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ABSTRACT: A 57 year old man, recciving compensation for talc pneumoconiosis *+Akademisch Ziekeiwuis St Viaentus
since 1977, was admitted to hospital for the first time in 1987, with symptoms of Ghent, Belgium

weight loss, fever, dyspnoea and productive cough. A chest roentgenogram showed Correspondence P De Viagst Chest Service
bilateral cavitation. Two years later. Mycobacterium xenopi was found in sputum Erasme Lnneraty Hosprial 508 sout, de
cultures. Despite specific oral antibiotherapy, the patient's health deteriorated and Lenntk B-1070 Brussels Belgum

he died in 1990.

Tao the best of vur knowledge, this is the first reported case of an association of
talcosis with a M. xenopi pneumonia. The relative timing of the two diseases sug-
gests that talc pneumoconiosis predisposed to the infection by M. xenopi.

Ewr Respu J, 1996, 9, 1757-1759

Case report

The patient, born 1n 1932, worked as a talc miller from
1969 until 1980 1n a Belgian factory. The raw matcrial
was imported mamly from Montana, US (Yellowstonc).
Talc was crushed without addition of other mateiials and
served as a high grade talc for pharmaceutical puiposes.
The patient had never previously been exposed to other
munerals (e ¢. silica. ashestos) and had a smoking his-
tory of 35 pack-years. In 1977, the diagnosis of talc pneu-
moconiosts was made, essentially on the basis of a chest
radiograph. In 1983, chest radiographs showed a progies-
ston of the small opacities (graded /g 2/2 according to
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the Internauonal Labow Office (ILO) classification) and
the appearance of a laige opacity i the nght upper lobe
(graded A) (fig 1a) The results of pulinonary function
tests at that tme were as follows forced vital capacity
(FVC) 2.7 L (65% of predicted). forcec eapiratory vol-
ume (FEV1) 2.3 L (73% pied): total lung capacity (TLC)
5.2 L (91% pied); and transfer factor of the lung for cai-
bon monoxide (71.,00) 61% pred. A oronchoalcolar
lavage (BAL) performed 1in 1983 show.d abundant talc
particles, talc bodies and traces of trembohite [1] Quarts
was not detected mn the BAL [luid. but due to the con-
siderable amount ol tale patticles, traces of quarls could
have remamed undetected by this method

Mg 1 - a) Chest radiograph m 1983 showing bilateral rounded opacities and a large opacily 1 the night uppet lobe b Cheast tadiograph in
1987, showing progression of the lesions with cavitations of both upper lobes
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In 1987, at the age of 55 yrs, the patent was admit-
ted to the hospital with symptoms of fever, dyspnoea and
purulent sputum. Therc was also a significant weight loss
(38 kg body weght for 1.65 m). Chest radiographs showed
a progresston of the large opacity 1n the right upper lobe
and cavitations of both upper lobes, predominating m the
left upper lobe (fig 1b). Pulmonary function tests showed
a deterioration of the spirometric values: FVC 1.4 L (35%
pred); FEV 06 L (21% pred); residual volume (RV) 4.0
L (190% pred); and TL.cO 11% pred. The sedimentation
rate reached 107 mm-h-! and the white blood cell count
7x10° cells-L-Y). Antenial blood gas examination disclo-
sed severe hypoxaemia (arterial oxygen tenswon (Pa,0,)
49 kPa (37 mmHg)) Sputum smears for bacterta and
acid-fast bacilli were negative, Clavulanic acid + amoxy-
cilhin had no effect on the fever but the patient recov-
ered after antibiotic treatment of 10 days duration with
co-trimoxazole.

In 1988, the patient was once mote admutted because
of fever and chest pain. A chest radiograph showed a "hy-
droactic level” i the night upper lobe. Blood cultures
were negative and there were no pathogens detected m
the sputum. Oral antibiotherapy with co-trimoxazole was
adminustrated for 3 days. followed by cefuroxime One
year later, he was agamn admitted to the hospital with the
same symptoms, chest radiographs showing a progres-
sion of the cavitary lesions.

At that tume. the sputum culture yielded 20 colomes of
Mycobacteriunt xenopr but was negative for Mycobacte-
tium tuberculosts, Oral rifampicin, 600 mg-day-!. and
woniazid (INH), 300 mg-day-!, were mitiated. However,
because M. acnopr was resistant to INH, it was replaced
by ofloxacin (400 mg day-!).

Four months later, the patient was admitted for the last
tme because his condition had deteriorated. He develo-
ped severe renal failure, anaenua, leucocytosis and shock.
Despite intensive care, the patient died a few days later

Discussion

The tust period (1977-1987) of this patient's disease
1s dominated by the diagnosis and the compensation fot
talc pnecumocomniosis ("occupational” period). The sccond
1s domuinated by mycobacterial infection leading to dcath
(1987-1990) ("infcctious” period). Knowing the diagno-
s1s of M xenopt mfection, 1t 1s difficult to define 1ts exact
onset. On the sadiogiaph fiom 1983, it 15 possible that
the right upper lobe opacity already corresponds to an
mfecnious process. Nevertheless, the discussion will con-
sider two phases m the patient's evolution: the talc pneu-
moconiosts and the M xenopr mfection, and the possible
1efationship between them.

Talc pneumocontosts in an uncommon pneumoCcoONIo-
sis, which classically requires a long duration of expo-
sure to a high concentration of dust [2, 3]. Cigarette smoke
appeais to increase the risk of developing this disease.
In the present case, the prolonged exposure to high lev-
els ot 1espirable talc particles, together with the presence
of diffuse, bilateral, small. rounded opacities on chest
radiogiaphs is compatible with the diagnosis of talcosis
(2, 31 BAL confirmed the retention of a very high con-
centration of tale patticles, The clinical and radiological

data were compatible with previous desciiptions of pneu-
mocomntosis in talc-exposed workers, so that ro lung biop-
stes were taken The Belgian Occupational Discase Fund
agreed to 1ccognize and compensate this dicase

Large opacitics arc also desciibed in talcosis, and the
abnormalities in the right upper lobe on the chest 1adio-
graph from 1983 were also considered as a pait of the
pneumoconiosts However, the fact that thic lesion was
unilateral should have been considered as atypical This
underscores the problem of differential diagrosis of lung
opacities appeanng 10 pneumocomolc subjeCls, usually
considered as comotic masses without any «omplemen-
tary investigations. Furthermote, there was a clew pro-
gression of the bilateral small opacities. No prior exposue
to other mineral dust had been detected, ard even if a
few tremolite asbestos fibres were found i BAL, there
were no evident signs of asbestosis (no pleural plaques
ot thickening. no evidence of nterstinal fibrosis) The
fact that the asbestos type was nemolite sug ests a pos-
sible geological contamnation of tale [1]

It 1s actually admitted that M xvenopt car be patho-
genic for humans and lead to severe disease, but lung dis-
eases due to this mycobacterial species are tare. Underlying
pre-existing pulmonary diseases, such as pulmonary tuber-
culosts, chronic bronchitis, emphysema, bronchiectasis,
interstitial pulmonary fibrosis, lung carcmorna and sar-
coidosis, are predisposing tactors forM xenonr mtection
[4 6]. Dragnostic cintena exist tor identifying pulmonary
disease where M xenopi is considered to be a pathogen,
including repeated positive cultures, an abnormal chest
roentgenogram consistent with mycobacterizl nfection,
and absence of other pathogens m the spuium (4, 6]
Various radiographic manifestations of M xcnopi intec-
tion are described from multiple nodular shadows Lo cavi-
tary lesions [7]. The clinical and radiological evolution
of our patient since 1987 is consistent with a chronic
lung infection by mycobacteria. M xenopt was found
twice in sputum cultures, whereas M ruberculosts was
never detected and could be excluded Theretore, accord-
g to mycobactenological and roentgenographic ciite-
ria, it is obvious that the patient died from destructive
tung infection by M enopr Thete are only o tew cases
descnibed 1n the literature 1n which lung discase caused
by M xenop: led to death (4, S5, 7]

As far as we know, this 15 the first case 1eport of the
association of talc pneumoceniosis and lung mfection by
M xenopt Even if the succession of these two uncom-
mon diseases 1n an individual case could be purely com-
caidental, this seems unhikely, and several clues suggest
that the presence of talcosts predisposed to the secondary
infection by M xenopr A parallel situation oc.curs n sili-
cos1s, another pneumocomiosts which s a well-hknown
predisposing condition for uberculosis or even non-
tuberculous mycobacterial disease [8. 9] The increased
suscepubility to these other diseases could be explamed
by impaired function of macrophages due to sihea {10,
1 1]. Alveolar macrophages are inportant in the defence
against mycobacteria, not only through their phagocyuc
and bactericidal activites, but also through the amphti-
cation of the host defence by the release of cytokines
(interleukin-1f (IL-13) and tumour necrosis factor-u
(TNF-a)) [12]. In the casc of talc pncumoconiosis. m
which macrophages are overloaded by tale particles st i
conceivable that these activities can be impaied
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In concluston, this case study suggests that lung infec-

tion by mycobacterta, at least M xenopr, can complicate
talc pneumocomosis. In such a situation, it should be
considered as a part of the occupational discase and com-
pensated as well.

References

De Vuyst P, Dumoruer P, Léophonte P, Vande Weyer
R, Yernault JC. Mineralogical analysis of bronchoalve-
olar lavage m talc pneumocomosis. Eur J Respir Dis
1987, 70. 150-156.

Léophonte P, Fabie I, Fortune JP, Pincemin J, Delaude
A. Les silicatoses pultmonarres Pounton Coewr 1978;
3+ 193201

In* Parkes WE, ed. Occupational Lung Disorders. 2nd
edn London, Butteiworths, 1982, Chapter 9, pp 296--310.
Smuth MJ, Citron KM Cliical review of pulmonary
disease caused by Mycobacterm venopr. Thorax 1983,
38 373 3717

Banks J, Hunter AM, Campbell 1A Jenkms PA Snuth
AP Pulmonary infection with Myc obuc ter um Yenopt
review ol teatment and response Tuorax 1984 39
376-382

Wolinsky E - Nontuberculous mycobectetta and asso-
crated diseases  Am Rey Respu Dis 1973, 119 (07- 139
Stmor AF, SaltIE, Vellend H The 1ole ot My cobacterium
venopi m human disease  Am Rev Respa Dis 1987, 129
435438

Motgan EJ Sihicosrs and tberculosis Chese 1979 75
202-203

Smider DE  The relauonship between tuberculosts and
stheosis  Am Rev Respu Dis 1978, 113 455-460
Lowrie DB What goes wrong with the maciophage 1n
stheosis? Ewr J Respnr Dis 1982, 63 80--182
Wallace RJ, O'Brien R, Glassroth J, Ruleigh J, Dut A
Dragnosis and ueatment of disease caused by nontuber-
culous mycobactetta (ATS official statement)  Am R
Respir Dis 1990, 142 940-953

Rom NW, Zhang Y The 1sing nde of tuberculosts and
the human host response 10 Myr obac teran tmbher cidosis
I Lab Clin Med 1993, 121 737-741



pantasal sjubll ||y Alel00s |edipayy sRasnYoesseEN 6661 © JubuAdon
9002 'z} ludy uo WNILHOSNOD SAVHEIT SHH 18 Bio’Wlau mmm Wolj papeojumoq

"Jajawelq ul
wuwi G 0} Z ‘sa|npof ajdin|y Buimoys (g |aued) sauoz Bun ue
-mo7 ayl ybnolyl ueos 1) e pue ‘ainpopN Jeinbali| ue Buimoysg
(v |eued) aqo saddp 1ybiy syl ybnouy) uesg |9 v g 24nbi4

g

Quryd raqqguu e ut gof v wogy paruag seam juaned oy,
‘Tendsoy
S11 03 Jwed Iy parsisiad eoudsAp [euorIIaXd YDS
g ‘pancaduwr yGnoo sauaned oy, "ewOUIEIOUIPE
moys o1 pazodar sem aqor saddn 3ySur oy ut ssew
oy Jo Asdorq uonendse-o[pasu v woy udwpads e
jo uotreuruead 1e21doasomdp souoz Funj Jamof 2yl
ur Y4a19WeIp Ul ww § 01 7 ‘sa[upou ajews ajdnmuw
pue sqo1 1addn ayBur oya yo Aroydiad oyl ur ssewr
payemords e paeaads (g i) ueds (10) sydesBow
-03 paindwon seroyy v Aytedouspeydurd jeunserp
-OUI IO JP[IY OU StM 219U, "SI[NPOU [EIIB[Iq [eUOnp

—e -
6661 "S1 AN 28l

aqo Jaddn 1yBiy ayy Jo Ateydiag ayy ul s|npop se|nbail)
ue Buimoys 1sey) ayy Jo ydeiBolpey Jol1ajueotalsod | ainbi4

f

-pe pue 2qo] Joddn 3uB11 211 Ul ‘WD G AQ 7 Mpou
remS8oin ue pamoys (1 "S1J) uoissiupe 210joq sdvp
11 reaidsoy satpour e paureaqo ydeaoipes swveioy
v ‘padopaasp poudsdp pue 41943} ‘Y8nod e usym ‘191
-182 $Y29M [BIOADS [IIUN [[am U92q pey uaned JuJ,

‘sapupou Areuownnd jo urpuy S180]0TPEI 311 JO SNED
-39 IBJIdSOI.[ Y3 O paytuape sem ueld P]O—JBQ;(—69 A"

ASVO 40 NOILLV.LNASTYd

6661-1LC @se)

veogipg 1Pty CMTANTIIE W LIDVIG ANV
SSALTI (1 AoNTT “ONILIYH H t1Ivs
4021p7 21919055 C (0 W CAFTINOW o WVILIIM
aogipg w055y QW NIV [ NN g
ao2tpg @ W ‘ATI0NS g 1dTEcy

LOdVDO DO YVHOIY X9 AIaAN:0O4

sas104905] w010 doaiunyry A133p

]\?;HCISO]H' ]Ul]d“kd[) S$$OSIH.MI!OUSSV]N 0”{1:;1 il}'@ SP‘LOSOH \)SV’)

2udIpa Jo [euinof puejSuy MON YL

‘Lbbl %@



CASE RECORDS OF THE MASSACHUSETTS GENERAL HOSPITAL

TABLE 1. HLMAIOLOGIC AND
Broon CreMICAL VALULS

VARIABLE VALUE
Hemarocre (%) 379
Mean corpuscular volume (pm3) 92
White ¢ell count (per min?) 6,900
Platelet count (per mm?) 245,000
Sodum (mmol/luer) 142
Potasstum (mmol/liter) 53
Chlonde (nunol/liter) 102
Carbon dioxide (mmol/liter) 301
Utea mirogen Norinal
Cireatinne Normal
Glucose Normal

TaBLE 2. RESULTS OF PULMONARY-FUNCTION Tis (s

VARIABLE* ResuLr
value (% of
predicted)
FEV, (Incrs) 149, 1 64t (49)
Viral capaaty (liters) 2351,275% (64)
FEV, vital capacuty 059 (76)t
Flow tate at 50% of vital capacity 104 (23)
(liters/sec)
Maximal bieathing capacity (lirers /nun) 52 (49)
Total lung capacity (hitets) 98(176)
Restdual volume (liters) 7 29 (324)
Residual volume total lung capaciey 074 (180)
Awrway resistance (cm of water/heer /sec) 128§
Speafic conductance (licers/sec/cm 00971
of water

Smgle-breath carbon monoxide ditfusmy 16 0 (67)
capacity (il /mim/mm Hg)

Carbon monoxide ditfusing constant 44 (96)
(ml/mm/mm Ig)
Orygen saturauon (%) 99], 97**

*FEV, denotes forced exprratory volume in one second
tThas value was obtamned after the patient had nhaled a
bronchodihtor medication

$The value was based on the first measuiements of FEV,
wnd vital capaaty

§The predicted range 1s 08 10 2 4 cm of water per hitet
per second

The prediceed value 1s more than 0 12 hter per second
per cennimeter of water

|| Tlus value was obtamed while the patient was breathmg
ambienr an at rest

**This value was obtamed after the patient had walked for
three mmures

where he had been exposed to tale for 28 years.
There was no history of exposure to asbestos He
had smoked two cigarettes daily for six years He re-
sided in Arizona and was physically act ve. His med-
ications were metoprolol, quinapril, and terazosin
There was no history of sputum production, wheez-
ing, hemoptysis, chest pamn, tuberculosis or expo-
sure to it, coccidioidomycosts, weight loss, or a ma-
lignant tumor.

The temperature was 36.8°C, the pulse was 67,
and the respirations were 20 The blyod pressure
was 120/85 mm Hg.

On examination, the patient was a slim man who
appeared well. The lungs were clear except for a few
rhonchi on the right side.

Laboratory tests were performed ('Table 1). An
clectrocardiogram revealed a sinus bradycardia at a
rate of 50, with nonspecitic ST-segment and T-wave
abnormalities The results of pulmonarv-funcrion
studies performed at the other hospital are shown
Table 2.

A diagnostic procedure was performed.

DIFFERENTIAL DIAGNOSIS

Dr. SiMON D. Seivack™: This pauent had an
ill-defined respiratory illness characterized by tever,
cough, and dyspnea. Since his cough improved with-
out any known treatment, one can rule out the com-
mon acute, bilateral, bacterial pnecumomnas, such as
those duc to Legionella preumophila, Mycoplasma
preumonine, and Chlamydin pneumoniae, particular-
ly in the absence of known exposure to these organ-
isms. If the patient was immunocomprcnused, how-
ever, a lung biopsy would be needed to rule ourt
these infections. Systemic immunocompromise, such
as that caused by the T-cell deficiency associated with
lymphoma, infection with the human immunodeti
ciency virus (HIV), and use of corticosteroids or ¢y-
closporine; the B-cell deficiency associated wath mul-
tiple myeloma; neutrophil deficiency; or the combined
deficiencies that may follow an allogene ¢ bone mar-
row transplantation, predisposes a host to infections
with particular sets of organisms, depending on the
critical elements of the host’s defense that are lack-
ing. Since this patient had no apparent sk factors
for disseminated tuberculosis or pnecumaocysus pneu-
monia, these diagnoses are unlikely.

May we review the radiographic findings?

Dk. Jo-ANNE O. SHEPARD The chest film (Fig
1) obtained before admission shows an irregular nod
ule, 2 by 1.5 cm, tn the nght uppa lobe, as wll as
smaller bilateral nodules. The CT scan (hig. 2) shows
the irregular nodule 1n the posterior sepment of the

*Attending physician, Pulmonary and Criticd Care Mediane, Albans
Medical Center, assodiate professor, Albany Medical College, 1esearch phy
staan, New York State Deparument ot Health, Division of Human Lovcol
ogv and Molecular Epidemiology — all in Albany
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right upper lobe and numerous bilateral nodules,
2 to 5 mm in diameter, in the lower lung zones No
lymphadenopathy or pleural plaques were visible.

Dr. SPIVACK: Since the patient had radiographi-
cally stable disease without treatment over a period
of at least 11 days, we can rule out acute bacterial
processes, such as those attributable to Streptococcus
puenmonne, Hoemophlus influenzae, Klebsiella pnen-
monaae, and oral anacrobes. In the absence of a hus-
tory of exposure and without a report of positive re-
sults of skin tests with purified protein derivative,
localized Mycobacterium tubevenlosis infection is un-
likely. There 1s no chnical enidence that the patient
had preexisting pulmonary abnormalities thar might
have made him susceptible to bacterial overgrowth,
such as cavitary disease, which may lead to the for-
mation of an aspergilloma. Nor 1s there ciary dys-
kinesia syndromes or cystic fibrosis in this case.

The radiologic finding of bilateral small, nodular
opacities suggests the presence of an underlying sub-
acute ot chronic lung process. The differennial diag-
nosts of small nodules in this context includes exog-
cnous as well as idiopathic and malignant disorders.
Subacute infections such as coccidioidomycosts, blas-
tomycosts, lustoplasmosis, and miliary tuberculosis
may account for the small nodules. There was no ap-
parent evidence of exposure to M. tuberculosis or a
predisposition to miliary tuberculosis, however, and
there 1s no information about skin testing. Nodules
and airflow abnormalities are typical of pneumoco-
nioses, such as talcosis and silicosis, as well as hyper-
sensitivity pneumonitis due to exposure to an organ-
1c antigen or beryllrum, but the history in this case
does not suggest cither type of exposure. Moreover,
the parient’s pulmonary dystunction 1s not charac-
teristic of asbestosts, muxed-dust discase, or expostre
to heavy metals.

Idiopathic disorders, including sarcoidosis, eosin-
ophilic granuloma, and bronchocentric granuloma-
tosts, may be accompanied by fever early in the course
of the disease and may be associated with obstruc-
tive or mixed obstructive and restrictive pulmonary
dysfunction. Lymphocytic interstitial pncumonitis is
an unlikely diagnosis 1n the absence of progressive
dyspnea, cough, and underlying discase. Similarly,
Churg-Strauss vasculitis 1s unlikely in the absence of
preexisting atopy or reactive arrway disease. This pa-
tient may have had a bronchiole-based disorder, such
as bronchiolitis obliterans or bronchiohts obliterans
with organizing pneumonia, particularly in view of
the profound air trappmg, with the preservation of
large airway conductance and resistance.

Patients with malignant tumors present infrequently
with bilateral small nodules. Non-Hodgkin’s lympho-
ma is an unlikely diagnosis in the absence of periph-
eral or hilar lymphadenopathy. Patients with bronchi-
oloalveolar-celt carcinoma may present with nodular
or alveolus-filling lesions. Lymphangitic spread of car-
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cinoma or leukemia may also be characterized by the
presence of such lesions. I shall recurn to the possi-
bility of a malignant tumor.

Coccidioidomycosis descrves serious consideration
in this case because the patient lived in Arizona
Coccrdrordes smmutis is present in soil and 1s endemic
in the southwestern United States Clusters of cases
in other arcas have been attributed to dust storms
that carried the pathogen to distant sites ' The fun
gus 15 dimorphic, existing as a saprobe or a parasite
Mycelial forms grow in soil and disarnicnlate, releas-
ing arthroconidia into the air, which are mnhaled bv
the host. Person-to-person transmussion and indirect
transmission through secretion-to-wound contact arc
very rare 13 Respiratory isolation 1s therefore not re-
quired. Inhalation of arthrocomdia from soil 15 vui-
tually the only route of entry into the human host,
placing those who have frequent contact with con-
taminated soul, such as archacologsts and excavators,
at highest risk. ‘The immune response 1s partly T-cell -
dependent, and the infection has ncreised among
HIV-infected persons who live m the Southwest
The parasitic portion of the life cycle entals the re
lease of a substance with elastase activity that pro-
motes the degradation of molecules 1n the connec-
tive-tissue matrix of the host, resulting 1.1 the spread
of fection and the formation ot the microcysts or
macrocysts seen on microscopical examination 13

Clinical evidence of discase 1s barelv apparent m
approximately 60 percent of patients with acute pri-
mary mfections In these pauents, symptoms are ab-
sent or, if present, consist of a mild cough and low-
grade fever, making them difficult to distnguish
from the symptoms of an upper respiratory tract in-
fecuon The remaining 40 percent of patents have
an 1llness onc to three weeks after exposure that of-
ten mimics a lower respiratory tract infcction, with
fever, diaphoresis, dyspnea, chest pamn, sputum pro-
duction, anorexia, arthralgias, and weakness Radio-
logic examination may show an infiltrate, an effusion,

"hilar lymphadenopathy, or a combination of these

findings. Skin manifestations include erythroderma,
crythema nodosum, and erythema multutorme Wath-
out speaific therapy, the primary infection resolves
spontancously within several weeks in most cases
Radiographic residua in the form of nodules or thin-
walled cavities are present in 5 pereent of such cases
Spontaneous clinical resolution and radiographic re-
stdua were features of this patient’s illness ar the e
of admussion.

Extrapulmonary discasc, which devclops i ess than
1 percent of patients with C. smmutss intections, n-
cludes meningitis, osteomyelitis, septic arthnus, geni-
tourinary infection, and skin mvolvement The men-
ingitis may be subtle in terms of both climcal findings
and cercbrospinal fluid characreristcs, warranung di-
agnostic vigilance. In regions where the infection 1s
endemic, rapid and widespread dissemimaton m im-
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munocompromised patients has closely paralleled the
epidemic of the acquired immunodeficiency syndrome.
Panients recciving corticosteroids or other T-cell sup-
pressants, infants, and nonwhites (particularly Filipi-
nos, for unclear reasons) are also susceptible to coc-
cadioidomycosis.! 3

The diagnosis can be confirmed by exammation
of smears of aspirated flud from pulmonary or other
sites. False positive results may be caused by the pres-
ence of contaminating pollens from mulberry, cot-
ronwood, and elm trees.# False negative results may
be due to sampling error or a failure to alert the cy-
topathologist to the possibility of C. mmirss infec-
tion. As in this case, reactive atypia of pneumocytes
1s aften seen n cytologic aspirates, and if spherules
are undetected, the reactive atypia may be mistaken
for carcinoma.’ 7 Tissue-biopsy specimens are supe-
rior to cytologic aspirates for direct visualization of
the organism; the large endosporulating spherules
are reacily wistble with routine staining. Culture of
the orgamsm 1s possible but poses a major biohaz-
ard. Growth is generally visible within three to four
days, although the yicld is reduced in paticnts with
HIV infection. Skin testing shows a delayed type of
hypersensitivity to intradermally injected antigen in
93 percent of patients 14 days after the onset of symp-
toms, and in 99 percent at 21 days.* An area of in-
duration, at feast 5 mm 1n diameter, that develops
24 to 72 hours after injection is considered a posi-
tive result, and determining the result within this pe-
riod reduces the false positive rate.? Waning of the
reaction is slow, and a positive skin test theretore does
not indicate the date of onset of the infection. Con-
versely, anergy, which may resulc from overwhelm-
ing infection, impars the sensitivity of the test.

Serologic testing 1s very useful for diagnosing
C. smwmates mnfecuon, Primary infection clicits IgM
antibodies in 90 percent of symptomatic pauents
within one to three weeks after the onset of symp-
toms, as detected by tube-precipitin, immunodittu-
sion, or latex-agglutination tests. Tests for comple-
ment-fixing IgG antibody become positive weeks after
the onset of symptoms — after the IgM responsc —
and the titer may parallel the disease activity and dis-
semination. False positive results can be caused by
cross-reactivity of the organism with Histoplasma
capsulatum and Blastomyces dermatitidis. Serologic
results may be negative if infection is confined to the
meninges. Methods that circumvent these problems
are being developed, such as direct detection of cir-
culating antigen and detection of circulating genom-
ic material by the polymerase-chain-reaction assay.!?

Inhalation of talc may explain the bilateral micro-
nodular disease in this patient. Industrial-grade talc
15 commonly used to dust rubber products; it 1s lu-
bricating, tlaky, fibrous, and chemaically inert. Talc is
a hydrous magnesium silicate that also contains iron
and trace amounts of alumnum. Industrial talc of-

ten contains mixtures of silicate, tremolite, amphi-
bole and serpentine asbestos, anthophyllite, and oth-
er talcose rocks. The content depends on the mining
source, and contamination by silica and asbestos has
caused considerable confusion about the fibrogenic-
ity and caranogenicity of tale 1 Obtaming a pre-
ase history of exposure to tale, mnclud ng the respr-
ratory protection used and data on confounding
exposure, such as exposure to other dusts or to to
bacco smoke, is often a problem.

Inhalation is the most frequent form of exposure
to tale. Although most talc-related illnesses are caused
by exposure during the milling and processing of talc,
industrial use of the end product, and even the use
of tale in high doscs for personal care have caused
respiratory illness,}12 Among the respuatory discas-
¢s associated with the inhalation of talc hat does not
contain silica or asbestos 1s talcosis, a oilateral, dif-
fuse, micronodular, granulomatons discase affecring
the pulmonary intersritium, with acute or chronic
bronchitis. Emphysema with the formation of bullac
may be present. The microscopical fincings include
diffuse intersttial fibrosis, occasionally with bron
chial or bronchiolar distortion, il-defined nodules
with birefringent talc particles but with little of the
whorled collagen that 1s characteristic of silicosis,
and foreign-body granulomas with or without inter-
stitial and pleural fibrosis.*** Pleural plaques may be
present, cspecially after exposure to asbestos-con-
taining talc. Reactions to pure tale usually result in
less fibrosis than those to talc thar contams silica, as-
bestos, or both,

Although there is a general dose—response rela-
tion in talcosis, progressive disease can oceur in the
absence of continued exposure, leading to progres-
stve dyspnca, weight loss from labored bicathing and
hypoxia, and cor pulmonale with cventual nght-sided
heart fatlure. This patient had muld dyspaca and was
slim, but no signs of profound hypoxia or cor pul-
monale were apparent on physical examunation or on
the electrocardiogram. In patients wath talcosts, chest
radiographs typically show intersutial infiltration or
granulomas in the midzones and bases cf the lungs,
with sparing of the apexes, in contrast to the distri-
bution of lesions in patients with silicosis Since ralc
is frequently mixed with silica and asbestos, the clin-
ical and radiographic findings associated with these
three dusts may merge Both restrictive and obstruc-
tive dlSC{lSC can occur and CVEen COCXIST 1l [(\lCOS]\, a8
n other granulomatous discases such as silicosis and
sarcoidosis. Both airflow obstruction and small-ar-
way discase have been observed mn talc workers n
the rubber industry.l2!5 Symptoms are often muld,
despite abnormalities on radiographs and pulmo-
nary-function testing, again as with sthcosis and sar-
coidosis.

Rubber workers who have never been exposed to
talc may have “industrial bronchitis™ that persists in-

Volume 341 Number 3 - 185

Downloaded from www nejm org at HHS LIBRARIES CONSORTIUM on Aprit 12, 2006
Copyright © 1999 Massachusetts Medical Society. All nghts reserved



The New England

Journal of Medicine

definitely after their exposure to rubber has ceased
and they have retired. Multivariate analyses stratified
for the confounding influences of cigarette smoking
and precxisting lung disease suggest that, in addition
to tale, fumes from curing and other particulates in-
volved 1n rubber manufacturing are important air-
way Irritants.12:16-18

The biopsy report of adenocarcinoma of the lung
in this case bears close scrutiny. Cellular atypra, par-
nicularly i the presence of an acute inflammartory
condition, can be difficult to distinguish from carci-
noma cytologically. A positive test for p53 protein
may prove helpful in confirming the diagnosis of car-
cinoma 1n the future.’ The possibility of a false pos-
itive cytologic report must be considered in this man,
who had symptoms of an acute illness compatible
with tracheobronchitis. Atypia as a result of coccid-
1oidomycosts has been reported.37 In this case, the
radiographic stability of the lesion over the course of
the illness, although nonspecific, is more compatible
with the diagnosis of a subacute or chronic inflam-
matton than with the diagnosis of carcinoma.

If the patient had adenocarcinoma of the lung, it
may have been metastatic. The cancer may have orig-
inated in the gastrointestinal tract, kidney, or pros-
tate gland. Gastric carcinoma has been linked to sub-
stances used in the chemical and rubber industries,
including benzidine, a- and S-naphthylamine, crys-
talline silica, and asbestos, and also to drinking water
containing nitrates.?Y 22 However, there is no evi-
dence that this man, who appeared well, had an ex-
trapulmonary primary tumor.

The carcinogenicity of inhaled talc is controver-
stal 102325 Grille and Tabershaw?s did not find an 1n-
creased number of cases of lung cancer 1n employees
of a talc-processing plant in New York State over a
period of 31 years, Simular tindings have been re-
ported by other investigators.?* Exposure to a com-
binarion of silica and tale, however, results i a high-
er rate of death from lung cancer than exposure to
silica alone.2* The carcinogenicity of silica has been
proposed but has not been definitively demonstrat-
ed in humans26 28; the carcinogenicity of asbestos 1s
well documented.? Industrial exposure to a mixture
of talc and silica or talc and asbestos may explain the
development of lung cancer in this patient, who did
not have a history of heavy smoking, but it is an un-
likely explanation A considerable number of nontalc
substances used 1n the rubber industry are also known
or suspected lung carcinogens, such as nitrosamincs.
Although bronchogenic carcinoma, cspecially ade-
nocarcinoma, can occur 1n the absence of known ex-
postre to carcinogens, such cases account for less
than 5 percent of cases of lung cancers in the general
population. The risk of lung cancer depends partly
on host factors, including the presence or absence of
preexisting lung discase, dict, family history, and ge-
netic factors.®* Polymorphisms of genes associated
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with carcinogenesis have been reported to conter a
risk of lung cancer.?!

The need to identify a carcinogen or a host risk
factor would be obviated by ruling out carcinoma 1n
the lesion 1 question. Radiographic evidence of mul-
tiple lesions usually indicates the presence of either
metastatic cancer or a noncancerous process Bron-
chioloalveolar-cell caranoma 1s a notab ¢ exceprion,
with lesions that arc often multifocal A carctul re-
view of the cytopathological smears would therefore
be an important diagnostic approach.

It 1s not clear whether this patient could tolerate
resection of an adenocarcinoma. A curave lobecto-
my might remove enough functioning lung tissue to
impair his subsequent tolerance of physical exertion.
Unul recently, the criterion for resectabibity of the
lung was an cstimated postoperative forced expira-
tory volume in one sccond (FEV,) of 0 80 hrer, a re-
quirement this man might meet if he needed a nght
upper lobectomy, but not if he requued a pneu-
moncctomy. The refined criteria for operability in-
clude a measure of integrated cardiopulmonary and
muscular function, a test readily available m most
pulmonary-function laboratories.?2 3¢ Some surgeons
consider this test excessive and instead have patients
walk upstairs to test their tolerance of exertion The
ability to climb three flights of stairs may be corre-
lated with maximal oxygen uptake rate »

This patient’s ratio of FEV, to vital capacity 1s low,
clearly indicaung an obstructive component of hus
pulmonary dystunction that was unresponsive to the
inhalation of a B,-agonist. The usual sitcs of airflow
obstruction that are evident on spirometry are the
small bronchi and bronchioles, as in patients with
asthma, emphysema, or chronic bronchi s This pa-
tient’s low forced expiratory volume mav be due to
air trapping behind obstructed airways or to an in-
dependent restrictive process, such as wrtersttial fi-
brosis. These two possibilities are best distnguished
by body-box plethysmography. The high values for
residual volume and total lung capacity are compat-
ible with severe air trapping as the predommant dys-
functional process. Major or minor awway obstruc-
tion, bullous lung discase, or both can causc this
pattern, but bullae were absent on CT scanning. The
low carbon monoxide diffusing capacity (which can
be falscly decreased by anemia and heavy agarctre
smoking, neither of which applies to this pattent) must
be attributed to parenchymal damage, probablv sum-
tlar to that causing the air trapping.

Possible cxplanations tor this paticnt™ lung dvs-
function include one or more of the following. small-
airway disease due to coccidioidomycosis, chromic ob-
structive small-airway disease caused by exposure to
talc or rubber fumes, previously undetected chronic
airflow obstruction of unknown origin, or a con-
founding repair process such as bronchiolitis obliter-
ans with or without orgamzing pneumonia. A patho-
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logic repair process often occurs after a variety of
pulmonary nsults such as viral infections in infants
and young children, M. preumoniae or L. pnen-
mophila infection in adults, inhalation of nitrogen
oxide, connective-tissue disease, drug reactions, and
bone marrow and lung transplantation 3637 “fests of
airway resistance and conductance measure airflow
across the smallest total cross-secttonal area of the air-
ways — paradoxically, the large airways; thus bron-
chiole-based lesions have relatively little effect on
such measurements.® In cases of bronchiolitis, meas-
urements of lung volume may reveal hyperinflation,
reflected by high values for functional residual vol-
ume and total lung capacity. One usually expects a
greater abnormality in gas transfer than that demon-
strated by ambulatory oximetry in this patient, al-
though the technique used even for this simple ma-
neuver can be questioned. Finally, this patient’s initial
chest CT scan was not of high resolution and there-
fore would not have revealed the bronchiolar-wall
thickening, bronchiolar dilatation, and mosaic per-
fuston that have been reported on high-resolution
CT scanning 1n patients with thus disorder.?*4° Ex-
prratory-phase, high-resolution CT scanning, which
might have been helpful in detecting air trapping,
was not performed.

In conclusion, I believe that this patient had acute
coccidioidomycosis, possibly complicated by obliter-
ative bronchiolitis, with underlying talcosis and sili-
cosis. I doubrt that he had bronchogenic carcinoma.

The most important diagnostic procedure would
have been a reexamination of the cytologic smear to
detect cocadiordomycosis spherules or to confirm
the presence of a malignant tumor. The decision to
perform an cxastonal biopsy would have depended
on the results of this reexamunation.

CLINICAL DIAGNOSES

Talcosis.
Carcinoma of the lung.

DR. SIMON D. SPIVACK’S DIAGNOSES

Talcosis and silicosis due to occupational mnha-
lation of talc.

Acute primary coccidioidomycosis, possibly
with obliterative bronchiolitis.

PATHOLOGICAL DISCUSSION

Dr EUGENE J. MARK: The diagnostic procedure
was an exploratory thoracotomy. The surgeon felt a
mass 1n the right upper lobe and performed a lobec-
tomy. He also removed two smaller nodules from
the right lower lobe.

The right upper lobe contained numerous firm,
gray nodules, 1 to 7 mm 1n diameter. On microscop-
ical examination, they were circular or resembled a
caput medusac (Fig. 3). They were composed of his-
tiocytes, mcluding multinucleated forms of a for-
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Figure 3. Cellular Nodule with a Caput Medusae Configuration
(Hematoxyhin and Eosin, X35).

Figure 4. Clusters of Birefringent Talc Crystals within Fibrotic
Tissue, Viewed under Partially Polarized Light {X75)
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Figure 5. Large Nodule with Hyalinized Fibrous Tissue in the
Center {Hematoxylin and Eosin, X20).

Figure 6. Multiple Ferruginous Bodies and Histiocytes in an Al-
veolus (Hematoxylin and Eosin, X330)
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eign-body type. Pale-yellow birefringent crystals were
packed into clumps and sheaves within the histio-
cytes or in fibrotic tissue (Fig. 4). The centers of the
larger nodules were replaced by hyalinized fibrous
tissue (Fig. 5). Long crystals of talc encrusted with
ron formed ferruginous bodies in some areas (Fig
6). These crystals account for onc type of pseudo-
asbestos body. True asbestos bodies were present as
well, but the interstinal fibrosis characterstic ot as-
bestosis was absent. The appearance of the lesions
and the presence of the crystals are characteristic of
talcosis. 1541

The largest mass, which was 3 ¢cm 1in diamerer, had
a central cavity that contamned a watery mixture of tale
(Fig. 7). The only case with similar pathological fea-
tures described in the literature consisted of muluple
loculated cavities filled with talc; the tale i that case,
however, had probably entered the lung through a
bronchopleural fistula after the nstillation of rale
the pleural cavity to treat recurrent pleural effustons +2

Inhalation of finely dispersed tale probably caused
the diffuse disease m thus case, and a plug of tale
probably led to the formation of the cavity. Also,
histiocytes and tale crystals had eroded nto pulmo-
nary arteries 1n the vicimy of the cavity and caused
an obliterative endarteritis (Fig 8), which may have
had a role 1n causing cavitatton. Tale and other sibi-
cates tend to cause intense vascular inflammation and
sclerosis, which contributes to the pulmonary scar-
ring.1%43 45 There were no compact granulomas, the
presence of which would have suggested infection,
nor were any organisms detected with special stans
Pneumocytes in areas of scarring were 1cactive and
atypical, probably accounting for the cytologic diag-
nosis of adenocarcinoma. Unfortunately, the cvrolog-
1c smears were not available for review at this hospital

Talc usually produces small nodular scars or lincar
interstitial fibrosis, which can lead to bronchiectasts,
honeycomb fibrosis, or both, as well as progressive
massive fibrosis. 4143 Areas of massive fibrosis can ap-
pear radiographically as central or peripheral masses,
and in some cascs, they have been resected surgically +

Impacted talc was found to have plugged and de-
stroyed bronchioles in a child who died after aspirat-
ing talcum powder.*¢ Tumor-like masses on chest ra-
drographs of workers in two tale factories in Greece
were thought to be due to concrenions of tale thar
had obstructed bronchioles and then cansed atelecta-
sis and fibrosis.*”

Historically, workers in tale mmnes and nulls were at
greatest risk for talcosis.!54147 Rubber workers are now
probably the most commonly exposed persons.#1434849

Dgr. Davip J. KaNAREK: This panent worked m
castern Massachusctts for 28 years, making bands
eight hours a day, and every time he made a rubber
bé\l‘l({‘ l’xc SPT&YCC{ it With t(\IC. ThCl] hC nm)vCCl to Al"
izona. His exercise tolerance was very good, despite
the results of the pulmonary-funcnion resrs
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Figure 7. Edge of a Cavity (C), Containing Groups of Pale Talc
Crystals (between Arrows) and Talc-Laden Histiocytes (H) (He-
matoxylin and Eosin, X20}.

Calcified concretions (dark staining) are present (top).

Figure 8. Thrombosed Artery Adjacent to the Cavity (Verhoeff-
van Gieson Stamn, X150).

Histiocytes (arrows) with talc crystals have eroded the artenial
wall, causing reduplication of elastic fibers (black) and fibrosis
and narrowing of the iumen (L)

DR. Sr1vAck: What was the acute illness, and why
did the pulmonary-function studies show such marked
abnormalities?

DR. KANAREK: The patient probably had a respi-
ratory tract infection, which prompted his physician
to obuain the radiograph of the chest; the talcosis
was an incidental finding. The pulmonary-function
studies showed much more hyperinflatton than one
would expect from viewing the radiologic mmages
The hyperintlation was probably related to the oblit-
erarion of the airways seen on microscopical exami-
nation.

Dr. MARK: In addition to bronchiolar scarring due
to the inhalation of talc, there was also marked cen-
triacinar emphysema, probably related to smoking.

ANATOMICAL DIAGNOSIS

Pulmonary talcosis, with hquified mireral na ca
itated tumor-like mass, granulomatcus mflamma
non, and sclerosts.
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