Sm 7m — :
11. Bouton et al. 1963 | m ‘ 4d 6m ‘ 9m — i
12, Carlgren et al. 1966 | m Newborn 6m } 9m - : Graft rfjection
13. Veslot et al. 1966 | m 48d 41/m 1 3! sm - i
14. Matsuda et al. 1969 | m 3y 13vim + o — I Graft rfjection
15. Rotter et al. 1970 f 6d 2m J Tm —
16. Esterly et al. 1971 m | Newborn 3w ! 41/om +
17. Esterly et al. 1971 m Newborn 3w i 9m ‘ -+
18. Sicevi¢ 1972 f 4d 4m : 3yllm | - | Blastfoimation !
19. Sicevié 1972 No L 2y10m —  Blast. —,DNCB J
20. Rdaszkiewicz et al. 1975 m Newborn 10w 20w : — MI - ;

/" Increased,

- Normal,

. Decreased or hypoplastic
* Severe combined immune deficiency
** Chronic granulomatous disease
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Examinations
| 1 9 7 4
Oct. Nov. Dec. i Jan. Feb.  Mar Apr May Jun. Jul.  Aug. Sep.
1,040
146
114
0x0 _0x0_
3x3 13x12
6%X7
12x9
#(2%) +
10,100 7,400 t 7,400 101,000 5,700 7,700
f 54
| 979 373
4 3
29
Cases of Generalized BCG Infection so far Reported
Pl | Lymphoid | Oth
Serum . asma Thymus | yr.np ot . e.r Family history
gamma-globulin cell | tissue infection
\ \, \u Pn. carini | One brother S.C.I1.D.*
N\
Two siblings died at early infancy
Fungus One sibling: hypo-gamma-globulinemia
N
— Cadida
N\, or — Candida Two siblings died at early infancy
N\ N\ Pn. carini
o Five of his mother’s siblings and cousins
Ig ™\ ~ \‘ died at early infancy
\ - N N
N
- N Sister of patient 20
Ig —
I Twin. One nephew C.G. D, **
g —
— or +
Sister
— or +
Ig \, N N\ Candida Brother of patient 15
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7% BCG #fi %20 Ty Bir it s U, kT
R Ieh Ok b EH R R R Lic, O Tl
SESTIRIEDHIFE LTl % D Tlilins & DR KBRS
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a, C.

Lvtic lesions of the right humerus and

. . . . radius (a), the left humerus (b) and the right
Fig. 1. Lytic lesions of the skull on admission. tibi J
ibia (c).

Fig.3. Pulmonary infiltrations found at the time

of admission.
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a. b.

Fig.4. Linear tomographys, 5.5c¢m (a) and 8cm (b) from behind.

a. c

o v . Fig.7. Regression of the lesions of the right
Fig.6. Regression of the lytic lesions of the humerus and radius (a), the left humerus
skull, 1y4m after admission. (b) and the right tibica (c).

Fig.8. Pulmonary radiography, ly4m after
admission.
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a. b.
Fig.9 a. Biopsy specimen from axillary lymph node. Proliferation of histiocytic mononuclear
cells without necrosis. Hematoxylin and Eosin stain, x400.
b. Acid-fast stain of the same specimen. Some acid-fast bacilli in cytoplasm of the histiocytes.
Ziehl-Neelsen stain, x400.

Fig. 10 a. Biopsy specimen from subcutaneous lesion. Granuloma characterized by proliferation
of histiocytes, lymphocytes and small blood vessels. No central necrosis, no epithelioid cell or
multinucleated giant cell. Hematoxylin and Eosin stain, x200.

b. Histiocytes with large granular cyvtoplasm. High magnification of the same section, x400.

b.

Fig.11 a. Numerous acid-fast bacilli in cvtoplasms of histiocytes. Ziehl-Neelsen stain, x400.
b. High magnification of the same section, x1,000.



