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Lincomycins in the Treatment of Bacteroides Infections
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Summary

Lincomycin, or the closely related derivative clinda-
mycin, was used to treat six patients with bacteroides
infection. In five of the six there was a rapid clinical
response to the treatment. Lincomycin and clindamycin
seem to be the antibiotics of choice for such infections.

Introduction

Organisms of the genus Bacteroides occur as commensals in the
oropharynx and female genital tract and are the predominant
commensals of the large bowel (Wilson and Miles, 1964;
Cowan and Steel, 1965). They are important causes of infection
in and around these sites. Severe bacteroides infections are
unusual but dangerous, and an important aspect of treatment
is the correct choice of antibiotic.
Lincomycin and clindamycin (Dalacin C) have been shown

in vitro to possess bactericidal activity against Bacteroides
species (Ingham et al., 1968), but we are unaware of any pub-
lished clinical account of the use of this group of antibiotics
in the treatment of such infections.
We report here our experience of the treatment of bacteroides

infection with these antibiotics. Six cases are described. In four
the infection complicated gastrointestinal surgery, and one
case of puerperal sepsis and one case of primary bacteroides
lung abscess were encountered.

Case 1

A policeman aged 36 had an uneventful appendicectomy on 12
July 1969 and was discharged home one week later. On the tenth
postoperative day he developed left loin pain and pleuritic pain in
the right chest anteriorly and he became breathless. On admission
to hospital the following day, 23 July, he was dyspnoeic, pyrexial,
and had dullness on percussion and absent breath sounds at the
base of the right lung. Chest x-ray examination showed both hemi-
diaphragms to be raised and a small effusion at the base of the
left lung. At this time he had no haemoptysis or evidence of venous
thrombosis. A diagnosis of pneumonia was made and tetracycline
was given in a dose of 250 mg four times a day. Within 24 hours
he had two episodes of haemoptysis and twice daily heparin with
phenindione was begun.

Pulmonary angiography confirmed the presence of a major
blockage of the arteries in both lower lung zones and the main
pulmonary artery was dilated. The pulmonary arterial pressure was
raised (38/17 mm Hg). Phenindione was discontinued and a
constant intravenous infusion of heparin (1,500 units per hour)
started; nevertheless remeasurement of the pulmonary arterial
pressure the next day showed a rise to 50/10 mm Hg and there was
clinical evidence of a further embolus. Over the next four days he
improved, with some resolution of pyrexia and a fall in pulse
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and respiratory rates. A Klebsiella species was now recovered from
his sputum, and in view of persisting pyrexia tetracycline was dis-
continued and Colomycin (colistin sulphate) added to the infusion.
His temperature then became normal.
On 8 August he had a further episode of severe pleuritic pain

and his condition deteriorated. The whole blood clotting time was
found to be only five minutes. The heparin was progressively
increased to 3,000 units per hour, at which dose the clotting time
was 15 minutes.
A chest x-ray film showed new fluffy opacities in the upper

zones and he had a high swinging fever. The clinical picture
suggested lung abscess or empyema with septicaemia, though three
blood cultures were sterile and an attempt to obtain pleural fluid
was unsuccessful. Forty-eight hours later a further attempt was
made, again without obtaining pleural fluid, but the needle was
pushed on into the lung and some bloody fluid withdrawn. The
fluid was examined for aerobic and anaerobic organisms, and a pure
growth of a Bacteroides species was recovered from the anaerobic
culture on 13 August. He was now gravely ill, dehydrated, and had
oral candidiasis.

Treatment was begun with lincomycin 600 mg six-hourly by
intravenous infusion, supplemented by nystatin lozenges and local
gentian violet, while warfarin was added to the treatment. Within
24 hours he was symptomatically much improved. The dosage of
heparin necessary to maintain a whole blood clotting time of 20-30
minutes declined progressively over the next four to five days. Oral
lincomycin replaced the intravenous therapy on 20 August. He was
afebrile by 21 August and went home one week later. A chest
x-ray film before he left hospital still showed much atelectasis,
particularly in the lateral view, but two months later there was
considerable improvement though the right hemidiaphragm
remained high.

Six months later his exercise tolerance had greatly improved, with
a corresponding improvement in lung volumes and transfer factor
(diffusing capacity).

Case 2
A diagnosis of acute appendicitis was made in a boy of 13 years
who gave a history of abdominal pain of 24 hours' duration. At
operation the appendix was inflamed and a routine appendicectomy
without drainage was performed. The immediate postoperative
course was uneventful, but on the seventh day there was a recur-
rence of abdominal pain and a pyrexia developed, reaching 103'F
(39.4°C) at times. A clinical diagnosis of pelvic abscess was made.
This was confirmed at operation, and an associated peritonitis was
present. The abscess contents were sucked out and the wound was
closed with drainage. At this stage he was toxic and ampicillin was
given empirically in a dose of 500 mg six-hourly.

Anaerobic culture of the peritoneal pus yielded a heavy pure
growth of a Bacteroides species resistant in vitro to benzylpenicillin
and ampicillin but fully sensitive to tetracycline and lincomycin.
The ampicillin was discontinued and replaced by tetracycline 250
mg six-hourly. There was little improvement even after seven days
of tetracycline therapy, and a fever of 99'F (37.2') persisted. Linco-
mycin was then substituted in a dose of 500 mg six-hourly, after
which the patient's temperature became normal and he began to
improve. Lincomycin was given for 12 days. He was discharged,
fully recovered, on the 28th postoperative day.

Case 3
A boy aged 13 was admitted as a case of acute appendicitis with
a two-day history of abdominal pain. At operation he was found to
have a gangrenous appendix with peritonitis and free pus in the
peritoneal cavity. The appendix was removed, the peritoneum
drained, and a sample of the pus retained for bacteriological exami-
nation. Ampicillin 500 mg six-hourly was prescribed. Unfortunately
the specimen of pus was delayed for 24 hours in transit to the
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laboratory and both aerobic and anaerobic cultures were sterile.
Nevertheless, the direct microscopical examination of the pus
showed the presence of small Gram-negative bacilli morphologically
consistent with bacteroides and a heavy growth of a Bacteroides
species was obtained from pus draining from the appendix wound
on the third postoperative day. The organism was sensitive in vitro
to tetracycline, lincomycin, and clindamycin, but resistant to
penicillin and ampicillin.
The patient's early course was characterized by a high pyrexia

with toxaemia, and in the light of sensitivity tests on the pathogen
ampicillin was discontinued and lincomycin 500 mg eight-hourly
intravenously was substituted. Thereafter toxaemia rapidly sub-
sided, and he was apyrexial within 72 hours. The later postoperative
course was uneventful and he was discharged home 12 days after
the appendicectomy.

Case 4

A woman aged 74 was subjected to a local resection of a large
adenocarcinoma of the sigmoid colon. At operation there was no
gross evidence of more widespread invasion, and this was confirmed
histologically. A pyrexia developed on the second postoperative day,
and ampicillin 250 mg four times a day was given. Her temperature
reached 102'F (38.9°C) on the ninth postoperative day, and cepha-
loridine was substituted, but with no clinical improvement. On
the sixteenth day a blood culture yielded a Bacteroides species and
clindamycin was added to the treatment in a dose of 150 mg four
times a day. There was a transient clinical improvement, but
pyrexia continued with intermittent rises to 101°F (38 3°C) and
Pseudomonas aeruginosa was recovered from a catheter specimen
of urine on the twenty-third postoperative day. At this point the
cephaloridine was withdrawn and carbenicillin (1 g six-hourly) was
given in conjunction with the lincomycin. Combined antibiotic
therapy was maintained for 10 days, but progressive deterioration
occurred. The haemoglobin fell to a level of 9 g/100 ml and a
pelvic abscess developed and discharged per vaginam. The patient
was transfused and subjected to a second laparotomy. It was found
that the rectal anastomosis had given way and there was an exten-
sive abscess in the pelvis which had tracked retroperitoneally. The
abscess was evacuated; specimens for culture were not taken. The
patient deteriorated and died 24 hours later.

Case 5

A woman aged 22 had a caesarean section. After operation she
became febrile and complained of pain in the left iliac fossa; the
abdominal wound was discharging pus, and treatment with
ampicillin was started. Bacteriological examination of the pus
showed a good growth of anaerobic streptococci accompanied by a
Bacteroides species.

There was no improvement on ampicillin, and penicillin and
streptomycin were substituted on the seventh postoperative day.
Examination under anaesthesia on the tenth day showed pus escap-
ing from the uterine cavity, while palpation of the pouch of Douglas
suggested the presence of an inflammatory mass. After four days
of penicillin and streptomycin cephaloridine was substituted and
continued until the twenty-second postoperative day. The patient
remained pyrexial, the temperature reaching 102-5F (392'°C) at
times, and had a polymorphonuclear leucocytosis. Antibiotic
therapy was changed to cephalothin 1 g six-hourly, and the patient
was transferred to our care. After an unsuccessful attempt to drain
pus per vaginam laparotomy for drainage of the pelvic abscess was
undertaken. The pus yielded a heavy growth of a Bacteroides
species and a blood culture also grew bacteroides. The isolates were
sensitive in vitro to lincomycin, clindamycin, tetracycline, erythro-
mycin, and Fucidin (sodium fusidate) but were resistant to peni-
cillin and ampicillin. The therapy was changed to lincomycin 300
mg orally every four hours. The patient's temperature was normal
within 24 hours and rapid improvement ensued.

Case 6

A man aged 43 who had previously been in good health developed
an illness characterized by cough, sputum production, extreme
fatiguability, and rapid loss of weight. After three weeks, following
a course of ampicillin, he improved, then suddenly developed
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breathlessness and pain on the left side of his chest. On examina-
tion he was seen to be emaciated, toxic, and, acutely dyspnoeic, with
a pyrexia of 102°F (38-9'C), and was producing copious foul-smell-
ing brown sputum. Coarse crepitations were audible in the left lower
chest, and bronchial breathing was noted in the left axillary region.
On x-ray examination an opacity was found in the left upper zone
with a cavity and fluid level. The sputum contained numerous
Gram-negative bacilli resembling bacteroides. No pathogenic bacteria
were isolated by aerobic culture but anaerobically a heavy growth of
a Bacteroides species was obtained. The isolate, subsequently
identified as B. fragilis, was sensitive to tetracycline, erythromycin,
Fucidin, lincomycin, and clindamycin, but resistant to penicillin and
ampicillin.
Lincomycin 500 mg eight-hourly was started, the dose being

increased to 1 g eight-hourly after three days. On this regimen
there was progressive resolution of toxaemia and the pyrexia sub-
sided. The patient developed a maculopapular rash over the trunk
and upper extremities on the tenth day of treatment. This was
considered to be an allergic reaction to lincomycin, which was
withdrawn and replaced by tetracycline 250 mg six-hourly. Radio-
logical resolution was slow and a cavity persisted for some months
with pleural thickening and fibrosis in the left upper zone. When
seen 18 months later the patient was virtually symptom-free, and
x-ray examination showed only minor abnormalities.

Discussion

Bacteroides species are often overlooked as a cause of serious
infection both by clinicians and by microbiologists. They are
most commonly associated with intra-abdominal and pelvic
sepsis following gastrointestinal surgery (Gillespie and Guy,
1956); four of our six cases fell into this category. Other clinical
manifestations of bacteroides infection include puerperal sepsis
(Rotheram and Schick, 1969; Pearson and Anderson, 1970),
peritonsillar infection (Gunn, 1956), lung abscess (Tillotson and
Lerner, 1968), and brain abscess (Ingham et al., 1970). MacLen-
nan (1951), in his review of the subject, mentioned several
other conditions in which bacteroides infection may occur.
Most infections are mild, but it is widely recognized that

thrombophlebitis is commonly associated. In most cases this
remains localized, but if extension of the thrombophlebitis
occurs pyaemic infection with jaundice and septic embolization
may develop. Gelb and Seligman (1970) and Bodner et al. (1970)
suggested that this is most often encountered in the patient who
is vulnerable by reason of age, underlying malignancy, or
use of immunosuppressive drugs. Most of our patients had pre-
viously been healthy. Septic embolization occurred in our first
patient, in whom the course of the anaerobic infection correlated
with a failure to maintain his whole blood clotting time at a
therapeutic level despite the administration of large quantities
of heparin. Gesner and Jenkin (1961) showed that bacteroides are
capable of producing heparinase in vitro. Heparinase production
would seem to offer an explanation for the thrombotic complica-
tions of bacteroides infection. In our case it is possible that
heparinase produced by the bacteroides diminished the effective-
ness of the administered heparin. So far as we can ascertain, this
is the only naturally occurring antiheparin which has been
recorded, and there seems to be no published account of a
possible interference with heparin therapy from bacteroides
heparinase. We suggest that the phenomenon should be looked
for carefully in future cases of bacteroides infection.
Many authors have considered that tetracyclines are the

treatment of choice in bacteroides infection (Garrod, 1955;
Finegold and Hewitt, 1955-6; Gillespie and Guy, 1956;
Hoogendijk, 1965). However, the usefulness of tetracyclines in
anaerobic infections must be questioned in view of the known
occurrence of tetracycline resistance not only in Bacteroides
spp. (Keusch and O'Connell, 1966; Kislak, 1972) but also in
clostridia (Johnstone and Cockcroft, 1968), which may coexist
with bacteroides in mixed anaerobic infections. Furthermore,
tetracyclines are essentially bacteriostatic drugs (Ingham et al.,
1968). Three of our patients were treated with tetracycline
without significant improvement.
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Chloramphenicol has been successfully used in the treatment
of bacteroides infections (Johnson, 1962; Bodner et al., 1970)
and has been shown to be bactericidal to B. fragilis in vitro
(Ingham et al., 1968) but has obvious clinical disadvantages.
Large doses of benzylpenicillin have been advocated (Keusch
and O'Connell, 1966; Gelb and Seligman, 1970), but the work
of Ingham et al. (1968) showed that B. fragilis is often resistant
to benzylpenicillin and ampicillin. Erythromycin is bactericidal
to Bacteroides spp. in vitro (Ingham et al., 1968) and has been
used successfully in the treatment of a case of bacteroides brain
abscess (Ingham et al., 1970). However, rapid development of
resistance to erythromycin by bacteroides has been demonstrated
in vitro by Kislak (1972).

Laboratory studies have shown that the lincomycins are
bactericidal to Bacteroides spp. (Ingham et al., 1968, 1970), and
Kislak (1972) found that clindamycin is superior to 23 other
antibiotics tested against this organism. Serious toxic effects
with the lincomycins are uncommon, though diarrhoea may be
a troublesome side effect of lincomycin administration (Price
et al., 1968) and skin rashes may be encountered during treat-
ment with clindamycin (Geddes et al., 1970). The lincomycins
might be expected to possess further advantages in the treatment
of bacteroides infections by virtue of their mechanism of action
on bacterial ribosomes rather than on cell walls. Therefore it
may be anticipated that they will be effective against L-forms,
which are known to occur frequently in bacteroides (Dienes,
1948).
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IgG3 Levels in Patients with Chronic Membranoproliferative
Glomerulonephritis

R. A. THOMPSON

British Medical Journal, 1972, 1, 282-284

Summary

In patients with membranoproliferative glomerulo-
nephritis a higher proportion of the serum IgG was IgG3
than in normal subjects, patients with other types of
renal disease, or patients with non-renal diseases.
Though having a lower mean serum IgG than normal
their mean serum IgG3 was raised. This tendency was
more pronounced in the hypocomplementaemic patients
with the disorder than in those with a normal level of
serum complement.

Introduction

The classification of patients with chronic renal disease relies as
much on the appearance of the renal biopsy specimen as on the
clinical features. Patients with glomerulonephritis presenting
with the nephrotic syndrome have been separated into groups
depending on whether the renal biopsy specimen shows minimal
changes on light microscopy or changes of endothelial or
epithelial proliferation (or both) and thickening of the basement
membrane (Blainey et al., 1960; Cameron et al., 1970; Churg
et al., 1970). Some patients, particularly children, present with
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many of the features of acute poststreptococcal nephritis but
with biopsy evidence of membrane thickening and reduplica-
tion, and these go on to a chronic course, as in the case of patients
presenting with the nephrotic syndrome.
The aetiology of this condition is obscure but a proportion

of such patients have a persistently low serum complement level
(West et al., 1965), with a circulating factor that inactivates
normal complement (Spitzer et al., 1969). This might suggest
an immunological mechanism, though none has been con-
vincingly shown. The immunoglobulin levels, especially of
IgG, are generally low and tests for autoreactive antibodies
generally negative.

In a study on one such patient with a circulating complement
inactivator (Thompson, 1972) it was found that this activity was
associated with a fraction of the serum IgG rich in IgG3,
and the serum level of this subclass was raised. Of the four
IgG subclasses-IgGl, IgG2, IgG3, and IgG4-IgG3 rep-
resents about 8-10% of the total IgG. It is able to fix comple-
ment but its other specific functional attributes are not known.

Raised IgG3 levels were subsequently found in other patients
with this form of chronic renal disease and are reported here.

Materials and Methods

Sera from patients suffering from various forms of chronic renal
disease were examined. In most cases the diagnosis had been
made as a result of the combined clinical and laboratory assess-
ment and renal biopsy. Among the patients with mixed chronic
renal disease (Table I, group E) were cases ofchronic pyeloneph-
ritis, renal amyloidosis, polycystic kidneys, and hypertensive
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