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detailed report of isolation of this organism from the blood of
an adult patient. In addition, the finding of organisms by cul
ture and intracellularly by blood smear obtained by peripheral
venipuncture verifies the invasive potential of this pathogen.

This case emphasizes the importance of a report of yeast forms
in blood smears, even if fungal growth is not observed after ini
tial culture of the same fluid. Because of its requirement for long
chain fatty acids, M furfur grows slowly or not at all on routine
microbiological media, and special supplementation with lipids
are needed for in vitro growth and identification in cultures. Cul
tures of blood from our patient were analyzed by using the
BACTEC system and did not yield M furfur; it is likely that cu
lutre by other techniques would have been negative as well if lipids
had not been added to the media. Methods for optimal recovery
of this organism from culture media [8, 9] and results of in vitro
susceptibility tests [10, 11]have been published recently. Although
results of in vitro susceptibility tests show M. furfur to be sus
ceptible to the imidazole antifungal agents, it is not yet clear
whether these agents are useful when systemic spread of the or
ganism occurs. Because most patients respond when lipid ther
apy is stopped, the catheter line is removed, and therapy with
amphotericin B is begun, early institution of these measures should
be considered when yeast forms are seen in blood smears, even
before the forms are positively identified. Therefore, M furfur
needs to be added to the growing list of fungi capable of causing
systemic infection in the immunocompromised adult.
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Acute Glomerulonephritis Following
Group G Streptococcal Infection

COLLEAGUES - Acute rheumatic fever and acute glomerulonephritis
are well-recognized complications of group A streptococcal in
fection, but these sequelae very rarely occur following infections
with other l3-hemolytic streptococci. Two clusters of cases of glo
merulonephritis following milk-borne epidemics of group C strep
tococcal pharyngitis have been reported from Rumania [1] and
England [2]. Glomerulonephritis has not been a reported com
plication of group G streptococcal infection [3-5]. A few group
G streptococcal isolates were recovered during an epidemic of acute
poststreptococcal glomerulonephritis in Trinidad, but it is not
clear that these isolates were etiologically related to the nephritis
[6]. In this report we document a case of acute glomerulonephri
tis following a group G streptococcal wound infection.

A 50-year-old woman underwent a lumbar laminectomy and
developed fever of 38.9 C on her first postoperative day. On the sec
ond postoperative day, her temperature was 40 C, and she com
plained of chills, malaise, myalgias, and a sore throat. The surgical
wound was not inflamed, and no source for the fever was identi-
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fied. Cultures of blood, urine, and throat were obtained. The fe
ver and malaise persisted, but she did not appear acutely ill. On
the fourth postoperative day, the throat swab was reported to be
negative for l3-hemolytic streptococci, but one culture of blood
yielded gram-positive cocci. The following day, several cultures
of blood that had been drawn on the second and fourth postoper
ative days yielded gram-positive cocci in chains. No localizing
signs of infection were identified, except for pharyngeal erythema
without exudate. No heart murmurs were audible, and no periph
eral embolic phenomena were present. Therapy with intravenous
erythromycin was begun (the patient had a history of an
anaphylactic reaction to penicillin), and subsequent cultures of
blood were sterile. The blood isolates were bacitracin-resistant
l3-hemolytic streptococci and were identified as group G by using
type-specific antisera. The MIC for vancomycin was 0.4 ug/rnl;
for clindamycin, 0.8 ug/ml; and for chloramphenicol, 0.4 ug/rnl.
The patient remained febrile while receiving erythromycin.

On the seventh postoperative day, the patient's lumbar wound
spontaneously began to drain seropurulent material that yielded
group G streptococci. The wound was partially opened and was
allowed to drain. Because the patient had newly elevated levels
of hepatocellular enzymes that were attributed to possible eryth
romycin toxicity, therapy was changed to intravenous vancomy-
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cin. The patient improved over the next three days, with defer
vescence and reduced drainage from the wound. On the 11th
postoperative day, however, she complained of nausea and was
noted to be oliguric. Her serum creatinine level had risen from
1.1 mg/dl (preoperatively) to 4.6 mg/dl, and her blood urea nitro
gen (BUN) level had increased from 12 to 48 mg/dl. Urinalysis
showed 3+ proteinurea,4+ hemoglobinuria, and 5 red cell casts
per high-powered field; a urine culture was sterile. Vancomycin
was discontinued, and therapy with clindamycin was begun. Lab
oratory studies revealed an erythrocyte sedimentation rate (by
Westergren method) of 134 mm/hr, a titer of antibody to
streptolysin-O of 833 Todd units, total complement of 80 units/ml
(normal, >170), a C3 level of 35 mg/dl (normal, 108-208), and
a C4level of 16 mg/dl (normal, 16-55). A Clq binding assay for
circulating immune complexes was positive (26070 bound). Because
the BUN and creatinine levels continued to rise, the patient un
derwent a percutaneous renal biopsy on the 14th postoperative
day. Renal histology revealed endothelial and mesangial prolifer
ation without crescent formation. Electron microscopy demon
strated a thickened basement membrane with electron-dense
deposits in mesangial, subendothelial, intramembranous, and
subepithelial areas. Immunofluroescence microscopy showed
granular membranous and mesangial deposits that were positive
for IgG, CI, and C3. The immune complex deposits were not ex
amined for the presence of group-specific streptococcal antigens.
The patient's creatinine and BUN levels rose to 7.0 mg/dl and
83 mg/dl, respectively, on the 14th postoperative day, then slowly
began to return toward normal, accompanied by increased urine
output. She remained normotensive and did not require dialysis.
She was discharged on the 32nd postoperative day with persis
tent gross hematuria, a creatinine level of 3.1 mg/dl, and a BUN
level of 31 mg/dl. In the outpatient clinic, on the 52nd postoper
ative day, her creatinine level was 1.2 mg/dl, BUN level was 22
mg/dl, and urinalysis was normal.

To confirm the identification of the streptococcus, David G.
Pritchard (University of Alabama at Birmingham) used a gas chro
matographic technique [7] to analyze cell wall carbohydrate. The
carbohydrate "fingerprint" was entirely characteristic of a group
G streptococcus and showed peaks for galactose and N
acetylgalactosamine [8]. The isolate was then examined by Ken
neth Johnston and John Zabriskie (The Rockefeller University,
New York) for the presence of streptokinase; these investigators
used methods previously described for identifying the nephritis
strain-associated protein of group A streptococci [9]. The iso
late was found to produce a low-molecular-weight streptokinase
that was similar to the nephritis strain-associated protein (by SDS
PAGE analysis) but was antigenically distinct. Two other group
G streptococci (blood isolates from different patients) were also
analyzed; both produced only a streptokinase of larger molecu
lar weight than that found in the isolate from our patient.

Many nephritogenic serogroups of group A streptococci can
be recognized by their M types and T antigens [10]. In 1967,
Maxted and Potter [11] reported three group G streptococcal iso
lates that also possessed type M-12 antigen. An analysis of our
group G isolate failed, however, to reveal any M or T antigens
common to group A streptococci.
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Group G and group C streptococci bear a surface receptor that
is involved in nonimmune binding of IgG Ftab'), fragments to
the bacteria [12]. All of the group G isolates we have examined
to date also bind antibodies nonspecifically, including the iso
late from the patient described in this report (B. M. G., unpub
lished observations). It is possible that this phenomenon could
have resulted in immune complex formation that contributed to
the renal pathology.

The renal histology clearly documents an acute glomerulone
phritis with immune complex deposition. The time course of the
patient's illness, the laboratory findings, and the ultimate clini
cal outcome are all entirely compatible with poststreptococcal
acute glomerulonephritis [13]. No group A streptococci were re
covered from multiple cultures of blood, throat, urine, or the sur
gical wound, although the possibility of coexisting, occult group
A streptococcal infection cannot be absolutely excluded. We be
lieve that this report represents the first well-documented case
of glomerulonephritis associated with group G streptococcal in
fection. Group G streptococci must now be considered along with
group A and group C streptococci as potential etiologic agents
of acute glomerulonephritis.
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