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chemicals as causes of bronchial reactions in the 
workplace. 
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Fatal pulmonary nocardiosis in a patient with 
chronic mucocutaneous candidiasis 

Joram S. Seggev, MD Las Vegas, Nev. 

Chronic mucocutaneous candidiasis (CMC) 
consists of infection of the skin, nails, oral cavity, 
and esophagus, most commonly with Candida 
albicans, and is associated with various immuno- 
logic defects. ‘7 * Severe non-candidal infections, as 
a major complication of CMC, have not been well 
documented until recently.*. 3 The present case is 
a report of a patient with unusual features, who 
eventually succumbed to overwhelming Nocardia 
infection 10 months after an apparent cure. 

CASE REPORT 
A 20-year-old man, diagnosed with CMC at 22 

months of age, was admitted to the University of 
Missouri-Columbia Health Sciences Center for treat- 
ment of Nocardia pneumonia. At the age of 5 years, he 
was reported to be euthyroid and to have partially 
responded to administration of transfer factor.4 Hy- 
pothyroidism was diagnosed at age 12, requiring daily 
administration of thyroxine. One year later, administra- 
tion of ketoconazole was started. Throughout child- 
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Abbreviations used 
ALP: Alkaline phosphatase 
CMC: Chronic mucocutaneous candidiasis 
IL-2: Interleukin 2 
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hood and adolescence, he experienced recurrent upper 
respiratory tract infections and pneumonia. 

Physical examination at the time of admission was 
remarkable for cachexia, hypopigmented areas on the 
hands and arms, clubbing, dystrophic nail changes, and 
white patches on the tongue and throughout the oral 
cavity and pharynx. The chest was clear. Pertinent labo- 
ratory data included microcytic, hypochromic anemia, 
elevated alkaline phosphatase (ALP) and alkaline phos- 
phatase y..glutamyl transferase levels, normal parathy- 
roid hormone and cortisol levels, and a negative ELISA 
result for human immunodeficiency virus. An esophago- 
gram was interpreted as showing evidence of candidal 
esophagitis, and a chest roentgenogram revealed a non- 
homogeneous infiltrate in the left lower lobe. Treatment 
was started with sulfadiazine 3 gm/day, which led to 
elevation of ALP to greater than 3000 U/ml; thus, min- 
ocycline was substituted. One month later, increasing 
candidal lesions and bilateral maxillary sinusitis required 
inpatient therapy with amphotericin B and cefazolin. 
After discharge, minocycline and alternate-day keto- 
conazole administration (daily administration led to in- 
creases in ALP) were continued. Because the patient’s 
sinusitis was uncontrolled, a Caldwell-Luc operation was 
required. Minocycline was discontinued after 1 year, 
when chest roentgenograms were normal. Ketoconazole 
eventually became ineffective in controlling his candidi- 
asis, and treatment was changed to alternate-day admin- 
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istrat ion of itraconazole, because he could not tolerate vealed a 5 x 7 cm fluctuant nodule above the 
daily administration. Seventeen months after the initial scapula, an extension through the chest wall of Nocr; 
admi ission, he was readmitted with a l-month history of infection from the superior segment of the 1 eft I( 
fever and left shoulder pain. Physical examination re- lobe (Fig. 1). During the next 4% months, the infec 

FIG. 1. A, Chest roentgenogram showing a nonhomogeneous infiltrate in the superior segment 
of the left lower lobe and destruction of the seventh rib posteriorly. B, Computed tomogram of 
the chest (mediastinal window) showing a nonhomogeneous infiltrate in the superior segment of 
the left upper lobe, extension into the mediastinum, involvement of the rib, and extension to the 
chest wall, with abscess formation. 
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spread, in spite of intravenous administration of doxycy- 
cline, amikacin, and sulfa; two surgical drainage 
procedures; and nutritional support. The patient 
died before therapy with transfer factor could be 
initiated. 

IMMUNOLOGIC EVALUATION 
Humoral immunity 

Immunoglobulins (including IgG subclasses), 
complement, and hemagglutinins and responses 
to tetanus toxoid, pneumococcal, and Hemophilus 
infiuenzue type B vaccines, were normal. 

Cellular immunity 

Delayed-type hypersensitivity skin tests showed 
5 mm induration in response to tetanus toxoid 
and negative responses to purified protein deriva- 
tive of Mycobacteria, Trichophyton species, Can- 
dida species, histoplasmin, and mumps. 

Normal numbers of lymphocytes and subsets 
were demonstrated by a fluorescein-activated cell 
sorter, as were normal numbers of CDllb/18 and 
CD58 receptors on neutrophils and lymphocytes 
and normal numbers of CDllc receptors on neu- 
trophils. Thymidine incorporation during lympho- 
cyte transformation to phytohemagglutinin, con- 
canavalin A, and pokeweed mitogen was 50% of 
three controls. Interleukin-2 (IL-2) production 
was normal in response to pokeweed mitogen, but 
25% of control in response to phytohemagglutinin 
and concanavalin A. Lymphocyte transformation 
in response to Cundida species, tetanus, and pu- 
rified protein derivative of Mycobacteria was nor- 
mal. Mixed lymphocyte reaction to lymphocytes of 
two of three donors was normal, but no IL-2 was 
produced. Nitroblue tetrazolium reduction by 
neutrophils was 50% to 64% (4 determinations 
[control of 98%]). Normal oxidative metabolic 
burst was determined with a fluorescein-activated 
cell sorter, and results of chemotactic and bacte- 
ricidal assays were normal. 

DISCUSSION 

In two series of 101 patients with CMC, 9 had 
hypothyroidism, 27 had hypoadrenalism, and 15 
had hypoparathyroidism. Endocrine dysfunction 
usually occurred at an earlier age than in our 
patient.‘” Treatment with ketoconazole failed in 
our patient, although there was no evidence of 
dermatophyte infection, and the patient was not 
taking antacids or H, blockers,‘-’ suggesting de- 
velopment of resistance of Candidu organisms to 
the drug. Interestingly, ketoconazole, itracona- 
zole, and sulfa caused predictable increases in 

ALP and ,y-glutamyl transferase levels without an 
increase in transaminases.’ 

Immunologic evaluation revealed that humoral 
immunity was normal. Although nitroblue tetra- 
zolium reduction by neutrophils was persistently 
low (reference 4 and this report), other neutrophil 
functions, including killing of staphylococci, were 
normal, suggesting that there was no major func- 
tional defect. Delayed-type hypersensitivity skin 
reactions and lymphocyte transformation by mito- 
gens were reduced, and IL-2 production was de- 
fective. These results are compatible with those of 
previously reported studies.lm3 Because cellular 
immunity, including lymphocyte-mediated activa- 
tion of macrophages, is required for effective 
killing of Nocardia organisms,6 the defect in IL-2 
production in our patient may have contributed to 
his poor outcome. 

CMC is considered a “cutaneous” immunodefi- 
ciency. However, adequate control of cutaneous 
lesions required candidacidal medication and im- 
munomodulation.‘, ’ Sinopulmonary infections oc- 
curred in 25 of 101 patients with CMC, and sys- 
temic bacterial and fungal infections occurred in 27 
of 101.‘. 3 Interestingly, only two of 43 children with 
CMC had Nocardia pneumonia, and both sur- 
vived.3 The relentless course of our patient’s No- 
cardia infection, after an apparent cure, is unusual, 
especially because the mortality rate does not usu- 
ally exceed 20%.6 Nocardia infection is more likely 
to occur in immunodeficient patients, whose re- 
sponse to therapy is inadequate.6 The severity of 
noncandidal infections in CMC is still an underes- 
timated feature of the syndrome, and the high inci- 
dence of systemic infections requires us to regard 
patients with CMC as having a cellular immune 
defect, which has not been fully characterized. 
Therefore patients with CMC need to be evaluated 
and treated as immunodeficient patients; physi- 
cians should search for unusual severity of infec- 
tions with common pathogens and opportunistic 
infections; infections should be treated for longer 
than usual, and indefinite treatment of hard-to- 
eradicate infections should be considered. Immu- 
nomodulation may be required as well. 

I thank Charles W. Caldwell, MD, for the flow 
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transformation and mixed lymphocyte reaction; 
Michael L. Misfeldt, PhD, for IL-2 production studies; 
Timothy A. Springer, PhD, for providing antibodies to 
neutrophil adhesion receptors; and Charles H. Kirk- 
patrick, MD, for the evaluation for transfer factor 
therapy, and Jack Lazerson, MD, for review of the 
manuscript. 
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