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Haemophilus Influenzae Infections

Dr Kasim O Ardati*

ABSTRACT

Haemophilus influenzae is a serious bacterial pa-
thogen especially in infants and children. Adequate
understanding of the organism, its properties and
antibiotic susceptibility, and of the epidemiology of
diseases caused by it would assist the physician in
selecting the most appropriate approach to prevent
and treat infections caused by this organism. Newly
licensed antibiotics and vaccines will help in control-
ling infections caused by Haemophilus influenzae.

|

THE ORGANISM

Haemophilus inﬂuenza‘e isapleomorphic gram nega-
tive coccobacillus. In vitro it requires factor X (haematin)
and factor V (nicotinamid@ adenine dinucleotide) for
growth. The organism occurs in either the encapsulated or
the non-encapsulated forms.TThe encapsulated organisms
are typed a through f depending on the polysaccharide in
the capsule. Almost all serious diseases are caused by type
b. The nontypable strains are responsible mainly for upper
respiratory infections such as otitis media. Recently the
nontypable strains were also reported to cause neonatal
sepsis.

Most strains of H. influenzae type b (Hib) are suscep-
tible to ampicillin. Almost all ampicillin-resistant Hib
strains produce B-lactamase, but in some isolates the
resistance is mediated by other means. The prevalence of

ampicillin-resistant strains varies from 0 to 14% in pub-
lished reports from Bahrain,! Kuwait,? Qatar® and Saudi
Arabia,*’ whereas in the United States about one fifth of all
isolates are ampicillin-resistant with a range of 16 to
48%.° Reports from Europe’® reveal that 10 to 14% of Hib
isolates are resistant to ampicillin. In Japan, 26% of Hib
isolates are [-lactamase positive. The incidence of
ampicillin-resistant Hib clinical isolates has been in-
creasing, as observed in reports from the United States,’
the United Kingdom® and Japan.! If the same trend
develops in our region we should expect an increase in
ampicillin-resistance in our Hib isolates.

Almost all strains of Hib are sensitive to chloram-
phenicol, although occasional chloramphenicol-resistant
isolates are reported. Strains resistant to both ampicillin
and chloramphenicol are extremely rare; one such strain
was isolated from a patient in Saudi Arabia.* Two other
strains were isolated from children with meningitis in
Mexico'® and the United States.'!

Of the newer cephalosporins, cefotaxime, ceftriax-
one and ceftazidime are active against ampicillin-suscep-
tible and -resistant strains.'? Ciprofloxacin, one of the new
fluoroquinolone class of antibiotics, has a broad spectrum
of activity against commonly isolated gram positive and
gram negative bacteria including Hib."? The use of
fluoroquinolones in children is not currently recom-
mended because of the observed cartilage damage seen
in juvenile animals receiving these agents.'?
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EPIDEMIOLOGY AND PATHOGENESIS

Hib is the commonest causative agent of bacterial
meningitis; it is a major cause of other serious bacterial
diseases in infants and young children.>>!*!* Host de-
fence against Hib is mediated by antibodies to the capsular
polysaccharide, polyribophosphate (PRP). Children
younger than 18 months of age produce no or very small
amounts of anti-PRP antibodies after either natural infec-
tion'> or immunisation with capsule-derived PRP anti-
gens.'® The incidence of Hib disease, particularly menin-
gitis is higher in children less than two years of age,
probably because of the poor anti-PRP antibody produc-
tion in this age group. Most cases of Hib disease are the
result of upperrespiratory tract colonisation after exposure
to a healthy carrier followed by blood stream invasion by

_the organism.!” Secondary spread is from contact with an
ill child in the same household or to a lesser extent in day-
care contact with an ill child.'”® The secondary spread
accounts for less than 5% of all Hib cases."’

Nasopharyngeal carriage rate and secondary attack
rate of Hib in household and day-care contacts of children
with systemic Hib disease is significantly more than that
in the general population, especially in children younger
than four years of age.??> The implications of these obser-
vations, ie the poor anti-PRP antibody response in young
children and the risk of secondary Hib disease in the
household and day-care contacts will be discussed further
in the section on prevention.

Itis known that the risk of invasive Hib disease in not
uniform in the general population. Studies in the United
States have shown that Alaskan Eskimos, Navajo and
Apache Indians,’ and blacks are at a higher risk of Hib
disease.? There is no information on the risk of Hib
disease in different parts of the Arab World. However,
groups that are known to have increased risk of invasive
Hib disease include children with sickle cell disease, com-
plement or immunoglobulin deficiency, cancer patients,
splenectomised individuals and patients on immunosup-
pressive therapy.? Infants and children with AIDS are also
known to be more susceptible to severe or recurrent
infections with encapsulated microorganisms, including
Hib.>

DIAGNOSIS

This can be made by culturing the organism from
blood or other body fluids. Routine microbiological tech-
niques for isolation and identification of this organism
such as growth on chocolate agar and requirements of both
X and V factors are well known. Antibiotic susceptibility
studies, and tests for B-lactamase production are also
essential. Rapid diagnostic tests demonstrating Hib cap-
sular polysaccharide antigen in blood, CSF, urine or other
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body fluids are available. These include countercurrent
immunoelectrophoresis (CIE), latex particle agglutina-
tion, staphylococcal protein A co-agglutination (Co-A)
and enzyme-linked immunosorbent assay (ELISA). Such
tests are particularly helpful for quick diagnosis and in
situations where the patient was on antibiotic therapy prior
to attempts at bacteriologic diagnosis.

Other typable strains, ie other than type b, or
nontypable organisms can rarely cause invasive diseases
in children; particularly in neonates, adults with underly-
ing chronic lung diseases or immunocompromised pa-
tients.?>?® The isolation of nontypable H. influenzae from
respiratory sites, such as from inflamed sinuses or middle
ear fluid, is an evidence of the importance of this organism
in the etiology of upper respiratory infections, especially
acute otitis media and sinusitis.?’?

INFECTIONS CAUSED BY HAEMOPHILUS
INFLUENZAE TYPE B

H. influenzae is the organism most commonly iso-
lated from children with serious systemic bacterial infec-
tions.!*31314 The following is a description of the com-
monest manifestations of infection due to Hib.

Meningitis

Most studies from the Arab World'->* and else-
where,'>'* have demonstrated, that Hib is the commonest
cause of meningitis in children. Almost all cases of men-
ingitis due to Hib occur in children beyond the neonatal
period and up to six years of age; most are in those less than
two years of age. There is a slight male preponderance.
Clinically the presentation of children with meningitis due
to Hib is similar to that due to Streptococcus pneumoniae
and Neisseria meningitidis. Concomitant with Hib menin-
gitis, or as a consequence to the bacteraemia associated
with it, children may have pneumonia,” endophthalmi-
tis,* septic arthritis or osteomyelitis.?!

Respiratory Infections:

Pneumonia

Reports show that Hib is an important cause of
bacterial pneumonia in children.!*!4?*32 Pneumonia due to
Hib may be hard to distinguish from that due to S. pneumo-
niae. Clinically it may present as a mild, moderate or
severe disease. The course of severe Hib pneumonia may
lead to pleural effusion or pneumothorax in about one third
of the patients. Pneumatoceles may rarely occur in the
resolution phase of the pneumonia. Because of this, anti-
biotic therapy of pneumonia in young children must take
into consideration the role of Hib in the aetiology of this
infection in this age group.

Nontypable strains may be isolated from the sputum
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of patients with underlying chronic lung disease such as
bronchiectasis, chronic bronchitis or cystic fibrosis during
exacerbations of the primary disease. Although the exact
role of these nontypable strains is not completely deter-
mined, the evidence suggests that they are of prime impor-
tance during exacerbation of chronic bronchitis.”

Epiglottitis

The age group of children with Hib epiglottitis is one
to seven years.!>!*3 In most cases the children are about
four years of age, in contrast to other forms of Hib disease,
particularly meningitis, where the majority of cases are in
children less than two years of age.'>'*%

The clinical picture is that of acute onset of fever and
dysphagia in a child who is usually sitting up leaning
forward, drooling and is in respiratory distress. Lateral
neck X-ray reveals the swollen epiglottis, and is helpful in
ruling out other conditions that may present in a similar
fashion such as retropharyngeal abscess. Direct visualisa-
tion of the epiglottis should be attempted only in the
presence of a person experienced in intubating sick chil-
dren and with facilities and personnel available to perform
emergency tracheostomy, if necessary. The epiglottis
appears swollen, red and the airway can hardly be visual-
ised because of the edema and the inflammatory process.
This condition is the most acutely life-threatening Hib
infection. Immediate management includes bypassing the
obstructed airway preferably by intubation.*® Epiglottitis
is almost always due to Hib. The majority of patients are
bacteraemic. Despite the frequent bacteraemia, most pa-
tients with epiglottitis do not have another focus of infec-
tion. Few patients may have concomitant meningitis or
pneumonia. Laryngotracheitis can be readily distinguished
from epiglottitis. Prognosis with appropriate antibiotic
treatment and airway management is excellent.

Otitis Media and Sinusitis

Most cases of otitis media that are due to H. influen-
zae are caused by nontypable strains.?® Some patients with
Hib bacteraemia have associated otitis media. The organ-
ismisisolated from the middle ear fluid in 20% of children
with acute otitis media. H. influenzae is also associated
with acute sinusitis in children and adults.?”” The organism
is isolated from the sinuses in 15-20% of children with
acute sinusitis.

Cellulitis

Hib is responsible for about 15% of all cases of
cellulitis in children. The majority of patients with Hib
cellulitis are less than two years of age.'*!'* The common-
est sites are the buccal and periorbital regions. Usually
there is no prior history of trauma in contrast to orbital
cellulitis due to Staphylococcus aureus. Children present-
ing with cellulitis have a history of upper respiratory
infection that precedes the onset of cellulitis. Lesions do
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not have a distinct margin, they are tender and indurated.
The violaceous discoloration seen in some patients is not
pathognomonic of Hib cellulitis because it is not always
seen in this condition and because it is occasionally seen in
children with cellulitis due to other organisms particularly
S. pneumoniae.>* Aspirate from the cellulitis is frequently
positive; if no material is obtained then another attempt at
aspiration after the injection of 0.1 - 0.2 ml of nonbacteri-
ostatic saline yields enough material for bacteriologic
diagnosis. Blood cultures are often positive. The patients
may have other foci of infection such meningitis or septic
arthritis.

Skeletal infections

Although Hib accounts for only 20% of septic arthri-
tis, it is the commonest cause of this condition in children
less than two years of age.'>!* Large joints are involved,
some patients may have more than one joint affected. Joint
fluid cultures are usually positive while blood cultures are
less frequently so. In a series of 24 patients, 21 out of 24
joint fluid cultures were positive, while 16 out of 22 blood
cultures were positive.'* In the same series, 5 of 24 patients
had associated infections; 3 had adjacent osteomyelitis
and 2 had meningitis.

Hib is an uncommon cause of osteomyelitis in chil-
dren.'® About half of the patients with Hib osteomyelitis
have another focus of infection such as adjacent septic
arthritis or cellulitis or meningitis. Bone and joint infec-
tions with Hib are recognised to complicate the course of
Hib meningitis. In a series of 202 children with Hib men-
ingitis, 7 developed osteomyelitis or septic arthritis.?

Pericarditis

This is a rare manifestation of Hib disease.!** Of all
cases of bacterial pericarditis, about 5% are due to Hib.'?
The patients are usually between two and four years of age.
Most patients have associated infections at other sites.
Pneumonia and meningitis are the most commonly af-
fected sites. Because of the high frequency of bacteraemia
and the absence of contiguous focus of infection in most
cases, itis believed that pericarditis is secondary to haema-
togenous dissemination.® Pericardectomy is preferred to
pericardiocentesis or pericardotomy because it removes
the risk of recurrent cardiac tamponade and constrictive
pericarditis.®

Bacteraemia

Most patients with invasive Hib disease are bacterae-
mic.'31428323335 Although Hib bacteraemia with no focus
of infection is not common, localised infection, particu-
larly meningitis may be preceded by occult bacterae-
mia.* Febrile children, particularly those younger than
two years of age, who appear toxic and do not have an
obvious focus of infection should be carefully evaluated
and followed up preferably as in-patients, and should
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undergo appropriate bacteriologic diagnostic tests.

Neonatal Infections

H. influenzae is an uncommon cause of neonatal
infections such as septicaemia, pneumonia, meningitis
and joint and bone infections. Nontypable strains are more

commonly associated with these infections than type
b.13,25,26

Other Infections

H. influenzae has been reported to cause urinary tract
infection, epididymo-orchitis, uvulitis, cervical adenitis,
glossitis, endocarditis and primary peritonitis. Such infec-
tions due to H. influenzae are rare."

TREATMENT

Because of the seriousness of invasive Hib diseases
(meningitis, pneumonia, cellulitis, epiglottitis, septic ar-
thritis and pericarditis) the choice of initial therapy should
include the use of agents that offer the best antibiotic
coverage against the organism. Ampicillin-resistant Hib
strains have been prevalent since 1974. The percentage of
ampicillin-resistant strains varies in different regions.!
The production of B-lactamase enzyme is responsible
for most, but not all, ampicillin-resistant Hib strains.
In some patients the isolated Hib strain from one site
may be B-lactamase negative while it is B-lactamase
positive from another site. So antibiotic susceptibility
and tests for [-lactamase production should be per-
formed on all isolates obtained from a single patient.
Chloramphenicol is active against almost all Hib clinical
isolates. Strains that are resistant to chloramphenicol pro-
duce a plasmid-mediated acetyltransferase. Only very
rarely Hib is resistant to both ampicillin and chloram-
phenicol. 41011

Initial antibiotic therapy of invasive diseases pre-
sumably due to Hib should include a combination of
ampicillin and chloramphenicol. After tests for B-lacta-
mase production and antibiotic susceptibility testing are
performed then one of the two can be continued alone for
the total duration of therapy. Recent reports indicate that
treatment of invasive Hib diseases with some of the newer
cephalosporins (cefotaxime, ceftriaxone and ceftazidime)
is equal in efficacy to ampicillin-chloramphenicol ther-
apy.'>" So as an alternative to ampicillin-chlorampheni-
col combinations, and especially where ampicillin-resis-
tant strains are increasing in prevalence, cefotaxime and
ceftriaxone are being used with increasing frequency.®
Factors that need to be considered when the choice of
empiric antibiotic therapy is made include adequacy of
antibacterial coverage, cost, frequency of administration,
duration of therapy and adverse effects of the antimicro-
bial agents chosen.
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PREVENTION

Immunisation

The presence of antibodies to PRP is of prime impor-
tance in preventing disseminated Hib infections. As men-
tioned earlier, anti-PRP antibodies are not detected in
infants younger than 18 months of age. The incidence of
serious Hib infection is high in children two years old or
younger. The first Hib vaccine to be used was immuno-
genic in children older than 18 months of age, but not in
ones younger than 18 months.!® So, although the rate of
infection due to Hib was observed to decrease in the Hib
PRP vaccinees, it did so only in children older than 18
months. Since that time, several trials have been con-
ducted, using PRP conjugated to other agents (diphtheria,
tetanus or pertussis proteins). A recently published re-
view,* describes all the available conjugate vaccines and
summarises several studies on the efficacy of the various
Hib PRP-conjugate vaccines. When given to infants two
months of age or older, a significant decrease in the inci-
dence of severe Hib infections was demonstrated. On the
fourth of October, 1990, the United States Food and Drug
Administration approved one of the currently licensed Hib
PRP-conjugate vaccine for use in infants beginning at two
months of age. Soon after,* the American Academy of
Pediatrics recommended that all infants should receive the
newly licensed Hib conjugate vaccine, starting at two
months of age. It is prudent that we should soon include
Hib vaccine in our routine immunisation list for all chil-
dren, especially those who are known to be at increased
risk of acquiring serious Hib infection, namely those
infants and children with sickle cell disease and related
haemoglobinopathies. Haemophilus vaccine, including
the conjugate ones, are safe. About 10% of vaccine recipi-
ents develop minor local reactions (redness and swelling at
the injected site). Serious adverse reactions are extremely
rare.¥

Chemoprophylaxis

Until recently, the chemoprophylaxis offered the
only alternative to limit the spread of Hib disease in
household and day-care contacts.'®!® The risk of Hib
disease in household contacts less than six years of age is
similar to the risk of secondary meningococcal disease in
household contacts of all ages.*' The need to offer che-
moprophylaxis to household and day-care contacts with
Hib disease is as important as in cases of contact with
meningococcal disease. Currently,* rifampin at 20 mg/kg/
dose (maximum single dose 600 mg) daily for 4 days is
recommended as the chemoprophylaxis agent of choice.

It is recommended for use by all household contacts,
including adults in those households with at least one
contact younger than four years of age. Prophylaxis should
be initiated as soon as possible because most secondary



Bahrain Medical Bulletin, April 1991, Vol. 13, No. 1

cases occur within one week after hospitalisation of the
index case.'??! The index case in these families should also
receive rifampin prophylaxis during hospitalisation just
prior to discharge. The efficacy of rifampin in other
situations such as day-care or nursery school contacts is
not established. Most experts recommend the administra-
tion of rifampin to all infants and personnel when more
than one case of invasive Hib disease occurs in a day-care
centre within 60 days. Parents of all infants and children
who have been in contact at home or in day-care centre
with a child with invasive Hib disease should be advised
to seek prompt medical evaluation if one of the contacts
develops a febrile illness. Rifampin prophylaxis, when
administered, should not substitute for prompt medical
evaluation and treatment whenever indicated.

CONCLUSION

In thisreview, the characteristics of Haemophilus
influenzae are presented, together with the various
aspects related to infections caused by this organism.
Adequate knowledge of these properties, the patho-
genesis and epi-demiology of Hib infections are
important. Changes in the antibiotic susceptibility,
particularly the increase in the prevalence of B-lacta-
mase producing, ampicillin-resistant strains are
stressed. Various manifestations of Haemophilus influ-
enzae infection in infants and children are reviewed;
the importance of the organism as a pathogen in other
patients such as neonates and those with predisposing
factors such as sickle cell disease or chronic bronchitis
is outlined. The use of new antimicrobial agents such as
second and third generation cephalosporins and fluoro-
quinolones in the treatment of Haemophilus infection
is reviewed. The role of vaccines, particularly those
new ones with proven efficacy in young infants; and of
chemoprophylactic agents, and their importance in
the primary and secondary prevention of Hib
infection is described.

REFERENCES

1. Khan IM, Mohammad AM. Acute pyogenic meningitis in
childhood: a 17-year experience in Bahrain. Bahrain Med
Bull 1988;10:10-19.

2. Shaltout AA, Yaish SA, Fernando N, Amer S. Meningitis
in childhood. I. Early outcome and complications. Kuwait
Med Assn J 1983;17:135-45.

3. Novelli VM, El-BabaF, Lewis RG, Bissel PS. Hemophilus
influenzae type b disease in an Arab Gulf State. Pediatr
Infect Dis 1989;8:886-7.

4. Chowdhury MNH, Mahgoub E. Ampicillin-resistant
Haemophilus influenzae in Riyadh, Saudi Arabia. Saudi
Med J 1982;3:100-05.

10.

12.

113)5

14.

15k

16.

17.

18.

19:

35

Babiker MA, Taha SA. Meningitis in children of Riyadh. J
Trop Med Hyg 1984;87:245-8.

O’Brien TE, Members of Task Force 2. Resistance of
bacteria to Antibacterial Agents: Report of Task Force 2.
Rev Infect Dis 1987;9:5244-s60.

Philpott-Howard J, Williams JD. Increase in antibiotic re-
sistance in Haemophilus influenzae in the United Kingdom
since 1977:report of study group. Br Med J 1982;284:
1597-9.

Arpi M, Honberg PZ, Frimodt-Moller N. Antibiotic
susceptibility of Haemophilus influenzae isolated from
cerebrospinal fluid and blood. Acta Pathol Microbiol
Immunol Scand [B] 1986;94:167-71.

Fujita K, Yoshioka H. Antibiotic resistance in Haemo-
philus influenzae in Japan. Pediatr Infect Dis1989;8:658.

Guiscafre H, Solorzano F, Delgado O, Munoz O. Haemo-
philus influenzae type b meningitis resistant to ampicillin
and chloramphenicol. Arch Dis Child 1986;61:691-2.

Kenny JF, Isburg CD, Michaels RH. Meningitis due to
Haemophilus influenzae type b resistant to both ampicillin
and chloramphenicol. Pediatrics 1980;66:14-6.

Rodriguez WJ, Wiedermann BL. Progress in antibacterial
therapy: cephalosporins and quinolones. Adv Pediatr In-
fect Dis 1989:4:183-210.

Dajani AS, Asmar BI, Thirumoorthi MC. Systemic Haemo-
philus influenzae disease: an overview. J Pediatr
1979;94:355-64.

Peltola H, Virtanen M. Systemic Haemophilus influenzae
infection in Finland. Clin Pediatr 1984;23:275-80.

Mendelman PM, Smith AL. Haemophilus influenzae.In:
Feigin RD, Cherry JD, eds. Textbook of pediatric infec-
tious diseases. Philadelphia:WB Saunders, 1987:1142-63.

Peltola H, Kayhty H, Sivonen A, Makela H. Haemophilus
influenzae type b capsular polysaccharide vaccine in chil-
dren: a double-blind field study of 100,000 vaccinees 3
months to 5 years of age in Finland. Pediatrics 1977;60:
730-7.

Stephens DS, Farley MM. Pathogenic events during infec-
tion of the human nasopharynx with Neisseria meningitidis
and Haemophilus influenzae. Rev Infect Dis 1991;13:
22-33.

Band JD, Fraser DW, Ajello MA. Prevention of Haemo-
philus influenzae type b disease. JAMA 1984;251:2381-6.

Anonymous. Update: Prevention of Haemophilus influen-
zae type b disease. JAMA 1986;255:1990-1.



36

20.

21

22

230

24.

25.

26.

27

28.

29

30.

Daum RS, Granoff DM, Gilsdorf J, Murphy T, Osterholm
MT. Haemophilus influenzae type b infections in day care
attendees: implications for management. Rev Infect Dis
1986;8:558-67.

KarasicRB. Infections in day-dare Centres: etiology, preva-
lence and management. In: Aronoff SC, Hughes WT, Kohl
S, Speck WT, Wald ER, eds. Advances in pediatric infec-
tious diseases. Vol 2. Chicago: Year Book Medical Pub-
lishers, 1987;19-33.

Hetherington S, Lepow ML. Epidemiology and immunol-
ogy of Haemophilus influenzae type b infections in child-
hood: implications for chemoprophylaxis and immuniza-
tion. In: Aronoff SC, Hughes WT, KohlS, Speck WT, Wald
ER, eds. Advances in pediatric infectious diseases. Vol 2.
Chicago: Year Book Medical Publishers, 1987;1-18.

Lerman SJ. Systemic Haemophilus influenzae infection. A
study of risk factors. Clin Pediatr 1982;21:360-4.

Yogev R. Pediatric acquired immunodeficiency virus syn-
drome. Pediatr Infect Dis 1990;9:767-8.

Murphy TF, Apicella MA. Nontypable Haemophilus influ-
enzae: areview of clinical aspects, surface antigens, and the
human immune response to infection. Rev Infect Dis
1987;9:1-15.

Lilien LD, Yeh TF, Novak GM, Jacobs NM. Early-onset
Haemophilus sepsis in newborn infants: clinical, roent-
genographic and pathologic features. Pediatrics
1978;62:299-303.

Wald ER. Sinusitis in children. Pediatr Infect Dis 1988;7(11
suppl):S150-3.

Gienbink GS. The microbiology of otitis media. Pediatr
Infect Dis 1989;8:518-20.

Asmar BI, Slovis TL, Reed JO. Dajani AS. Haemophilus
influenzae type b pneumonia in 43 children. J Pediatr
1978;93:389-93.

Sastry RV, Baker CJ. Endophthalmitis associated with
Haemophilus influenzae type b bacteremia and meningitis.
Am J Dis Child 1979;133:606-8.

31.

32,

33.

34.

85t

36.

3+

38.

39.

40.

41.

42.

Haemophilus Influenzae Infections

DiLiberti JH, Tarlow S. Bone and joint complications of
Haemophilus influenzae meningitis. Clin Pediatr 1983;
22:7-10.

Jacobs NM, Harris VJ. Acute Haemophilus pneumonia in
childhood. Am J Dis Child 1979;133:603-5.

Faden HS. Treatment of Haemophilus influenzae type B
epiglottitis. Pediatrics 1979;63:402-7.

Thirumoorthi MC, Asmar BI, Dajani AS. Violaceous dis-
coloration in pneumococcal cellulitis. Pediatrics
1978;62:492-3.

Echeverria P, Smith EW, Ingram D, Sade RM, Gardner P.
Haemophilus influenzae b pericarditis in children. Pedia-
trics 1975;56:808-18.

Marshall R, Teele DW, Klein JO. Unsuspected bacteremia
due to Haemophilus influenzae: outcome in children not
initially admitted to hospital. J Pediatr 1979;95:690-5.

McKracken GH. Current management of bacterial menin-
gitis. Pediatr Infect Dis 1989;8:919-21.

Word BM, Klein JO. Therapy of bacterial sepsis and men-
ingitis in infants and children: 1989 Poll of directors of pro-
grams in pediatric infectious diseases. Pediatr Infect Dis
1989;8:635-7.

Shapiro ED. New vaccines against Haemophilus influen-
zae type b. Pediatr Clin North Am 1990;37:567-83.

Committee on Infectious Diseases. Haemophilus influen-
zae type b conjugate vaccines: Immunization of children 2
to 15 months of age. American Academy of Pediatrics
News 1990 November:9-23.

Ward JI, Fraser DW, BaraffLJ, Plikaytis BD. Haemophilus
influenzae meningitis. A national study of secondary spread
in household contacts. N Engl J Med 1979;301:122-6.

Committee on Infectious Diseases. American Academy of
Pediatrics Report of the Committee on Infectious Diseases,
21sted. Elk Grove Village, Illinois: American Academy of
Pediatrics 1988:204-10.





