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In this study nasopharyngeal haemophllus Influenzae flora of healthy children In a 
day-care center In Istanbul were analyzed. Nasopharyngeal cultures of 168 children 
between two and five years of age were obtained between December 1,1992 and April 
1,1993 and Investigated. H. Influenzae was Isolated in 104 cultures. H. influenzae type 
b (Hib), type f and H. parainfluenzae were found 87 children (51.8%), 15 children (8.9%) 
and one child (0.6%), respectively, while non-typable H. influenzae was discovered in 
one child (0.6%). Hib, which Is the cause of invasive H. influenzae infection In childhood, 
was evaluated with respect to age; its incidence was found to be highest in two and 
three-year-old children, and reduced in children older than four years of age. Although 
Hib was seen in 518 percent of normal children In the day-care center, invasive Hib 
disease was not seen in any of those children. Therefore, these children have 
considered carrier of Hib without clinical manifestations. Key words: H. influenzae, 
childhood, incidence.

H. influenzae type b (Hib) is an important cause of severe bacterial infections 
in children between the ages of one month and three years and is associated 
with appreciable mortality. Meningitis and epiglottitis are the most common and 
serious manifestations of invasive H. influenzae type b infection. Non-typable H. 
influenzae is the major etiologic agent of otitis media, sinusitis and conjunc­
tivitis1’4. Socioeconomic factors such as crowded families as well as overcrowding 

of day-care centers and schools may lead to an increased risk of exposure to 
H. influenzae type b infections. The relative risk for day-care attendees has also 
been shown to be much greater than that for the general population5’13.

Due to insufficient routine laboratory evaluations, there are virtually no studies 
available on the incidence of H. influenzae type b in children in Turkey. The aim
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of the present study was to evaluate the importance of H. influenzae type b 
infections in a day-care center.

Material and Methods

A total of 168 healthy children (71 girls, 97 boys) of medical staff in a day-care 
center of Cerrahpaşa Medical Faculty were included in the study. The age 
distribution ranged between two and five years. Children in a day-care center 
were selected because they provide a defined group at the appropriate age. 
There was no ongoing systemic H. influenzae type b illness in that day-care 
center.

One nasopharyngeal specimen was obtained from each child between December 
1,1992 and April 1,1993. Nasopharyngeal specimens were plated onto chocolate 
agar medium containing fish extract and prepared by adding 18.9 U/mml 
bacitracin. Furthermore a special disk consisting of X and V factors were also 
used to provide the requirements for these factors [X factor DD3-V factor DD4 
(oxoid)]. After identification of H. influenzae, encapsulated strains were classified 
by the polysaccharides of the capsular substance (Wellcome Diagnostic) and 
designated as types a through f 4'15.

Results

H. influenzae type b was isolated from nasopharyngeal cultures of 87 (51.8%) 
children (37 girls, 50 boys). H. influenzae type f was recovered from 15 (8.9%) 
children (10 girls, 5 boys). In addition, non-typable Hemophilus in one girl 
(0.6%) and H.parainfluenzae in one boy (0.6%) were identified. H. influenzae 
was isolated from 104 (61.9) of 168 cultures, and 64 (38.1%) cultures were 
negative (Table I).

Table I: Characteristics of H. influenzae Strains Cultured from the 
Nasopharynges of Children in a Day-Care Center (n: 168)

H. influenzae Hib Type f Non-typable H. parainfluenzae Not Isolated

Total (n) 104 87 15 1 1 64

Female 37 10 1 23

Male 50 5 1 41

Total (%) 61.9 51.8 8.9 0.6 0.6 38.1
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Table II: The Age Distribution of H. influenzae Strains

Age 
(years)

Total 
n: 168

Hib
Type f Non-typable

H. para- 
influenzae

Not 
isolatedn %

2 41 25 15 4 12

3 54 30 18 3 1 20

4 53 21 13 5 1 26

5 20 11 7 2 7

Hib was evaluated with respect to age its incidence being highest in two- and 
three-year-old children, and reduced in children older than four years of age 
(Table II).

Discussion

Haemophilus influenzae type b (Hib) was identified in 51.8 percent of children 
between the ages of two and five years in a day-care center (Table I). This stdy 
represent the first analysis of the nasopharyngeal H. influenzae flora of normal 
children in day care.

In a previous study, Hemophilus influenzae was isolated in 48 throat or 
nasopharyngeal specimens of 100 children with upper respiratory tract infections 
who attended our outpatient clinic16. Among these 48 children, H. influenzae 
type b was recovered in 37 (77%), H. influenzae type c in five (10.4%), 
H. influenzae type e in one (9%), influenzae f in 2 (4%) and non-typable strains 
in three children (6.2%). Sixteen patients (33.3%) with upper respiratory tract 
infections concurrently had other pathogenic agents such as beta hemolytic 
streptococci, S.pneumonia, S.aureus, E.coli, P.aeruginosa and C.albicans16. The 
distribution of Hib incidence in the day-care center varied with age 15 percent 
in two-year-old, 18 percent in three-year-old, 13 percent in four-year-old and 
seven percent in five-year-old children. The peak incidence of Hib was observed 
at three years of age (Table II). Although invasive Hib disease was not observed 
in any of those children, these children were considered to be carriers of Hib 
without clinical manifestations.

Incidence rates were 1.3 times higher in boys than in girls. Although the risk 
of invasive Hib disease was most marked among children less than one year 
of age, in a study by Istre et al.5 the risk was found to increase with age4. It 
has been suggested that day-care centers are the source of repeated experiences 
with infections due to H. influenzae. Prophylaxis with rifampin has proved useful 
in children more than two years of age6 0. Rifampicin administered to the contacts
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eradicates the organism from 96 percent of cases and is also effective in reducing 
the risk of secondary disease7'17’19. It must be considered that infants and children 
in early childhood are at risk for H. influenzae infection, therefore feeding with 
breast milk4,5 and active immunization with Hib vaccine are recommended1"6.

The incidence of non-typable H. influenzae was found to be 39 percent in a 
longitudinal survey of infants followed for four winter months in nurseries in 
Sweden8. Several reports have documented that the rate of the carrier state of 
Hib without clinical manifestations was 10 percent and may increase to 50 percent 
in preschool children8,20"23. Children less than seven years of age have the highest 
nasopharyngeal carriage rate of Hib. Children who are close in age are also 
more likely to have close contact with each other10.

The incidence of Hib has 51.8 percent in healthy children in the day-care center, 
which is not as negligible a rate as it was previously thought to be. This ratio 
shows that the incidence may be similar to that in western countries, as long 
as we have the opportunity to use proper and advanced techniques in our routine 
microbiology laboratories.

In conclusion, this study has revealed a remarkably high incidence of Hib (51.8%) 
with a peak incidence at three years of age in children in a day-care center in 
metropolitan Istanbul. Invasive Hib infections were not seen in the children in 
this day-care center during our one-year investigation period. This suggests that 
these children are in carrier state of Hib without clinical manifestations.

REFERENCES
1. Dagan R. A two-year prospective, nationwide study to determine the epidemiology and impact 

of invasive childhood Haemophilus influenzae type b infection in Israel. Clin Infec Dis 1992; 
15: 720-725.

2. Bijlmer HA. World-wide epidemiology of Haemophilus influenzae meningitis; industrialized versus 
non-industrialized countries. Vaccine 1991; 9: 5-9.

3. Trollfors B, Nylen O, Strangert K. Acute epiglottitis in children and adults in Sweden 1981- 
3. Arch Dis Child 1990, 65: 491-494.

4. Takala AK, Eskola J, Palmgren J, et al. Risk factors of invasive Haemophilus influenzae type 
b disease among chidren in Finland. J Pediatr 1989; 115: 694-701.

5. Istre GR, Conner JS, Broome CV, Hightower A, Hopkins RS. Risk factors for primary invasive 
Haemophilus influenzae disease: increased risk from day care attendance and school-aged 
household members. J Pediatr 1985; 106: 190-195.

6. Redmond SR, Pichichero ME. Haemophilus influenzae type b disease. An epidemiologic study 
with special reference to day-care center. JAMA 1985; 252: 2581-2584.

7. Makintubee S, Istre GR, Ward JI. Transmission of invasive Haemophilus influenzae type b 
disease in day care settings. J Pediatr 1987; 111: 180-186.

8. Trottier S. Stenberg K, Svanborg-Eden C. Turnover of nontypable Haemophilus influenzae in 
the nasopharynges of healthy children. J Clin Microbiol 1989; 27: 2175-2179.

9 Murphy TV. Granoff D. Chrane DF. et al. Pharyngeal colonization with Haemophilus influenzae 
type b in children in a day care center without invasive disease. J Pediatr 1985; 106: 712-716.



Incidence of H. influenzae 293Volume 38
Number 3

10. Michaels RH, Poziviak CS. Stonebraker FE, Norden CW. Factors affecting pharyngeal haemophilus 
influenzae type b colonization rates in children. J Clin Microbiol 1976; 4: 413-417.

11. Tudor-Williams G, Frankland J, Isaacs D, et al. Haemophilus influenzae type b disease in the 
Oxford region. Arch Dis Child 1989; 64: 517-519.

12. Gervaix A, Suter S. Epidemiology of invasive Haemophilus influenzae type b infections in Geneva, 
Switzerland 1976 to 1989. Pediatr Infect Dis J 1991; 10: 370-374.

13. Broome CV. Epidemiology of Haemophilus influenzae type b infections in the United States. 
Pediatr Infect Dis J 1987; 6: 779-782.

14. Kilian M. Haemophilus. In: Lennette EH, Balows A, Hausler WJ Jr, Shadomy HJ (eds). Manual 
of Clinical Microbiology (4th ed). Washington DC: American Society for Microbiology; 
1985: 387-393.

15. Kilian MA. Taxonomic study of the genus Haemophilus with the proposal of a new species. 
J Gen Microbiol 1976; 93: 9-62.

16. Mamai MM, Akçakaya N, Sevme R, et al. Cerrahpaşa Tıp Fakültesi Çocuk Sağlığı ve Hastalıkları 
Polikliniğine başvuran üst solunum yolu infeksiyonu bulunan çocuklarda haemophilus influenzae 
aranması. Infeksiyon Dergisi (Turkish Journal of Infection) 1992; 6: 27-30.

17. Cartwright KA, Begg NT, Hull D. Chemoprophylaxis for Haemophilus influenzae type b. Br 
Med J 1991; 302: 546-457.

18. Dale A, Court S. Haemophilus influenzae infections in siblings: the need for prophylaxis. Arch 
Dis Child 1990 65: 489-490.

19. Fleming DW, Leibenhaut MH, Albanes D, et al. Secondary Haemophilus influenzae type b in 
day-care facilities. Risk factors and prevention. JAMA 1985; 254: 509-514.

20. Cochi ŞL, Reming DW, Hightower AW, et al. Primary invasive Haemophilus influenzae type 
b disease: a population-based assessment of risk factors. J Pediatr 1986; 108: 887-896.

21. Barenkamp SJ, Granoff DM. Munson RS Jr. Outer-membrane protein subtypes of Haemophilus 
influenzae type b and spread of disease in day-care centers. J Infect Dis 1981; 144: 210-217.

22. Granoff DM, Gilsdorf J, Gessert C, et al. Haemophilus influenzae type b disease in a day care 
center: eradication of carrier state by rifampin. Pediatrics 1979; 63: 397-401.

23. Li KI, Dashefsky B, Wald ER. Haemophilus influenzae type b colonization in household contacts 
of infected and colonized children enrolled in day care. Pediatrics 1986; 78: 15-20.


