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Summary: In the period November 1967 to September
1968 Haemophilus influenzae type b was isolated from

the blood of 11 young children. Only three of these
presented with meningitis; others had septic arthritis,
oesteomyelitis, subcutaneous abscesses, cellulitis, respira-
tory infections, and undifferentiated pyrexia. During the
preceding five years H. influenzae type b was isolated
from the blood cultures of 15 patients, and all but two of
these were cases of meningitis. Blood culture has proved
of value in establishing the role of H. influenzae type b in
a broad spectrum of acute infections, and the suggestion
is made that meningitis may represent only a minority of
cases of haemophilus septicaemia. Because H. influenzae
is resistant to some antibiotics bacteriological diagnosis of
such cases is important if the correct treatment is to be
given.

Introduction
Haemophilus influenzae type b may invade the blood stream in
young children and is able to cause pyogenic infection at various
sites. Consideration of the pathogenic role of type b haemo-
philus is sometimes restricted to meningitis alone (Wilson and
Miles, 1964), though epiglottitis, pneumonia, arthritis, osteo-
myelitis, cellulitis, and pericarditis have also been reported.
With the exception of meningitis, however, all of these condi-
tions are regarded as rare (Turk and May, 1967).
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The purpose of this paper is to question the view that menin-
gitis is the only common manifestation of infection with
H. influenzae type b, and to suggest that meningitis may repre-

sent only a minority of septicaemic infections with this species.
The case reports indicate modes of clinical presentation other
than meningitis, and point to the value of blood culture in the
diagnosis of acute infections. Correct bacteriological diagnosis
is of therapeutic importance because H. influenzae is resistant to

some antibiotics often used in acute pyogenic diseases.

Case Reports

H. infiuenzae type b was isolated from blood cultures taken
from 11 patients in the period November 1967 to October 1968
and from 15 patients in the preceding five years. Meningitis
was fairly constant in frequency, accounting for three of the 11
recent cases and for 13 in the five years beforehand. The
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patients with meningitis conformed to the usual clinical and
bacteriological picture of this condition. The cases which
did not present as meningitis are reported below.

Case 1

In November 1965 a 4-year-old boy had had an upper respiratory
tract infection for two days when he developed bilateral otitis media.
He was treated with oral erythromycin, and after two days the
ears had improved, but he remained pyrexial. One day later he
was admitted to hospital as a case of pyrexia of unknown origin.
His temperature was then 100.4' F. (38' C.), and signs of an

inflammatory lesion were found over the right lower lobe of the
lung. There was a soft systolic murmur at the left sternal edge,
heard also below the left scapula. Chest x-ray examination con-
firmed the presence of consolidation at the right base. Blood
cultures were taken, from which H. influenzae type b was isolated.
The haemoglobin was 11.0 g./100 ml., E.S.R. 32 mm./hour, and
white blood count 30,100/cu. mm. (82% neutrophils).

Intramuscular benzylpenicillin was given, with rapid clinical
response and radiological improvement. The systolic heart murmur
had been detected soon after birth; it was considered of doubtful
significance and probably benign.

Case 2

This patient was known to have congenital heart disease, which
was thought to take the form of Fallot's tetralogy. The cardiac
lesion had not imposed a severe strain on her circulation, and her
activities had not been restricted. At the age of 15 months, in
September 1966, she was well until three days before admission
to hospital, when anorexia developed. Next day she was febrile
and listless. On admission her pharynx was inflamed and her
temperature 99.2' F. (37.3' C.). There were papules on the right
leg. Chest x-ray examination showed the cardiac shape consistent
with Fallot's tetralogy, but the lung fields appeared normal. Blood
culture yielded H. influenzae type b. The haemoglobin was 9.2
g./100 ml., E.S.R. 15 mm./hour, and white blood count 5,400/
cu. mm. (38% neutrophils, 62% lymphocytes).

She was treated with cloxacillin, became apyrexial after the first
day, and was discharged home after six days.

Case 3
In November 1967, two weeks after a mild upper respiratory tract

infection, a 12-month-old girl became pyrexial and was admitted to

hospital. Blood cultures were taken, from which H. influenzae
type b was isolated, but initially no definite diagnosis was made.
Three weeks' treatment with ampicillin produced considerable
improvement, and the antibiotic was discontinued. This was

immediately followed by a relapse, and repeat blood cultures again
yielded H. influenzae type b. Clinical and radiological evidence
of osteomyelitis of the neck of the right femur developed. Chlor-
amphenicol and ampicillin were given, and a full recovery was

made. A more detailed account of this case has been reported
previously (Farrand et al., 1968).

Case 4

A 7-month-old boy presented in November 1967 with a six-day
history of upper respiratory tract infection and pyrexia, and swelling
of the right knee for one day. He had been given oral phenoxy-
methylpenicillin for five days before admission to hospital. On
admission he had bilateral otitis media, some pharyngitis and
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bronchitis and arthritis of the right knee. Pus was aspirated from the
knee joint, and lincomycin was instilled and also given intra-
muscularly. However, after two days his condition had deteriorated,
and ampicillin and cloxacillin were given. At this stage H. influenzae
type b was isolated from the pus from the knee and from blood
cultures taken at the time of admission. Ampicillin and cloxacillin
were continued, and a complete recovery was made. Fuller details
of this case have been reported previously (Farrand et al., 1968).

Case 5

In January 1968 a 14-month-old girl was admitted to hospital
with a history of upper respiratory tract infection for two weeks
and pain and swelling of the right ankle for two days. Before
admission she had been treated with oral phenoxymethylpenicillin
for 10 days. On admission she was pyrexial (102.60 F.; 39.2° C.)
and had mild bronchitis. The right ankle was swollen and oede-
matous, but not tender to palpation if the ankle was not moved.
Any movement or rocking of the ankle joint was very painful. No
bony abnormality was seen on x-ray examination, and pyogenic
arthritis was diagnosed. The haemoglobin was 11.0 g./100 ml.,
E.S.R. 54 mm./hour, and white blood count 18,200/cu. mm. (48%
neutrophils, 41% lymphocytes, 10% monocytes).

Intramuscular ampicillin and cloxacillin were given, and after
two days the child was apyrexial. Blood cultures taken at the time
of admission yielded H. influenzae type b. Treatment was con-

tinued with oral ampicillin, and after two weeks the ankle had
completely recovered.

Case 6

A 2-year-old boy was admitted to hospital in May 1968 with a

four-day history of anorexia, fever, and restricted movements of the
right leg. The right hip had been kept in a flexed position, and
movement of it had caused severe pain. Treatment with oral
phenoxymethylpenicillin was given during the four days preceding
admission.
The child was admitted to a medical ward with a temperature of

103.4' F. (39.7' C.). The right hip was maintained in the flexed
position and all movements of it were painful. In addition he was
not moving the left arm, and the left elbow was tender and swollen.
There was no history or sign of respiratory infection. X-ray
examination at the time of admission showed no abnormality of the
chest, right hip, or left arm apart from swelling of soft tissue. The
neck was examined, but was not considered to be stiff. Blood
cultures were taken, from which H. influenzae type b was isolated
later. The haemoglobin was 10.6 g./100 ml., E.S.R. 46 mm./hour,
and white blood count 20,000/cu.mm. (79% neutrophils).
As the initial diagnosis was septic arthritis the child was trans-

ferred to a surgical ward, and treatment was started with intra-
muscular lincomycin. Later on the day of admission the neck was

thought to be stiff and a lumbar puncture was performed. The
cerebrospinal fluid (C.S.F.) pressure was not raised, but the glucose
level was less than 5 mg./100 ml. and the protein level was 59 mg./
100 ml. The fluid contained 227 white blood cells/cu. mm., mainly
polymorphs. No organisms were seen on a stained film of the
centrifuged deposit, but H. influenzae type b was isolated from the
C.S.F. on culture. Chloramphenicol was added to the regimen.
The antibiotics were given by intravenous infusion for the first 36
hours, and orally thereafter. Throughout the first two days the left
elbow remained definitely swollen and the right hip was held in the
flexed position and appeared to be tender and painful on movement.
Neck stiffness became very marked.
On the third day the condition began to improve. After one

week the temperature had settled and lincomycin was withdrawn.
There was still considerable neck stiffness; the right hip was still
held flexed and rotation was limited; the left elbow was still swollen
and movements resisted. Three weeks after admission the child
was playing well and beginning to stand, though reluctant to take
weight on the right side. Extension of the left elbow was still
limited. X-ray examination at this stage showed no abnormality,
and chloramphenicol was discontinued.
One week later the child was discharged home, requiring no

treatment. He was walking well on the right hip, and extension
at the left elbow was almost full. An x-ray film of the left
elbow taken at this time, five weeks from the onset of symptoms,
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showed periosteal new bone formation over the lower humeral shaft,
consistent with healing or healed osteomyelitis. Six weeks later
complete clinical and radiological recovery had occurred.

Case 7

A 4-year-old boy was admitted to hospital in July 1968 as a
case of pyrexia of unknown origin. He had become febrile one day
beforehand. Previous to this he had been entirely well, and had
not been known to suffer from any congenital disease. His tem-
perature on admission was 99.4' F. (37.4' C.), and he had a

punctate erythema on the back and abdomen. There was no
history or any sign of respiratory infection, and the chest x-ray
picture was normal. A continuous murmur was noted in the left
intraclavicular region. The haemoglobin was 10.9 g./100 ml.,
E.S.R. 20 mm./hour, and white blood count 12,900/cu. mm. (86%
neutrophils). Blood cultures were taken, and from them
H. influenzae type b was isolated.
No treatment was given. After two days the child was apyrexial

and the erythema had cleared. He was discharged home four days
after admission. His total illness had consisted of three days of
mild pyrexia and rash, and he fully recovered without treatment.
Before the positive blood culture result was available he was thought
to have had a viral respiratory infection.
The cardiovascular findings indicated a patent ductus arteriosus.

The ductus appeared to be small and without associated systemic
disturbance, and it was decided not to recommend surgery at that
stage.

Case 8

A 17-month-old girl fell off a swing in August 1968. After the
fall she refused to walk on her right foot. Next day there was no

swelling of the right foot and all the joints moved freely, but the
child had developed acute coryza with a temperature of 102' F.
(38.9' C.). A course of oral phenoxymethylpenicillin was started.
Next day the coryza was better, but the right ankle was swollen and
tender. The child was admitted to hospital one day later-three
days after the fall. The right ankle and foot were swollen and
oedematous; the foot was held plantar-flexed, and dorsiflexion and
inversion were limited. There was no bony abnormality on x-ray

examination. Blood cultures were taken. The haemoglobin was

9.2 g./100 ml., E.S.R. 54 mm./hour, and white blood count 29,200/
cu. mm. (75% neutrophils).
A diagnosis of probable osteomyelitis of the lower end of the

right fibula was made. Penicillin was withdrawn and treatment

with intramuscular lincomycin started. Next day there had been
no improvement. The child remained pyrexial and the ankle was

still hot and swollen. Areas of fluctuation had developed beside
each malleolus. The fluctuant areas were incised, and a large
amount of pus was released. For the following two days pyrexia
persisted, and intramuscular benzylpenicillin was then added to the
regimen. Thereafter the child was apyrexial, but the inflammatory
lesion of the right ankle had failed to settle five days later. At this
stage H. influenzae type b was isolated both from the pus from the

foot and from the blood cultures taken at the time of admission.
Lincomycin and penicillin were discontinued and ampicillin was

given instead. The foot improved rapidly, and within two days all
signs of inflammation had subsided.

Case 9

A 12-month-old girl was admitted to hospital in September 1968.
Two days beforehand she became irritable, anorexic, and reluctant
to use the left arm. On the next day the left wrist became swollen.
When admitted to hospital the left wrist was swollen and tender,

and the dorsum of the left hand was erythematous. There was no

history or any sign of respiratory infection. The temperature was

100.2' F. (37.9' C.). X-ray examination of the left wrist showed
no bony abnormality. The haemoglobin was 10.7 g./100 ml.,
E.S.R. 2 mm./hour, and white blood count 20,900/cu. mm. (68%
neutrophils, 31 % lymphocytes). Blood cultures were taken, and

treatment was started with intramuscular ampicillin and cloxacillin.

On the following day swelling had increased on the thenar side

of the wrist. A skin incision over the second left metacarpal bone

released pus. The abscess cavity extended proximally over the

carpus and medially over the third and fourth metacarpal bones.
H. influenzae type b was isolated both from the pus from tMe
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hand and from the blood cultures taken at the time of admission.
After the isolation of haemophilus, cloxacillin was withdrawn and
treatment continued with ampicillin alone. Rapid recovery ensued.

CAs 10
A boy of 19 months was admitted to hospital in September 1968,

having had pain in the left forearm for one day. His temperature
was 1020 F. (38.90 C.). The left forearm was very tender, swollen,
and erythematous over the mid-shaft of the ulna, and osteomyelitis
at this site was suspected. X-ray examination showed no bony
abnormality. There was no history or sign of respiratory infection.
The haemoglobin was 10.6 g./100 ml., E.S.R. 18 mm./hour, and
white blood count 22,100/ cu. mm. Blood cultures were taken.

Treatment was started with benzylpenicillin and cioxacillin. After
two days the pyrexia had subsided to 100.20 F. (37.9° C.) and the
local lesion had improved, but there was still palpable thickening
over the bone. At this stage H. influenzae type b was isolated from
the blood cultures taken at the time of admission. Penicillin and
cloxacillin were withdrawn, and treatment was continued with
ampicillin. One week later the child was discharged home
completely recovered.

Discussion

A notable feature of the incidence of H. influenzae type b
septicaemia is the narrowness of the age range of susceptibility.
This is about 2 months to 4 years, and Fothergill and Wright
(1933) provided an explanation on the basis of immunity to
type b capsular antigen. For the first two months protection is
given by antibodies derived from the mother, and during the
early years of life active immunity develops following infection
with type b haemophilus. This infection is in the respiratory
tract, and it is from the respiratory tract that invasion of the
blood stream almost certainly occurs. In many cases there is
a definite preceding respiratory infection, but this is not a
constant clinical feature (Cases 6, 9, and 10) and is not of
specific diagnostic value.

Three of the patients (Cases 1, 2, and 7) showed no localized
involvement outside the respiratory tract, and all three suffered
from congenital heart disease. The number is small but may
suggest the possibility that congenital heart disease might pre-
dispose to bacteraemic invasion by H. influenzae type b. In
one of these cases the cardiac lesion had previously been un-
suspected, but the other two had been known cases of heart
disease, and this may have resulted in unusually urgent in-
vestigation. If the latter is the explanation, then the early collec-
tion of blood cultures may be expected to show more cases of
haemophilus bacteraemia in febrile patients. Unsuspected
H. influenzae type b septicaemia may also be found when
damaged tissue provides a nidus for localized infection. This
appears to have occurred in Case 8, and in a case reported by
Miller and Turk (1965).
During November 1967 to September 1968, when

H. influenzae type b was isolated from the blood of 11 patients,
meningitis occurred in only four of them. In the same period
there were four other cases of H. influenzae meningitis-blood
cultures were negative in three, and blood culture was not
taken from the fourth. It may be presumed that bacteraemia
had been present at some stage in these patients, and if they
are added to those with positive blood cultures then meningitis
would appear to be the most common condition, though far
from attaining the predominant frequency that it is usually
accorded. However, while these numbers probably indicate the
actual incidence of haemophilus meningitis, they are likely to
underestimate the true frequency of other conditions. No effort
is spared to obtain a bacteriological diagnosis in meningitis: the
clinical characteristics of the disease call for urgent attention;
the site of local infection is readily sampled; the importance of
collecting C.S.F. before any chemotherapy is given has long
been emphasized; and in laboratories special attention is given
to C.S.F. to ensure that haemophilus is not overlooked. If
positive bacteriology were sought as carefully in other infec-
tions it is likely that H. influenzae would be found more often,

and confirm the recent experience of this laboratory that
meningitis represents only a minority of cases of H. influenzae
type b septicaemia.

Systemic infection with H. influenzae type b has been de-
scribed as always a serious disease, in which untreated cases may
be expected to end fatally (Collier et al., 1967). This, however,
is not always so (Cases 2 and 7). Serious conditions are more
likely to be recorded than trivial ones, and it seems probable
that H. influenzae type b septicaemia gives a wide clinical
spectrum, both in terms of severity and in sites of localization.
Bacteraemia with no localizing signs may be manifest as a mild
pyrexia with spontaneous recovery (Case 7) or as a severe illness
(Greaves, 1968). There may be respiratory tract infection asso-
ciated with bacteraemia but without secondary haematogenous
disease (Cases 1 and 2). On the other hand, localized haemato-
genous infection may arise at many sites, presenting as menin-
gitis, arthritis, osteomyelitis, subcutaneous abscesses, and
cellulitis. Multiple pyogenic lesions may be present in a severe
case.
The antibiotic sensitivity of the strains of H. influenzae iso-

lated from blood cultures has conformed in all cases to the
usual antibiogram of this species: highly sensitive to ampicillin,
chloramphenicol, tetracycline, and streptomycin; moderately
sensitive to benzylpenicillin, erythromycin, and cephaloridine;
and resistant to phenoxypenicillins, cloxacillin, lincomycin, and
sodium fusidate. Of practical importance is the difference in
activity between benzylpenicillin and the oral phenoxypenicillins
(Garrod and O'Grady, 1968). H. influenzae is sensitive to
levels of benzylpenicillin attained by intramuscular administra-
tion; three of the above cases were given benzylpenicillin and
all improved, though two required ampicillin before recovery
was completed. The oral phenoxypenicillins, on the other
hand, are less active against haemophilus; four of these cases
had received courses of phenoxymethylpenicillin, all without
clinical effect.
The antibiotics to which H. influenzae is resistant include

others which are often used in pyogenic infections, such as
lincomycin, cloxacillin, and sodium fusidate. Lincomycin or
cloxacillin was given initially in hospital to half of the cases
reported above. Antibiotics directed exclusively against the
pyogenic cocci cannot be expected to succeed in all infections
(see Cases 4 and 8). This emphasizes both the value of
obtaining a bacteriological diagnosis and the importance of
broad-spectrum initial chemotherapy when urgent control of an
infection is required (Farrand et al., 1968).
During the past few years an absolute rise in the frequency

of haemophilus meningitis has been observed (Turk and May,
1967), and it is possible that a general increase in disease due
to this species is occurring. However, more isolations of
H. influenzae type b from blood may result simply from the
collection of blood cultures from more patients presenting with
infections of all types. Collier et al. (1967) drew attention to
the occurrence of multiple pyogenic infection in cases of
haemophilus meningitis. It seems important to recognize that
pyogenic infection may be due to H. influenzae in the absence
of meningitis, because in such patients the presence of the
organism is apt to pass undetected.

I am grateful to the paediatric physicians and surgeons who gave
permission to report the cases.
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