
CASE REPORT 

Meningitis due to ampicillin
a nd chloramphenicol-resistant 

Haemophilus influenzae 
type bin Canada. 

Case report and review 

AMIN KABANI, MD, ARI JOFFE, MD, GISELE CADRAIN, RT, TAJ JADAVJI, MD, FRCPC, FAAP 

ABSTRACT: The first report of a case of ampicillin- and 
chloramphenicol-resistant Haemophilus ir!fiuenzae 
type b invasive infection in Canada is described in a 
four-month-old male with meningitis. He was treated 
with cefotaxime 200 mg/kg/day divided every 6 hand 
dexamethasone 0.6 mg/kg/day divided every 6 h . even
tually recovering after a complicated course. Follow-up 
at 21 months showed mild to moderate global develop
mental delay. While chloramphenicol resistance is rare 

HAEMOPHILUS INFLUENZA£ TYPE 8 (HIB) IS A SIG

nificant pathogen causing invasive disease in 
children worldwide (1). It is the leading cause of 
bacterial meningitis in children, both in Canada 
and the United States (1 ,2) . Although Hib infec
tions can occur in a ll age groups. invasive disease 
is primarily a disease of children below the age of 
five years (1 .3-5). It is estimated that one in 200 
children have some form of invasive disease due 

Department of Pediatrics. Microbiology and Ir!feclious 
Diseases. Alberta Children's Hospital. Uniuersity of Calgary. 
Calgary. Alberta 

Correspondence and reprints: Dr T Jadauji. Alberta 
Children's Hospital. 1820 Richmond Road SW. Calgary. 
Alberta T2T 5C7. Telephone (403} 229-7813. Fax (403} 
229-7221 

Receiuedjor publication June 1. 1990. Accepted July 22. 
1990 

92 

in North America. a case of meningitis initially un
responsive to ampicillin and chloramphenicol must be 
considered suspect for resistance. Third generation 
cephalosporins should be used for resistant cases. Can 
J Infect Dis 1990; 1(3):92-96 

Key Words: Ampicillin. ChLoramphenicoL-resistant. 
Haemophilus inDuenzae. Meningitis 

to Hib by five years of age (6, 7). The incidence of 
ampicillin-resistant Hib has been increasing since 
1974. both in North America and worldwide (8-
11). Chloramphenicol resistance has been 
reported in Spain (12,13). Europe (14,15). rarely 
in the United States (9, 11, 16) and Canada 
( 10.17, 18), and elsewhere ( 19,20). Ampicillin- and 
chloramphenicol-resistant invasive Hib disease in 
Canada has never been reported (10). The authors 
report the first case of ampicillin- and chloram
phenicol-resistant Hib disease in Canada in a 
four-month -old male infant with meningitis. 

CASE PRESENTATION 
A previously well four-month-old Oriental male 

born in Canada was admitted to hospital in June 
1988 with a five day history of fever and ir
ritability. He was seen by his family physician and 
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TABLE 1 
Antibiotic susceptibility of an Haemophilus influenzae 
type b isolate 

MIC Kirby Bauer zone 
Antimicrobial a ( / ml) sizes (mm) 

Ampicillin > 1.0 0 
Chloramphenicol >8.0 11 
Tetracycl ine >4.0 No data 
Cefotaxime <;;0.12 30 
Rifampin '> 1.0 No data 
Cotrimoxazole No data 23 
Cefuroxime No data 30 

Ceftriaxone No data 36 
MIC Minimal inhib itory concentration 

commenced on oral cefaclor 125 mg tid. His fever 
and irritability continued and three days later he 
saw a pediatrician who continued with the same 
management. On the day of admission, he had a 
10 min tonic clonic generalized seizure at home 
followed by another in the emergency room. He 
had no history of cough, rhinorrhea, diarrhea or 
vomiting. There was no history of travel outside of 
Canada, or contact with any visitors from outside 
Canada. 

Examination at that point revealed a tempera
ture of 38.5°C (axilla), pulse of 150 beats/min, 
respiratory rate of 30/min and blood pressure of 
90/50 mmHg. He was lethargic, irritable, pale and 
looked toxic . He had shallow respirations and 
poor peripheral circulation with a capillary refill of 
4 s. His head circumference was 42 em (80th 
percentile) and his anterior fontanelle was firm 
and full. He also demonstrated nuchal rigidity and 
positive Kemig's and Brodzinski's signs. The tym
panic membranes were normal, as was the rest of 
the physical examination. 

His lumbar puncture revealed cloudy cerebro
spinal fluid with a leukocyte count of 1106x106 /L 
(50% neutrophils, 14% lymRhocytes , 36% mono
cytes); red blood cells 9x10 /L; protein 0.55 g/L; 
and glucose 0.6 mmol/L (serum glucose 4.7 
mmol/L). Gram stain showed many Gram-nega
tive coccobacilli resembling H influenzae and the 
cerebrospinal fluid latex agglutination (Wellcogen 
H influenzae b; Wellcome Foundation Ltd. 
Dartfort, United Kingdom) was positive for H in
jiuenzae type b antigen . The 2eripheral white 
blood cell count was 17.1x109 /L; hematocrit 
0.300; and platelets 352x109 /L. Treatment with 
cefotaxime 200 mg/kg/day divided every 6 h, and 
dexamethasone 0.6 mg/kg/day divided every 6 h 
was started. 

The patient's subsequent course was prolonged 
and complicated, including persistent fever, focal 
seizures. bilateral subdural empyemas requiring 
surgical evacuation. and progressive communi-
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eating hydrocephalus treated with ventriculo
peritoneal shunt on day 23. Vis u al evoked poten
tials prior to discharge were abnormal. Auditory 
brainstem evoked responses were normal. Follow
up examination at 21 months showed mild to 
moderate global developmental delay with n ormal 
hearing and VISIOn and normal auditory 
brainstem evoked responses . 

MICROBIOLOGICAL DATA 
Hib was isolated from both the blood and 

cerebrospinal fluid. The blood cultures were col
lected in NR6a and NR7a vials (Becton Dickinson, 
Cockeysville, Maryland) . These vials showed a 
positive growth value of greater than 20 in under 
20 h. Growth of the organism from both the blood 
and cerebrospinal fluid provided identical 
biochemical and serological results. The beta-lac
tamase produced was detected using a Cefinase 
disk (BBL. Maryland) . Production of chloram
phenicol acetyltransferase was detected using a 
reagent impregnated disk test (Remel, Kansas) 
[21). Appropriate controls were done. Both the 
agar dilution and modified Kirby Bauer suscep
tibility methods were performed according to 
NCCLS M7-a and M2-A3 (22). The results are 
indicated in Table 1. 

DISCUSSION 
In Canada, invasive Hib infection became a 

reportable disease in 1986, while Hib meningitis 
has been reportable since 1979 (5). In 1986, total 
invasive Hib cases reported were 2 . 1 per 100,000 
(5). The annual incidence of Hib meningitis has 
ranged from 0.94 to 1.65 per 100,000 from 1979 
to 1985 (5). Most of these cases occur in children 
below the age of five years (86%) with the highest 
incidence in infants - 52 per 100,000. and the 
lowest incidence in 20 to 24 year olds. In 1986. in 
Canada, 14 deaths from Hib meningitis were 
reported- 29% were infants and 57% were one to 
four years old -giving a case fatality rate of 2.6% 
(5). Similarly, in the United States. H injiuenzae is 
the single most common cause of bacterial menin
gitis, with 8000 to 10,000 cases each year (I .24 
per 100,000) and 400 to 500 deaths each year 
(23). The peak attack rate occurs at seven months 
of age, with 80% less than two years old, and 
nearly two-thirds less than 12 months of age [23). 
Thus. Hib disease in children is not rare and has 
a significant mortality, demanding adequate 
therapy. 

Prior to 1974, H injluenzae was considered 
uniformly sensitive to ampicillin. Since the first 
case reports of ampicillin resistance in 197 4 (24-
26), the incidence of resistance has been steadily 
increasing. In the United States, prior to 1978, 
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most laboratories reported less than 5% isolates 
producing beta-lactamase (11,27). Beta-lac
tamase positive isolates from blood and cerebro
spinal fluid in children from Houston, Texas 
increased from 12% in 1977 to 29% in 1979 (28). 
In Colorado, cerebrospinal fluid isolates produc
ing beta-lactamase increased from 4% in 1977 to 
31 % in 1981 (29). In the most recent American 
survey in 1986, the overall beta-lactamase 
production in both typeable and nontypeable H 
injluenzae combined was 20%, and in Hib strains 
32% (9). In Canada, in 1986, the beta-lactamase 
production rate was 18% in the 1232 strains from 
10 hospitals across Canada (30). In 1987, in On
tario, from a total of 1139 nonhospital isolates, 
beta-lactamase positive strains were found in 24% 
(10). Recently a Toronto study found 20% beta
lactamase-producing strains from a private 
laboratory setting (31). Although non-beta-lac
tamase-mediated ampicillin resistance has been 
reported. it is rare in the United States and 
Canada. and its actual prevalence is unknown 
(9, 11.32,33). 

Although chloramphenicol-resistant H irJJiuen
zae was first reported in 1972 in Houston, Texas 
(34), and sporadic case reports followed, the rate 
of increase in resistance has not parallelled that of 
ampicillin; chloramphenicol resistance remains 
rare in North America (10,11,16 ,17). In some 
parts of Europe. chloramphenicol resistance has 
become an increasing problem (12). In Switzer
land. chloramphenicol resistance has increased 
from 0.6% in 1983 to 2.0% in 1986 (14.35); in the 
United Kingdom, from 0.2% in 1977 to 1.7% in 
1986 (14 , 15); and even more strikingly in Spain 
from 18% in 1983 to 25% in 1986 (12,13). The 
European Cooperative Study showed, in 1961 iso
lates, 6% resistance in Hib (19% of isolates) and 
5% in non typeable H irJJiuenzae (81 % of isolates) 
(14). The recent data from Spain are most alarm
ing because in invasive disease caused by Hib. 
resistance was even more prevalent: chloram
phenicol resistance in cerebrospinal fluid isolates 
was 66%. while ampicillin and chloramphenicol 
resistance was 57%. In addition. a case of epiglot
titis and three cases of pneumonia were reported 
that were ampicillin- and chloramphenicol-resis
tant (12 , 13). 

In the United States, chloramphenicol resis
tance has not increased based on two national 
surveillance studies by Doern et al (8.9), who 
reported incidences in 1984 of 0.6% and in 1986 
of 0.5% (70% of these were also beta-lactamase 
producers). The only six cases of invasive ampicil
lin- and chloramphenicol-resistant H injluenzae 
isolates in the United States had meningitis, and 
these were recently reviewed by Givner et al (1 6). 
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In Canada, the first report of chloramphenicol
resistant H injluenzae occurred in 1978 from a 
sputum sample in an asymptomatic nine-year-old 
boy (18). Later, a national survey of921 isolates of 
H injluenzae in Canada from 1979 to 1981 found 
four additiona l isolates resistant to chloram
phenicol: three from throat cultures and one from 
a bacteremic child ( 1 7). Two further surveys in 
eastern Canada up to 1985 did not report any 
further chloramphenicol-resistant strains ( 10,36). 
The most recently reported survey from Ontario in 
1987 found two of 252 isolates resistant to am
picillin and chloramphenicol; both nontypeable, 
chloramphenicol acetyltransferase positive, beta
lactamase positive sputum isolates (10). A report 
published in 1988 from Toronto found none of 250 
isolates to be chloramphenicol-resistant (31). 
Thus in Canada and the United States, chloram
phenicol resistance continues to be rare. In Can
ada, no systemic isolate of Hib had been resistant 
to both chloramphenicol and ampicillin ( 10, 1 7) . 

The mechanism of resistance to ampicillin is 
usually by plasmid-mediated beta-lactamase pro
duction (11). Chloramphenicol resistance is, in 
greater than 90% of cases, also plasmid-mediated 
via the enzyme chloramphenicol acetyltrans
ferase, which catalyzes diacetylation of chloram
phenicol to acetyl coenzyme A (11,37,38). 
Although chloramphenicol acetyltransferase is 
the predominant mechanism for chloramphenicol 
resistance, a permeability barrier mechanism has 
also been described (39). That not all chloram
phenicol resistance is chloramphenicol acetyl
transferase-mediated emphasizes the need for 
confirmatory susceptibility testing by recent 
NCCLS guidelines, which are supported by several 
recent studies (40-44). 

Most chloramphenicol-resistant strains are 
also multiply resistant, almost a lways to tetra
cycline, and often to ampicillin, kanamycin, strep
tomycin and sulfamethoxazole (although these 
resistance patterns do not arise from acquisition 
of a single R plasmid) (11 ,45). In Spain, the most 
frequent pattern for multiple resistance (including 
ampicillin and chloramphenicol) was ampicillin + 
chloramphenicol + tetracycline + sulpha + 
trimethoprim (94.8%) followed by ampicillin + 
chloramphenicol + tetracycline (3.9%) (12, 13). 
There has not been a report of H injluenzae resis
tance to third generation cephalosporins 
(11.12, 13,36). 

CONCLUSION 
Reported here is a case of ampicillin and chloram

phenicol multiply resistant H injluenzae type b 
invasive infection in Canada. This occurred in a 
four-month -old boy with meningitis who had a 
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very complicated course. This is the first such 
report in Canada. 

Therapy for meningitis with ampicillin and 
chloramphenicol is considered appropriate in view 
of the rarity of chloramphenicol resistance in 
North America at the present time. However. in a 
case initially unresponsive to this regimen. resis
tance must be strongly considered, and third 
generation cephalosporins used for resistant cases. 
In fact. the American Academy of Pediatrics and 
the Canadian Pediatric Society recommend third 
generation cephalosporins as equally acceptable 
as ampicillin and chloramphenicol for initial 
therapy of meningitis (46,47). There is a concern 

REFERENCES 
1. Fraser DW. H. Influenzas in the community and 

the home. In: Sell SH. Wright PF. eds. Hemophilus 
influenzae, Epidemiology. Immunology and Preven
tion of disease. New York: Elsevier Biomedical. 
1982: 11-22. 

2. Centre for Disease Contro l. Bacterial meningitis 
and meningococcemia- United States. 1978. 
MMWR 1979;28:277-8. 

3. Turk D. May JR. Clinical importance of 
Haemophilus infiuenzae - 1981. In: Sell SH. Wright 
PF. eds. Haemophilus infiuenzae. Epidemiology. 
Immunology and Prevention of Disease. New York: 
Elsevier Biomedical. 1982:3-9. 

4. Granoff DM, Basden M. Hemophilus infiuenzae in 
fections in Fresno County. California: A prospec
tive study of the effects of age , race. and contact 
with a case on incidence of disease. J Infect Dis 
1980:141:40-6. 

5. Varughese PV. Invasive Haemophilus infiuenzae 
disease in Canada. Can Dis Weekly Rep 
1988:40: 14-9. 

6. Schlech WF Ill. Ward Jl. Band JD. Hightower A. 
Fraser DW. Broome CV. Bacterial meningitis in the 
United States. 1978 through 1981. JAMA 
1985:253:1749-54. 

7. Cochi SL. Broome CV. Hightower AW. Immuniza
tion of US children with Hemophilus injl.uenzae 
type b polysaccharide vaccine. JAMA 
1985:253:521-9. 

8. Doern GV. Jorgensen JH. Thornsberry C. Preston 
DA. The Hemophilus infiuenzae Surveillance 
Group . Prevalence of antimicrobial resistance 
among clinical isolates of Hemophilus injluenzae: 
A collaborative study. Diagn Microbial Infect Dis 
1986:4:95-107. 

9. Doern GV. Jorgensen JH. Thornsberry C. et al. 
National collaborative study of the prevalence of 
antimicrobial resistance among clin ical isolates of 
Hemophilus infiuenzae. Antimicrob Agents 
Chemother 1988:32:180-5. 

10. Jaeger R. Prevalence of ampicillin-resistant 
Haemophilus infiuenzae isolated from non-hospital
ized patients in Ontario. New York and Pennsyl
vania . Can Dis Weekly Rep 1987:183-4:13-40. 

ll. Needham CA. Hemophilus infiuenzae: Antibiotic 
susceptibili ty. Clin Microbial Rev 1988:1:218-27. 

12. Campos J. Garcia-Tome! S, Gain JM. Fabreques I. 
Multiply resistant Hemophilus influenzae type b 

CAN J INFECT DIS VOL l No 3 AUTUMN 1990 

Haemophilus influenzae meningitis 

that incidence of resistance could increase in North 
America, as it has in a reas of Europe. especially 
s ince this case was, as in the European isolates. 
chloramphenicol acetyltransferase-mediated 
and multiply resistant. There is also widespread 
antibiotic use in North Arner;ca wh ich is known to 
increase the incidence of ampicillin resistance (48): 
however. this h as not yet been shown to increase 
the incidence of chloramphenicol resistance ( 1.2.13). 
Finally. the importance of routine chloramphenicol 
susceptibility testing in a ll invasive isolates should 
be stressed. and all chloramphenicol-resistant strains 
reported in order to allow surveillance for possible 
emerging resistance patterns. 

causing meningitis: Comparative cl inical and 
laboratory study. J Pediatr 1986:108 897-902. 

13. Can1pos J. Garcia-Tome! S. Sanfelice F. 
Susceptibility studies of multiply resistant 
Hemophilus infiuenzae isolated from pediatric 
patients and contacts. AnUmicrob Agents 
Chemother 1984:25:706-9. 

14. Machka K. Braveny I. Dabemet H. et al. Distribu
tion and resistance patterns of Hemophilus infiuen
zae: A European cooperative study. Eur J Clin 
Microbiollnfect Dis 1988:7:14-24. 

15. Powell M. Kovtsia-Carouzou C. Voutsinas D. 
Seymour A. Williams JD . Resistance of clinical 
isolates of Haemophilus infiuenzae in the United 
Kingdom 1986. Br Med J 1987:295:176-9. 

16. Givner LB. Abramson JS. Wasilowskas B. Menin
gitis due to Hemophilus injluenzae type b resistant 
to ampicillin and chloramphenicol. Rev Infect Dis 
1989:2:329-34. 

17. Scheifele DW. Update on antibiotic resistance of 
Hemophilus injl.uenzae in Canada . Can Med 
Assoc J 1982:127:222-3. 

18. Bryan LE. Transferable chloramphenicol and am
picillin resistance in a strain of Hemophilus in
fiuenzae. Antimicrob Agents Chemother 
1978: 14: 154-6. 

19. Simasathein S. Hemophilus influenzae type b resis
tant to ampicillin and chloramphenicol in an 
orphanage in Thailand . Lancet 1980:ii:l214-7. 

20. Wild BE. Pearman JW. Richardson CJL. et al. 
Multiply antibiotic resistant Hemophilus infiuenzae 
type b meningitis in Western Australia. Med J Aust 
1986: 144:666-7. 

21 . Azemur P. Stull T. Roberts M. et al. Rapid detec
tion of chloramphenicol resistance in Hemophilus 
infiuenzae. Antimicrob Agents Chemother 
1981:20: 168-70. 

22. Wailz JA. Doem GV. Finegold SM. et al. Perfor
mance standards for antimicrobial susceptibility 
testing. NCCLS document M100-S2. 1987:7(10). 

23 . Fraser DW. H infiuenzae in the community and 
the home. In: Sell SH. Wright PT. eds. 
Haemophilus influenzae. Epidemiology. Immunol
ogy. and Prevention of Disease . New York: Elsevier 
Biomedical. 1982:22-50. 

24. Thomas WJ. McReynolds JW. Mock CR. Bailey 
DW. An1picillin resistant Hemophilus iqfluenzae 
meningitis. Lancet 1974:i:313. 

25 . Khan W. Ross S . Rodriguez W. et al. HemophilLLS 

95 



KABANI eta/ 

injluenzae Type b resistant to ampicillin. JAMA 
1974:229 :298-301. 

26. Centre for Disease Control. Ampicillin resista nt 
HaemophilLLS injluenzae m eningiti s. Maryland . 
Georgia. MMWR 19 74 :23:77-8. 

27 . Centre for Disease Control. Preva lence of ampicil 
lin and chloramphenicol resistant strains of 
Hemophilus injluenzae causing meningitis and bac
teremia: National survey of hospital laboratories . 
J Infec t Dis 1978: 138:42 1-4 . 

28. Mason EO Jr. Kaplan SL. Anderen DC. et al. In 
vitro susceptibili ty of 104 clinical isolates of 
Hemophilus injluenzae to moxalactam. ampicillin. 
ch loramphenicol, and ticarcillin. Antimicrob 
Agents Chemother 1980; 14:470-5. 

29. Istre GR. Connor JS. Glode MP. et a l. Increasing 
ampicillin resistant rate in Hemophilus injluenzae 
meningitis. Am J Dis Child 1984:1 38:366-70. 

30. Tremblay LD . Lavoie GY. Bergeron MG . et al. 
Hemophilus injluenzae resistan ce in Canada . In: 
Proceedings of the ann ua l meeting of the American 
Society for Microbiology. Georgia: 1987:C286. 
(Abst) 

31. Righter J. Luchsinger I. Hemophilus injluenzae 
from four laboratories in one Canadian city. 
J Antimicrobia l Chemother 1988:22:333-9. 

32. Thornsberry C. Kirven LA. Ampicillin resistance in 
Hemophilus injluenzae as determined by a rapid 
test for beta-lactamase production. Antimicrob 
Agents Chemother 197 4:6:653-4. 

33. Mendelman PM , Chaffin C, Stull C. el al. Failure 
to detect a mpicillin resista nt. non-beta-lactamase
producing Hemophilus injluenzae by standard disk 
susceptibili ty testing. Antimicrob Agents 
Chemother 1986:30:274-80. 

34. Barrett FF. Taber LH. Morris CR. et a l. A 12-year 
review of the an tibiotic ma nagem ent of Hemophilus 
injluenzae meningitis: Comparison of a mpicillin 
and conventiona l therapy including chlora m 
phenicol. J Pediatr 1972:8 1 :370-7. 

35. Zackrisson G. Brorson J. Antibiotic sensitivity of 
Hemophilus injluenzae strains including three 
recent chloramphenicol resista nt iso lates. Acta 
Pathol Microbial Immunol Scand 1980:88: 193-8. 

36. Lapoin te J. Beyeler S . Susceptibility of 114 clinica l
ly s ign ificant HemophilLLS injluenzae strains to am
picillin. ch loramphenico l. rifampin . erythromycin. 
2nd and 3rd generation cephalosporins . Can Med 
Assoc J 1985:76:25-9 . 

96 

3 7. Roberts MC , Swenson LM , Smith AL. Charac
terization of chlora mphenicol resistant Hemophilus 
injluenzae. Antimicrob Agents Chemother 
1980: 18:610-5. 

38. Van Klingeren B. Embden JD, Dessens-Kroon M. 
Plasmid mediated chloramphenicol resistance in 
H emophilLLS injluenzae. Antimicrob Agents 
Chemother 1977; 11 :383-7. 

39. Burns JL, Mendelman PM, Levy J, et al. A perme
ability barrier as a mechanism of chloramphenicol 
resistance in H emophilus injluenzae. 
AnUmicrob Agents Chemother 1985;27:46-54. 

40. Matthews HW. Baker CN, Thornsberry C. Relation
ship between in vitro susceptibility lest results for 
chloramphenicol and production of chlora m
phenicol acetyltransferase by Hemophilus injluen
zae. Streptococcus pneumonia, and AerococcLLS 
species. J Clin Microbial 1988:26:2387-90. 

4 1. Waitz JA. Doem GV. Finegold SM. eta!. Methods 
for dilution antimicrobial susceptibility tests for 
bacteria that grow aerobically, 2nd edn. NCCLS 
document. M7-A2, 1990; 10(8). 

42. Waitz JA. Doem GV, Finegold SM. et a l. Perfor
mance standards for antimicrobial disk suscep
tibility lesls. 4th edn. NCCLS document M2-A4. 
1990:10(7). 

43. Doem GV. Daum GS. Tubert T. In vitro suscep
tibility testing of HaemophilLLS injluenzae: Disk 
diffusion procedures and assays for chloram
phenicol acetyltra nsferase. J Clin Microbial 
1987;25: 1453-5 . 

44. J orgensen JH . Redding JD. Ma her LA, Howell AW . 
Improved m edium for antimicrobial susceptibility 
testing of Haemophilus injluenzae. J Clin Microbial 
1987;25:2105-13. 

45. Campos J, Chanyangam M. deGroot R. et al. 
Genetic rela tedness of a ntibiotic resistance deter
minants in multiply resista nt HemophilLLS ir!]IlLen
zae. J Infect Dis 1989:160:810-7. 

46. Committee on Infectious Disease. American 
Academy of Pediatrics. Treatment of bacteria l 
meningitis. Pediatrics 1988:81:904-7. 

47. Infectious Diseases a nd Immunization Committee. 
Canadian Pediatric Society. Initia l antibiotic treat
m ent of bacterial meningitis in children. Can Med 
As soc J 1986: 135: 1085-6. 

48. Scheifele OW. Fusse ll SJ. Ampicillin resistant 
Haemophilus injluenzae colonizing a mbulatory 
ch ildren. Am J Dis Child 198 1:1 35:406-9. 

CAN J INFECT DIS VOL I No 3 AUTUMN 1990 



Submit your manuscripts at
http://www.hindawi.com

Stem Cells
International

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

MEDIATORS
INFLAMMATION

of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Behavioural 
Neurology

Endocrinology
International Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Disease Markers

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

BioMed 
Research International

Oncology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Oxidative Medicine and 
Cellular Longevity

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

PPAR Research

The Scientific 
World Journal
Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2014

Immunology Research
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Journal of

Obesity
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

 Computational and  
Mathematical Methods 
in Medicine

Ophthalmology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Diabetes Research
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Research and Treatment
AIDS

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Gastroenterology 
Research and Practice

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Parkinson’s 
Disease

Evidence-Based 
Complementary and 
Alternative Medicine

Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com


