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Prospective Epidemiological Study of Invasive Haemophilus 
influenzae Disease in Adults 

F. D e u l o f e u  1, J .M. N a v a  4. ,  E Be l l a  7, C. M a r t f  2, M.A .  M o r e r a  8, B. F o n t  10, D .  F o n t a n a l s  11, 
J. L i t e  5, J. G a r a u  6, A.  C a l d e r d n  13, M.T. Col l  3, S. Ur i z  9, V. P i n e d a  12 

The incidence and characteristics of  invasive Haemophilus influenzae disease were 
studied in 43 adult patients admitted to the acute care hospitals in El Vall6s County 
(Barcelona, Spain) between January 1987 and June 1992. The annual incidence of  
Haemophilus influenzae disease was 1.2 per 100,000 inhabitants. Pneumonia occurred 
in 24 patients, meningitis in five, intraabdominal infections in three, obstetric infec- 
tions in two, epiglottitis in two and ceilulitis in one. In six patients the source of infec- 
tion was unknown. Ten (23 %) of the infections were hospital acquired. Underlying 
conditions were diagnosed in 30 (70 %) patients. Nontypeable Haemophilus influen- 
zae strains predominated in all adult age groups. Sixty-one percent of  type b and 34 % 
of  nontypeable strains were ampicillin resistant (p = 0.08). Multiple antibiotic resist- 
ance was also high among type b (53 %) and nontypeable (18 %) strains. The mortality 
rate was significantly higher in patients with pneumonia, bactaeremia from an un- 
identified focus or shock at presentation. 

Haemophilus influenzae has been considered an 
infrequent  cause of invasive disease in adults. 
Most early series of Haemophilus influenzae in- 
fections in the adult  included patients with pneu- 
monia (1-7),  al though diagnosis based on isola- 
tion of  the organism from blood or  pleural fluid 
was rarely established (8-14). Over  the  last de- 
cade invasive Haemophilus influenzae disease in 
adults, primarily due to nontypeable  organisms, 
has been  recognized as an increasingly common 
and substantial problem (1-3, 12-14). However,  
there are only a few epidemiological surveys pro- 
viding incidence data on invasive disease in adults 
(13, 15-19), and no detailed information f rom a 
populat ion-based study has been  reported in 
southern Europe .  Fur thermore ,  the emergence of 
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resistance to ampicillin and to o ther  antimicrobial 
agents among clinical isolates of Haemophilus in- 
fluenzae has complicated the therapy of these in- 
fections (20, 21). 

The  purpose of this study was to obtain data on  
the incidence of  invasive Haemophitus influenzae 
disease in adults and to define predisposing fac- 
tors, clinical manifestations, bacteriological char- 
acteristics and rates of antimicrobial resistance in 
order  to identify groups at risk and to improve 
recommendat ions for empiric antibiotic therapy. 

Materials and Methods 

All patients with invasive Haernophilus influenzae disease 
admitted to hospitals in El VaIMs County [805,508 inhabi- 
tants (607,329 inhabitants > 14 years of age, 189,179 _< 14 
years, 50,868 < 5 years); "Consorci de lnformaci6 i Docu- 
mentaci6 de Catalunya," 1986] between January 1987 and 
June 1992 were studied prospectively. All five acute care 
hospitals in the county participated in the study. This study 
formed part of an extensive programme of systematic de- 
tection of invasive disease caused by primary respiratory 
pathogens in the community (Streptococcus pneumoniae, 
Neisseria meningitidis and Haemophilus influenzae). 
The diagnosis of invasive Haemophilus influenzae disease 
was based on isolation of Haemophilus influenzae from 
blood or cerebrospinal fluid (CSF). Bacteraemie Haemo- 
philus influenzae pneumonia was diagnosed if a patient 
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with blood cultures positive for Haemophilus influenzae 
had clinical evidence of lower respiratory tract infection and 
a pulmonary infiltrate on chest roentgenogram. Meningitis 
was diagnosed by isolation ofHaemophilus influenzae from 
CSF in combination with clinical symptoms and CSF findings 
in agreement with a diagnosis of bacterial meningitis. Other  
loci were identified by clinical manifestations, complement- 
ary tests and/or isolation of Haemophilus influenzae from 
normally sterile sites; septicemia from an unknown focus 
was diagnosed when no focal infection had been docu- 
mented. Previous hospitalization was defined as admission 
to any hospital during the previous six months. Previous use 
of antibiotics was considered in those patients who had re- 
ceived antimicrobial agents in the three months preceding 
hospitalization. Nosocomial infection was defined when 
signs and symptoms of the disease developed after 48 I1 of 
hospitalization for an unrelated illness. Underlying diseases 
included liver cirrhosis, diabetes mellitus, alcoholism (daily 
alcohol ingestion > 50 g), malignancy, current immunosup- 
pressive therapy, chronic obstructive pulmonary disease, 
HIV infection, splenectomy, advanced renal failure requiring 
dialysis and neurological disorders or pharyngolaryngeal 
conditions which might favour aspiration, 

come, UK). Non-agglutinable strains or autoagglutinating 
strains were defined as nontypeable. Beta-lactamase pro- 
duction was detected by the nitrocefin test. 

Antibiotic susceptibility testing was performed by the disk 
diffusion technique in Mueller-Hinton agar supplemented 
with 1 %  haemin and 1 %  IsoVitalex. Inocula were adjusted 
to a turbidity of a 0.5 McFarland standard. Minimum inhibi- • 
tory concentrations (MICs) were determined by the micro- 
dilution broth method (Sceptor, BBL Microbiology Systems, 
USA), Susceptibility criteria outlined by the National Com- 
mittee for Clinical Laboratory Standards (22) were used for 
ampicillin, cefotaxime, chloramphenicoi, tetracycline, rifam- 
pin and co-trimoxazole. Strains with intermediate suscept- 
ibility were considered resistant. Multiply resistant strains 
refer to Haemophilus influenzae resistant to three or more 
of the antibiotics tested. 

Study data were analyzed by using the chi-square test with 
Yates' correction for categorical variables and the Student's 
t test for comparison of the means. 

R e s u R s  

Isolates were confirmed as Haemophilus influenzae by mor- 
phology of colonies on chocolate agar plates, Gram stain 
and by the requirement for haemin and nicotinic adenine 
dinucleotide for growth. Isolates were biotyped based on 
their ability to ferment ornithine, indole and urease. Sero- 
typing was performed by agglutination with antisera to 
Haemophilus influenzae types a through f (Burroughs Well- 

D u r i n g  t h e  s t u d y  p e r i o d  77  c a s e s  o f  i n v a s i v e  

Haemophilus influenzae d i s e a s e  w e r e  d o c u -  
m e n t e d  i n  34  c h i l d r e n  a n d  43  a d u l t s .  T h e  a n n u a l  

i n c i d e n c e  o f  Haemophitus influenzae i n v a s i v e  d i s -  
e a s e  w a s  11.8 p e r  1 0 0 , 0 0 0  f o r  c h i l d r e n  < 5 y e a r s  o f  

a g e  a n d  1.2 p e r  100 ,000  f o r  a d u l t s .  T h e  i n c i d e n c e  

Table 1.. Clinical and bacteriological characteristics of 43 patients with invasive Haemophilus influenzae dis- 
ease, according to age. 

Age in years 

Characteristic 15-44 45-64 > 64 Total no. 
(n = 9) (n = 16) (n = 18) (n = 43) 

Men 3 10 15 a 28 
Type of infection 

Pneumonia 4 7 13 b 24 
Meningitis 3 2 5 
Intraabdominal 2 1 3 
Obstetric 2 2 
Epiglottitis 2 2 
Cellulitis 1 1 
Unknown 1 2 3 6 

Underlying 
disease 4 11 15 30 

Serotype 
Type b 2 6 5 I3 
Nontypeable 7 10 12 29 
Type f 1 1 

Biotype 
I 1 8 11 20 
II 3 6 5 14 
III 2 1 1 4 
IV 1 1 
V 2 l 3 
VII 1 1 

a p = 0.035. 
bp = 0.066. 
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in patients aged 15-44 years was 0.38 per 100,000 
per year, in those 45-64 years 1.4 per 100,000 per 
year, and in those _> 65 years of age 4.6 per 100,000 
per year. The adult cases were selected for further 
study. 

The ages of adults with invasive Haemophilus in- 
fluenzae disease ranged from 24 to 88 years, with a 
mean (+ SD) age of 57.9 + 17.5 years. Ten (23 %) 
infections were hospital acquired. Clinical and 
bacteriological characteristics of patients accord- 
mg to age are shown in Table 1. Invasive Haemo- 
philus influenzae disease occurred more fre- 
quently in men (65 %), particularly in the elderly. 
Of the five patients with meningitis, four had a 
CSF leak, and a neurosurgical procedure pre- 
ceded the episode of meningitis in one. There 
were three episodes of intraabdominal infection; 
two were due to cholangitis and one to a pancre- 
atic abscess. Of the two cases of obstetric infec- 
tion, one was associated with a septic abortion 
and the other postpartum endometritis. Four of 
the six patients with an unidentified focus had 
undergone previous manipulation of the tracheo- 
bronchial tree (intubation or bronchoscopy). 

Underlying conditions that may have contributed 
to the development of Haemophilus influenzae 
bacteraemia were diagnosed in 30 (70 %) pa- 
tients. Malignancy was documented in 12 patients 
(carcinoma of the lung, 5; carcinoma of the larynx, 
2; multiple myeloma, 2; pleural mesothelioma, 1; 
chronic lymphocytic leukaemia, 1; intracranial 
schwannoma, 1). Alcoholism was present in ten 
cases, chronic airflow obstruction in nine, dia- 
betes mellitus in eight, immunosuppression in 
eight, HIV infection in three, and other conditions 
in five. In 19 (44 %) patients two or more factors 

coexisted. Pneumonia due to Haemophilus in- 
fluenzae occurred more frequently in patients 
with underlying illness (22 of 30) than in patients 
without documented underlying disease (2 of 13) 
(p = 0.0004). 

Polymicrobial bacteraemia was documented in 
four patients. One patient with pneumonia also 
had Streptococcus pneumoniae recovered from 
blood; the remaining three patients had either in- 
traabd ominal infection or an unidentified focus of 
infection; pathogens were Pseudomonas aerugi- 
nosa, Streptococcus milleri, Escherichia coli and 
Enterococcus faecalis. 

Nontypeable Haemophilus infiuenzae strains 
(67 %) predominated in all adult age groups. A 
total of 46.5 % of the isolates were biotype I and 
32.6 % biotype II. Biotype I predominated among 
Haemophilus infiuenzae serotype b (61.5 %), 
whereas biotypes I and II comprised 82 % of all 
nontypeable strains (41% each). 

Differences in clinical manifestations according 
to serotype were not observed, except for hospi- 
tal-acquired infections, which were all caused by 
nontypeable strains (p = 0.047) (Table 2). Six pa- 
tients with hospital-acquired Haemophilus in- 
fluenzae infection had pneumonia, three had bac- 
teraemia from an unidentified focus and one had 
bacteraemia following endoscopic retrograde 
cholangiography. Previous manipulation of the 
tracheobronchial tree was documented in six of 
these patients. Clusters of eases caused by 
HaemophUus influenzae strains of the same bio- 
type or with similar antibiotic susceptibility pat- 
terns were not found. 

Eleven (25.6 %) patients died. Deaths occurred 
in patients with pneumonia (7 of 24) and in those 

' l ' ~ l e  2: Clinical manifestations in 42* patients with invasive Haemophilus influenzae disease, according to 
serotype. 

Type b (n = 13) Nontypeable (n = 29) 

Type of infection 
Pneumonia 8 15 
Meningitis I 4 
Intraabdominal 3 
Obstetric 2 
Epiglottitis 2 
Cellulitis 1 
Unknown 1 5 

Underlyingdisease 9 2t 
Hospital-acquired infection 10"* 
Shock 3 6 
Fatal outcome 3 8 

*One patient infected by a type f strain with community-acquired pneumonia was excluded. 
**p = 0.0473. 
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with bacteraemia from an unidentified focus (4 of 
6). Shock at presentation was the only parameter 
significantly associated with mortality, (8 of 9) 
(p = 0.0001). Fatal outcome was more frequent in 
males (10 of 28 vs. 1 of 15, p < 0.05) and in patients 
with underlying disease (10 of 30 vs. 1 of 13, 
p < 0.05). Sixty-one percent of type b strains and 
34 % of nontypeable strains were ampicillin resist- 
ant. Percentages of antibiotic resistance to other 
antimicrobial agents in type b strains and nontype- 
able strains were, respectively, 61% and 14 % for 
chloramphenicol, 54 % and 14 % for tetracycline, 
and 77 % and 71% for co-trimoxazole. Multiple 
antibiotic resistance was present in 54 % of type b 
strains and in 18 % ofnontypeable strains. A rela- 
tionship between biotype and antimicrobial sus- 
ceptibility was not found. With the exception of a 
single strain, all ampicillin-resistant isolates pro- 
duced [Mactamase. All isolates were sensitive to 
cefotaxime. Resistance to ampicillin was not sig- 
nificantly associated with age, sex, acquisition of 
the infection in hospital, septic focus, biotype, his- 
tory of previous hospitalization, previous anti- 
biotic therapy, shock or fatal outcome. 

Discussion 

Few studies of invasive Haemophilus infiuenzae 
disease in adults have been performed. In the 
USA and Scandinavia, a total annual incidence of 
between 0.4 and 1.7 cases per 100,000 inhabitants 
(12,15,17, 23) has been reported. For cases due to 
serotype b, rates reported range from 0.2 to 0.3 
cases per 100,000 inhabitants (18, 19). Our results 
are similar to those reported elsewhere. The 
higher incidence found among patients over the 
age of 64 has also been observed in other coun- 
tries (15, 23, 24). However, we found a relatively 
low incidence of invasive Haemophitus influenzae 
disease in children under 5 years of age in com- 
parison with other geographic areas in which the 
incidence among adults was similar to that ob- 
served in our study (15, 17, 24). The reason for 
these differences is unknown. It should be noted, 
however, that it is unlikely that all physicians par- 
ticipating in the study used the exact same criteria 
for ordering blood cultures, and it is possible that 
the incidences reported from the different hospitals 
may be either underestimated or overestimated. 

Invasive Haemophilus influenzae in adults has 
been associated with serotype b (8-10). Wallace 
et al. (25) pointed out that serotyping by means of 
agglutination caused many nontypeable strains to 

be misclassified as serotype b. In some sub- 
sequent reports (12, 14, 23) the frequency of non- 
typeable strains has varied from 32 to 55 %, while 
we found an even higher frequency of these 
strains (67 %). It has been suggested that biotype 
I has a greater invasive capacity independent of 
the serotype (26). Our results, like those of Wal- 
lace et al. (25), do not support this assumption, 
since fewer than 50 % of the strains causing inva- 
sive disease belonged to biotype I. 

The focus of infection and the clinical symptoms 
were similar to those described in the literature 
(15, 16, 23, 27-31), with pneumonia being most 
frequent. Haemophilus influenzae causes be- 
tween 1 and 4 % of all cases of meningitis in adults 
(32, 33). Nontypeable strains predominate and, in 
most cases, a history of CSF leak or otitis media 
(27) is present. In our series four of the five pa- 
tients with meningitis had a CSF leak. Bacter- 
aemic Haemophilus influenzae epiglottitis in 
adults is not a common occurrence and is mainly 
associated with serotype b (18, 23). This is in ac- 
cordance with our experience. In other areas, 
however, such as Rhode Island (USA), a rela- 
tively high per incidence rate of this disease (0.9 
per 100,000 per year) has been observed (16). 

Underlying disease is found in 71 to 90 % of 
adults with invasive Haemophilus infiuenzae dis- 
ease (12, 15,18, 23,25, 30). It has been pointed out 
that HIV infection is associated with a higher in- 
cidence of bacteraemic Haemophilus influenzae 
pneumonia (23, 34, 35). All three patients in our 
series with HIV infection developed pneumonia, 
and one of them died. 

A large proportion of cases of hospital-acquired 
invasive Haemophilus influenzae disease has 
been reported (36, 37), and both serotype b and 
nontypeable strains have been involved in noso- 
comial cross-infections (38, 39). The heteroge- 
neity of strains in our cases of hospital-acquired 
infection allowed us to rule out cross-infection in 
this subgroup of patients. Previous oropharyngeal 
colonization is the most likely source of infection, 
given the large number of patients that underwent 
manipulation of the airways. The mortality rate of 
26 % is similar to that reported in the literature 
(8--38 %) (12,14,15,18, 23). In our study, shock at 
presentation was the only factor significantly as- 
sociated with a higher mortality rate. 

Most studies on invasive Haemophilus influenzae 
disease in adults report a low rate of ampicillin- 
resistant strains (14, 18, 25). Recently, Farley et al. 
(23) reported an overall rate of ampicillin resist- 
ance of 36 % with a much lower percentage for 
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n o n t y p e a b l e  s trains.  A n  i m p o r t a n t  f ind ing  in  our  
s tudy  is the  h igh ra te  of  res is tance  to ant ibiot ics ,  
b o t h  in  se ro type  b s t ra ins  and  in  n o n t y p e a b l e  
strains.  In  our  geographica l  area this high pre-  
va l ence  of res i s tance  con t ra ind ica te s  the  use of 
ampic i l l in ,  c h l o r a m p h e n i c o l  or co- t r imoxazo le  as 
empi r i c  t h e r a p y  in the  in i t ia l  m a n a g e m e n t  of inva-  
s i r e  Haemophilus influenzae disease.  O t h e r  al ter-  
na t ives  such as [~-lactamase res i s tan t  be ta  lac tam 
agents ,  a c o m b i n a t i o n  with a [3-1actamase inhibi -  
tor, or  f l uo r ina t ed  q u i n o l o n e s  should  be  con- 
s idered.  
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