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Context:  The oropharynx microbiota plays an important role in the origin of infections, especially among alcoholics whose airway
defenses are impaired. Objective: To compare the normal oropharingeal flora in heavy alcohol drinker and non-alcoholics. Patients:
117 persons, 58 heavy alcohol drinkers and 59 non-alcoholics. Setting:  Santa Casa de São Paulo Emergency Service. Design:  A
blind prospective study. Main outcomes measures:  Prevalence of aerobic and anaerobic bacteria, and fungi. Results: The study of
the oropharynx microbiota among heavy alcohol drinkers demonstrated the presence of anaerobic microorganisms in 84.5% of them,
including: Bacteroides sp, Prevotella melaninogenica, Fusobacterium sp, Veilonella sp, Peptostreptococcus sp, Propionibacterium sp,
Bifidobacterium sp and Clostridium sp, versus 30.5% (p<0.005) of non-alcoholics. Candida sp was present in 34.5% of heavy alcohol
drinkers and 5.1% of non-alcoholics (p<0.005). Enterobacteria predominated among heavy alcohol drinkers (25%) compared with
non-alcoholics (5.5%) only in the age group 14 to 34 years (p<0.05). Conclusion:  Based upon these results, it was possible to
conclude that the knowledge of the oropharynx microbiota among heavy drinkers and non-alcoholics has an important predictive
value concerning probable etiologic agents of lower airway infections. Infections caused by anaerobic microorganisms and fungi
should be taken into consideration during the choice of empirical therapy for heavy alcohol drinkers.

UNITERMS: Alcohol abuse. Oropharynx. Aerobic bacteria. Anaerobic bacteria. Fungi.

INTRODUCTION

The colonization of the surface of the human
oropharingeal mucous membrane is no easy task
for microorganisms(1) which must overcome several

barriers, among them the fluid flow over the epithelium,
mucociliary cleaning, removal of epithelial cells, hosts’
inflammatory and immunological responses(2,3) as well as
the need for an adequate capability to adhere to the mucous
cells in order to remain in place.(4)
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Bacterial adherence to the epithelial cells constitutes
an important factor in the colonization of the oropharingeal
mucous membrane because it hinders the elimination of
microorganisms, allowing for their growth and
development.(5)

Candida sp. is a commensal microorganism normally
found in the human flora; it has been demonstrated in recent
years that this microorganism presents a significant
capability to adhere to epithelial cells in the vagina,
oropharynx, fibronectin, platelet clots, fibrin and vascular
endothelium.(6) It is possible that, just as with bacteria,
adherence plays an important role in the colonization
process.

The traditional concept according to which the lungs
are permanently sterile has been profoundly modified since
Lindsey and Pierce’s(7) experimental studies. Examining
lung tissue from normal dogs, these authors demonstrated
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a low bacterial count, identifying bacteria similar to those
found in the resident flora in the animals’ pharynx.

On the other hand, it should be stressed that
penetration of pharingeal content into the lower respiratory
tract during sleep has been well demonstrated. In fact,
bacteria from pharingeal secretions have been found in
the lungs of 45% of normal people, and 70% of patients
with a reduced level of consciousness. These interesting
studies by Huxley et al(8) suggest that inhalation as well as
aerosol production may be responsible for the presence of
oropharingeal bacteria within the lungs.

Several mechanisms contribute to avoiding bacterial
migration towards the lungs; for instance, the larynx - the
natural way to reach the lower lung space - is closed by
the glotic reflex during swallowing, hindering inhalation
of any material into the lungs. The glotic reflex may be
upset in diseases of the central nervous system, during
convulsions and the use of central nervous system
depressors such as the ethanol abusively consumed by
alcoholics, and barbiturates or opiates.(8,9)

Coughing constitutes another effective mechanism
for expelling material from the lower lung spaces and
larynx; for instance, when the cough reflex is disturbed,
such as after excessive alcohol ingestion, in neuromuscular
diseases, old age, consumptive processes or emaciation,
the risk of increased accumulation of secretions drawn
from the oropharynx into the lungs may occur.

From what has been said, it may be concluded that
the oropharynx microbiota plays an important role in the
causation of lungs infections, especially when the defense
mechanisms of the hosts’respiratory tract are disturbed.

This is particularly true in the case of heavy alcohol
drinkers, in whom the following are common: changes in
the normal oropharingeal flora, decrease of glotic and
cough reflexes, diminished function of ciliary cells
(hindering the capacity to eliminate secretions from the
lower respiratory tract), lower food uptake,(10) higher
incidence of smoking (predisposing to an increase in
secretions which constitute a cultivating medium), and
lower inflammatory, humoral and cellular immunity.(11,12,13)

This whole range of factors undoubtedly contributes to a
higher risk of pulmonary infections.(14)

In a study of 58 lung infection cases at the Santa
Casa Emergency Service via percutaneous transtracheal
aspiration, a method developed by Pecora and Brook,(16)

Golin et al(15) identified 85 microorganisms, among which
54.1% were Gram positive aerobic bacteria, 21.2% Gram
negative aerobic bacteria, 2.4% Gram positive anaerobics,
7.0% alcohol-acid fast bacilli and 3.5% fungi. The overall
incidence of lower airways infection due to anaerobic
bacteria was 18.9%, varying from 9% in pneumonia cases
up to 66.6% in lung abcesses.

The high rate of infection due to anaerobic bacteria
found among lung infection cases and the scarcity of
studies concerning the microbial flora in heavy alcohol
drinkers motivated the authors to perform the present
research aimed at evaluating the oropharingeal microbiota
among heavy alcohol drinkers and comparing it with the
microbiota of non-alcoholics.

METHODS

The present study was undertaken at the Santa Casa
de São Paulo School of Medicine Emergency Service
involving 117 persons divided into two groups: one of 59
non-alcoholics randomly chosen from among normal
accompanying persons, and the other of 58 heavy alcohol
drinkers that came for treatment at the Emergency Service.

The ages varied from 14 to 77 years, with an average
of 33.07 +/- 13.92 years among non-alcoholics and 39.66
+/- 10.10 among alcohol drinkers. Dividing by gender,
non-alcoholics were 54 men  and 5 women, and alcohol
drinkers were 56 and 2 respectively.

Each one of the participants was informed through
personal interview about the procedures to be followed
and basic purpose of the study. Consent was elicited before
sample collections.

Persons whose medical history disclosed any hospital
admission during the previous three months, use of
antimicrobial drugs in the preceding four weeks, lung
disease, whatever its etiology was, ear or sinus infection
or inflammatory  process, and lung disease or any other
medical condition indicative of recent infectious process,
were excluded from both groups.

Heavy alcohol drinkers were defined as patients
presenting clinical and biochemical evidence of chronic
disease caused by alcohol consumption plus continuous
ingestion of over 120 g of ethanol daily during the
preceding 12 months, confirmed by medical history.(17)

According to their medical histories, each of the patients
in the alcoholics group was consuming over 500 ml of
strong sugar cane alcohol daily.

All samples were collected by the same technician.
Sampling was done using alginated sterile cotton swabs
vigorously rubbed against the retropharingeal surface and
immediately  placed inside a test tube containing 5 ml of
thioglycolate broth mixed with 0.5% agar and resarzurin
as an oxygen indicator.

The sample was innoculated into appropriate media
for the cultivation of aerobic and anaerobic bacteria and
fungi.
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Statistical analysis was performed through chi-square
tests to compare percentages and Fisher’s test for small
size samples. Five percent (a= 0.05) significance level was
accepted in all statistical analyses.

RESULTS

Among the 58 patients classified as heavy alcohol
drinkers, 49 (84.5%) had positive cultures for anaerobic
bacteria in samples collected from the retropharynx, while
among 59 non-alcoholics, 18 (30.5%) presented anaerobic
bacteria. Chi-square test (p< 0.05) disclosed a significant
difference (Table 1).

There was no statistically significant difference in
the cultivation of aerobic bacteria species (Table 1).

Positive results for fungi were found in 20 (34.5%)
heavy alcohol drinkers and in only 3 (5.0%) in the non-
alcoholic group. Statistical study through the chi-square
test (p< 0.05) indicated a statistically significant difference
between the groups (table 1).

According to the results shown in table 2, Gram
positive aerobic bacteria were more frequent among non-
alcoholics, the difference being statistically significant.
Regarding Gram negative aerobic bacteria, the difference
between the groups was not statistically significant. On
the other hand, Gram positive and negative anaerobic
bacteria predominated among heavy alcohol drinkers, the
difference being statistically significant according to the
chi-square test (p< 0.05) (Table 2).

The study of microorganisms identified among non-
alcoholics and heavy alcohol drinkers (Table 3) following
statistical analysis demonstrated that neither Streptococcus
viridans nor Streptococcus pyogenes presented a
quantitatively significant difference. The same applied to
other Streptococcus species.

Nor was there a statistically significant difference
for Staphylococcus sp., Enterococcus sp., Neisseria sp.,
Enterobacteria  and non-glucose fermenting bacteria.

Anaerobic bacteria presented statistically significant
differences when prevalences of Bacteroides sp.,
Prevotella melaninogenica and Bifidobacterium sp. were
compared between non-alcoholics and heavy alcohol
drinkers, predominating in the latter group. Other

Table 2
Bacteria subdivided into non-alcoholic and alcoholic groups according to their tinctorial characteristics

Microorganism Non-alcoholics Alcoholics Significance
testing

N (%) N (%)

Gram positive aerobic bacteria 100 57.8 87 42.8 χ1
2 = 8.34 S

Gram negative aerobic bacteria 55 31.8 57 28.1 χ1
2 = 0.62 NS

Gram positive anaerobic bacteria 4 2.3 17 8.4 χ1
2 = 6.51  S

Gram negative anaerobic bacteria 14 8.1 42 20.7 χ1
2 =11.69 S

Total cultivations 173 100.0 203 100.0
 p<0.05

Table 1
 Results of culturing from alcoholics and non-alcoholics

Non-alcoholics Alcoholics Significance testing
N (%) N (%)

Staphylococcus sp 33 55.9 28 48.3 χ1
2 = 0.68 NS

Streptococcus sp 55 93.2 53 91.4 χ1
2 = 0.14 NS

Enterobacteria 8 13.5 10 17.3 χ1
2 = 0.30 NS

Neisseria sp 45 76.3 45 77.6 χ1
2 = 0.03 NS

Non-Fermenting 2 3.4 2 3.5 χ1
2 = 0.00 NS

Anaerobics 18 30.5 49 84.5 χ1
2 = 34.81 S

Fungi 3 5.0 20 34.5 χ1
2 = 16.00  S

Negative 2 3.4 2 3.5 ———— ————
Total 59 (RM) 100.0 58(RM) 100.0
RM- Multiple Responses p< 0.05
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anaerobic microorganisms did not present statistically
significant differences between the groups (Table 3).

It is important to stress that Candida sp also
predominated among heavy drinkers as evidenced by a
statistically significant difference in chi-square testing
(Table 3).

Further to the analysis of the role of alcohol, the
possible influence of age upon the results was investigated.
Both groups were divided into sub-groups, 14 to 34 years,
35 to 54 and over 55. The percentage of anaerobic bacteria
and fungi in each age group was calculated.

Significance analysis via the chi-square test (5%
critical value, two degrees of liberty) comparing the
proportion of occurrence of anaerobic bacteria and fungi,
did not reveal any statistically significant difference
between any of the groups under consideration.

However, upon examination of the predominance of
anaerobic bacteria and/or fungi, comparing non-alcoholics
with heavy alcohol drinkers divided between the age
categories established, a stastistically significant difference
for fungi as well as for anaerobic bacteria was identified

in the age group 14 to 34 years, both predominating among
heavy alcohol drinkers. In the age group 35 to 54 years,
there was a statistically significant difference restricted to
anaerobic bacteria. There was no statistically significant
difference between non-alcoholics and heavy alcohol
drinkers in the age group over 55 (Table 4).

Nor was there any statistically significant difference
between the groups concerning staphylococci, streptococci
and neisseria.

Enterobacteria were more frequently identified
among heavy alcohol drinkers only in the age group 14 to
34, the difference being statistically significant (Table 5).

DISCUSSION

Many authors(18-23) accept knowledge of
oropharingeal microbiota as an excellent indicator for
possible agents of bacterial infection of the lower airways,

Table 3
Microorganisms found in the non-alcoholic and alcoholic groups

Microorganism Non-alcoholics Alcoholics Significance
N % N % testing

Staphylococcus aureus 16 27.1 10 17.2 χ1
2 = 1.65 NS

epidermidis 22 37.3 18 31.0 χ
1

2 = 0.51 NS

Streptococcus viridans 44 74.6 37 63.8 χ
1

2 =1.60 NS
pyogenes 02 3.4 02 3.5 χ1

2 = 0.00 NS
spp 13 22.0 17 29.3 χ1

2 = 0.81 NS

Enterococcus sp 03 5.1 02 3.5 χ1
2 = 0.19 NS

Neisseria Neisseria sp 45 76.3 45 77.6 χ
1

2 = 0.03 NS

Enterobacteria Klebsiella sp 04 6.8 02 3.5 χ
1

2 = 0.67 NS
K. pneumoniae 00 0.0 02 3.5 χ1

2 = 2.07 NS
Proteus mirabilis 01 1.7 01 1.7 χ1

2 = 0.00 NS
Citrobacter sp 01 1.7 01 1.7 χ

1
2 = 0.00 NS

Enterobacter sp 01 1.7 04 6.9 χ1
2 = 1.93 NS

Escherichia coli 01 1.7 00 0.0 χ1
2 = 0.99 NS

Non-Fermenting Pseudomonas sp 01 1.7 02 3.5 χ1
2 = 0.36 NS

Acinetobacter sp 01 1.7 00 0.0 χ
1

2 = 0.99 NS

Anaerobics Bacteroides sp 09 15.3 26 44.8 χ1
2 = 12.20 S

Prevotella melanin. 3.4 09 15.5 χ1
2 =  5.05  S

Fusobacterium sp 02 3.4 06 10.3 χ1
2 = 2.22 NS

Veillonella sp 01 1.7 00 0.0 χ1
2 = 0.99 NS

Peptostreptococcus sp 01 1.7 03 5.1 χ1
2 = 1.07 NS

Propionibacterium sp 03 5.1 06 10.3 χ1
2 = 1.13 NS

Bifidobacterium sp 00 0.0 05 8.6 χ1
2 =  5.31 S

Clostridium sp 00 0.0 03 5.1 χ1
2 = 3.13 NS

Fungi Candida sp 03 5.1 20 34.5 χ1
2 = 16.00 S

Total 59 (MR) 100.0 58 (MR) 100.0
MR- Multiple Responses
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therefore allowing physicians to adequately prescribe
antimicrobial therapy avoiding indiscriminate use of
antibiotics, singly or in association, which as well as
being harmful are expensive for the patients and the
community.

Considering the high prevalence of alcoholism,
infectious complications in heavy drinkers assume the
utmost importance. In fact, Nolan,(24) in a prospective
evaluation of 900 hospital admissions observed an
incidence of bacterial pneumonia equal to 16% among
alcoholics and 6.5% in non-alcoholics.

According to Schmidt & De Lint,(25) mortality among
alcoholics with pneumonia was three times higher in men
and seven times in women, when compared with non-
alcoholics.

Several mechanisms justify the higher incidence of
pneumonia among alcoholics and, in addition, they are
prone to inhale oropharingeal material contaminated by
microorganisms while asleep and during episodes of loss
of consciousness.(8,9,26,27)

This possibility is supported by studies proving the
importance of inhalation of oropharingeal secretion by
alcoholics, as well as by those showing that the amount of
inhaled bacteria is also a fundamental factor in the
etiopathogenesis of bacterial pneumonia.(28,29,30,31)

The special significance of the present paper is that,
contrary to what is indicated in the references surveyed,
the simultaneous presence in the oropharynx of aerobic
and anaerobic bacteria and fungi is analyzed. This has

relevance because in the discussion of the proportional
constitution of a system, if all of the constituting elements
are not considered, evidently, the proportions will not be
representative of the system under consideration. It is not
possible, for instance, to confirm enterobacteria as
predominant components of the heavy alcohol drinkers’
normal microorganic flora, if we do not include all of the
component microorganisms of the flora, ie aerobics,
anaerobics and fungi, in the examination. Moreover, this
knowledge will help physicians to decide upon treatment
when there is a possibility of infection of the lower airways
due to the inhalation of pharingeal contents.

When we demonstrated(15) via transtracheal puncture
that 18.9% of patients had lung infections caused by
anaerobic bacteria, attention was drawn to the fact that
references consulted up until that time did not show a single
study on the subject in the country. The question was then
raised as to whether many patients were being inadequately
treated because the simultaneous presence of anaerobics
and/or fungi was not being considered as a possibility.
Another fact not studied up until that time was the
observation that heavy alcohol drinkers were among those
most susceptible to infection by anaerobic microorganisms
in respiratory infectious diseases.

Taking into consideration several studies stressing
knowledge of the normal oropharingeal flora as an important
predictive factor for pulmonary infection
cases,(18-23) the authors proceeded to make a search among
heavy alcohol drinkers, since they could harbour a higher

Table 4
Presence of anerobics and fungi in different age groups among non-alcoholics and alcoholics

Age groups Non-alcoholics Alcoholics Significance testing
Anaerobics Fungi Anaerobics Fungi f/Anaerobics f/Fungi

Total N (%) N (%) Total N (%) N (%)

14-34 36 10 27.8 2 5.5 16 15 93.0 4 25.0 χ1
2 = 5.99 S χ1

2 = 4.10 S

35-54 16 5 31.3 3 18.8 37 29 78.3 16 43.3 χ1
2 =10.79 S χ1

2 = 2.91 NS

55 or more 7 3 42.8 0 — 5 5 100 — — χ1
2 = 2.09 NS(cc) χ1

2 = 0.00 NS

Total 59 18 30.5 20 34.5 58 49 84.5 20 34.5
cc= corrected

Table 5
Presence of enterobacteria in different age groups among non-alcoholics and alcoholics

Age groups Non-alcoholics Alcoholics Significance
enterobacteria enterobacteria testing

Total N (%) Total N (%)

14-34 36 2 5.5 16 4 25.0 χ2 = 4.10 S
35-54 16 4 25.0 37 4 10.8 χ2 = 2.22 NS
55 or more 7 2 28.6 5 2 40.0 χ2 = 0.04(cc)NS
Total 59 6 10.2 58 10 17.3
p<0.05
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number of anaerobic bacteria in the oropharynx, which could
be an important etiopathogenic factor in such infections.

In the present study, 84.5% of alcoholics were
identified as having anaerobic bacteria in the oropharynx,
against 30.5% in non-alcoholics. These finds are relevant
because they are indicative, for the physician, of possible
etiologies for lower airway infections in patients arriving
at an Emergency Service (Table 1).

Gram positive and Gram negative anaerobic bacteria
were found with a higher frequency among alcoholics
(Table 2); this finding is important, especially when the
lack of sensitivity of Bacteroides sp to the antibiotics often
employed in the treatment of pneumonia is considered.

In addition to alcohol abuse, the meaning of the age
factor was also evaluated as a determinant in the incidence
of specific bacteria in the colonization of the oropharynx.
It was possible to conclude, according to statistical
analysis, that there was no significant difference when age
groups were compared, and between alcoholics and non-
alcoholics as well. In conclusion, age factor had no
influence in the prevalence of anaerobics in either of the
two categories under study (Table 4).

However, comparing age ranges in the two groups,
non-alcoholics and heavy alcohol drinkers, a higher
frequency of anaerobics among alcoholics aged 14 to 34
and 35 to 54 (Table 4) was detected. No statistically
significant difference was revealed between the groups in
the age category of over 55.

Another important finding was the higher proportion
of Candida sp in the oropharynx of heavy drinkers compared
with non-alcoholics: 34.5% against 5.0% (Table 3).
Knowledge of this result, in spite of the scarcity of such
pathogens as agents of lung infection in persons free of
acquired immunodeficiency syndrome, becomes relevant
in heavy drinkers. These microorganisms are seldom

considered in the clinical routine of Emergency Services,
in spite of the fact that they produce severe infections. Since
they are not affected by the usual antimicrobial drugs, their
action inside the lungs will continue, leading to a gradual
deterioration of the patient’s state of health, perpetuating
the infection, aggravating the clinical condition and finally
leading to death. Davies(32) refers to inhalation of
oropharingeal secretions as an important factor in the
pathogenesis of pneumonia caused by Candida sp.

Analysis of the behaviour of fungi among heavy
drinkers and non-alcoholics shows a difference restricted
to the age group 14 to 34 years, with predominance among
alcoholics. Alcoholics in the age group 14 to 34 years present
higher colonization by Candida sp and are therefore more
susceptible to infection by this microorganism.

Microorganisms that make up the oropharingeal flora
of alcoholics become important pathogenic agents of infection
of the lower airways when mechanical, immunological and
inflammatory defenses in these patients are severely
affected.(33) When alcoholics inhale large amounts of
oropharingeal secretions containing significant amounts of
bacteria able to produce infectious diseases, we need to
acknowledge and emphasize that the activity of anaerobic
germs and fungi should be considered, being especially alert
to the possibility of multi-microbial infections, and therefore
we should direct specific treatment accordingly.

In conclusion, it may be affirmed that oropharynx
microbiota in heavy drinkers show a predominance of
anaerobic bacteria and Candida sp. when compared with
non-alcoholics

This fact indicates that physicians must keep in mind
the possible presence of such agents producing lower
airway infections before deciding on which drugs to
employ, so as to prescribe appropriate treatment, especially
when patients are not progressing satisfactorily.

RESUMO

Contexto:  O microbiota da orofaringe assume importante papel na gênese das infecções, principalmente dos alcoólatras,
cujas defesas do trato respiratório estão comprometidas. Objetivo: Comparar a flora normal da orofaringe em alcoólatras
pesados e não-alcoólatras. Tipo de estudo:  Estudo cego e prospectivo. Participantes:  117 indivíduos - 58 alcoólatras pesados
e 59 não-alcoólatras. Local:  Serviço de Emergência da Santa Casa de São Paulo. Variável estudada:  Prevalência de bactérias
aeróbias, anaeróbias e fungos. Resultados:  O estudo do microbiota da orofaringe de alcoólatras pesados comparado com o
dos não alcoólatras, evidenciou 84,5% de microrganismos anaeróbios - Bacteroides sp, Prevotella melaninogenica,
Fusobacterium sp, Veilonella sp, Peptostreptococus sp, Propionibacterium sp, Bifidobacterium sp e Clostridium sp contra
30,5% (p< 0,05). A Candida sp esteve presente em 34,5% dos alcoólatras pesados e em 5,1% dos não alcoólatras (p<0,05).
As enterobactérias predominaram nos alcoólatras pesados (25%) em relação aos não alcoólatras (5,5%), apenas na faixa
etária entre os 14 e 34 anos (p<0,05). Conclusão:  Estes resultados permitiram concluir que o conhecimento do microbiota da
orofaringe  de alcoólatras pesados e não alcoólatras, tem importante valor preditivo, quanto aos prováveis agentes etiológicos
das infecções das vias aéreas inferiores. As infecções por microrganismos anaeróbios e fungos devem ser consideradas
durante a escolha da terapêutica empírica nos alcoólatras pesados.

Golin V, Mimica IM, Mimica LMJ. Oropharynx  microbiota among alcoholics
and non-alcoholics.

Rev Paul Med 1998;116(3):1727-33



1733

REFERENCES

1. Bloomfield AL. The mechanism of elimination of bacteria
from the respiratory tract. Am J Med Sci 1922;164:854-67.

2. Green GM, Jakab GJ, Low RB, Davis GS. Defense
mechanisms of the respiratory membrane. Am Rev Respir
Dis 1977;115:479-514.

3. Coonrod JD. The role of extracellular bactericidal factors
in pulmonary host defense. Semin Respir Infect
1986;1:118-29.

4. Gibbons RJ,  Van Houte J. Selective bacterial adherence to
oral epithelial surfaces and its role as an ecological
determinant. Infect Immunol 1971;3:567-73.

5. Beachey EH, Giampapa CS, Abraham SN. Bacterial
adherence: receptor-mediated adhesion of pathogenic
bacteria to mucosal surfaces. Am Rev Resp Dis 1988;138(6
pt 2):S45-8.

6. Douglas LJ. Adhesion to surfaces. In: Rose AH, Harrison
JS, editors. The yeasts. 2nd edition. London: Academic
Press; 1987:239-80.

7. Lindsey JO,  Pierce AK. An examination of the
microbiologic flora of normal lung of the dog. Am Rev
Respir Dis 1978;117:501-5.

8. Huxley EJ, Viroslav J, Gray WR, Pierce AK. Pharyngeal
aspiration in normal adults and patients with depressed
consciousness. Am J Med 1978;64:564-8.

9. Newhouse M, Sanchis J, Bienestock J. Lung defense
mechanisms (First of two parts). N Engl J Med
1976;295:1045-52.

10. Law DK, Dudrick SJ, Abdow NI. Immunocompetence of
patients with protein-calorie malnutrition: the effects of
nutritional repletion. Ann Intern Med 1973;79:545-59.

11. Liu YK. Effects of alcohol on granulocytes and lymphocytes.
Semin Hematol 1980;17:130-6.

12. MacGregor RR. Alcohol and immune defense. JAMA
1986;256:1474-9.

13. Lehrer RI, Ganz T, Selsted M, Babior BM, Curnutte JT.
Neutrophils and host defense. Ann Intern Med
1988;109:127-42.

14. Fernandes-Solá J, Junqué A, Estruch R, Monforte R, Torres
A, Urbano-Marquez A. High alcohol intake as a risk and
prognostic factor for community-acquired pneumonia. Arch
Intern Med 1995;155:1649-54.

15. Golin V, Silva Junior E, Sessa E, Mimica I. Aspiração
transtraqueal no diagnóstico das infecções pulmonares na
emergência. Rev Assoc Med Bras 1979;25:159-62.

16. Pécora DV,  Brook R. A method of securing uncontaminated
tracheal secretions for bacterial examination. J Thorac
Cardiovasc Surg 1959;37:653-4.

17. Conn HO. Cirrhosis. In: Schiff L, editor. Diseases of the
liver. 4th ed. Philadelphia: JB Lippincott; 1975:833-939.

18. Johanson WG, Pierce AK, Sanford JP. Changing pharyngeal
bacterial flora in hospitalized patients. N Engl J Med
1969;281:1137-40.

19. Tillotson JR,  Finaland M. Bacterial colonization and clinical
superinfection of the respiratory tract complicating antibiotic
treatment of pneumonia. J Infect Dis 1969;119:597-624.

20. Potgieter PD, Linton DM, Oliver S, Forder AA. Nosocomial
infections in a respiratory intensive care unit. Crit Care Med
1987;15:495-8.

21. Aerdts SJA, Clasener HLA, Van Dalen R, Van Lier HJJ,
Vollaard EJ, Festen J.  Prevention of bacterial colonization
of the tract and stomach of mechanically ventilated patients
by a novel regimen of selective decontamination in
combination with initial systemic cefotaxime. J
Antimicrobial Chem 1990;26:59-76.

22. Ramsey BW, Wentz KR, Smith AL, Richardson M,
Williams-Warren J, Hedges DL, Gibson R, Redding GJ, Lent
K, Harris K. Predictive value of oropharyngeal cultures for
identification of lower airway bacteria in cystic fibrosis
patients. Am Rev Respir Dis 1991;144:331-7.

23. Dilworth JP, White RJ, Brown WM. Microbial flora of the
trachea during intubation of patients undergoing upper
abdominal surgery. Thorax 1992;47:818-20.

24. Nolan JP. Alcohol as a factor in illness among university
service patients. Am J Med Sci 1965;249:135-42.

25. Schmidt W,  De Lint J. Causes of death in alcoholics. Q J
Stud Alcohol 1972;33:171-85.

26. Finegold SM. Aspiration pneumonia. Rev Infect Dis
1991;13(Suppl.9):S737.

27. Lewis JF,  Jobe AH. Surfactants and the adult respiratory
distress syndrome. Am Rev Respir Dis 1993;147:218-33.

28. Hahn HH, Beaty H. Transtracheal aspiration in the
evaluation of patients with pneumonia. Ann Intern Med
1970;72:183-7.

29. Ries K, Levison ME, Kaye D. Transtracheal aspiration in
pulmonary infection. Arch Intern Med 1974;133:453-8.

30. Pollock HM, Hawkins EL, Bonner JR, Sparkman T, Bass
JB. Diagnosis of bacterial pulmonary infections with
quantitative protected catheter cultures obained during
bronchoscopy. J Clin Microbiol 1983;17:255-9.

31. Bartlett JG, O’Keefe P, Tally FP, Louie TJ, Gorbach SL.
Bacteriology of hospital-acquired pneumonia. Arch Intern
Med 1986;146: 868-71.

32. Davies SF. Fungal pneumonia. Med Clin North Am
1994;78:1049-65.

33. Smith FE,  Palmer DL. Alcoholism, infection, and altered
host defenses: a review of clinical and experimental
observations. J Chronic Dis 1976;29:35-49.

Golin V, Mimica IM, Mimica LMJ. Oropharynx  microbiota among alcoholics
and non-alcoholics.

Rev Paul Med 1998;116(3):1727-33


