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ABSTRACT

LTC patients are liable to various
infections due to altered immune and
anatomical barriers. We aimed to
ideritify the correlation of bacteriologi-
cal and clinical findings of the URT
represented by nasal and oropha-
ryngeal swabs, in addition to clinical
examination, and their impact on LRT
infection. We found that LTC patients
are prone to abnormal pathogens in a
unique pattern, and that LRT infection
is associated with very high incidence
of swabs positive for uncommon
pathogens from the URT.

INTRODUCTION
Over several years, several resea-
rchers have been interested in the
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mode and rate of infection of the
lower respiratory tract in long term
care (LTC) facilities, specially those
on mechanical ventilation and/or with
tracheotomy, but there have been a
few, if any, that have been interested
in the upper respiratory tract, namely
the nose and the pharynx.

The normal flora of the nose and
pharynx is well known, and when
infection settles in, it is usually due to
colonization by pathological organi-
sms. In case of LTC patients,
although these facts are mostly true,
other factors contribute to the abnor-
mal colonization and/or subsequent
infection of the nose and pharynx. Of
these factors, is "immune exhaustion"
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or the potentially disabling effects of
depleted, dysfunctional, or inhibited
immune resources that may impair
defense against pathogens1. In
addition, chronic co-morbidities with
high prevalence in LTC patients may
render them susceptible to infection
by impairing innate or adaptive
responses2. For example, LTC pa-
tients frequently are elderly, and
several phenomena associated with
a variety of components of an aging
immune system may impair pathogen
defense3-6 so-called "immune senes-
cence", a term encompassing a varie-
ty of observations in animals and hu-
mans, such as impaired vaccine
responsiveness’. Diabetes, chronic
renal insufficiency, and pre-existing
cardiopulmonary disease such as
chronic obstructive pulmonary dis-
ease (COPD) are frequent co-
morbidities. In COPD, airway altera-
tions may compromise local defens-
es, and such patients may have im-
paired humoral and cellular immune
responses8. Abnormal leukocyte
function described in insulin-requiring
and noninsulin-requiring diabetes
mellitus may in part explain the higher
incidence of infection and increased
morbidity seen in this disease®10_ it
is widely accepted that patients with
renal failure have an increased risk of
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infection. Laboratory studies have es-
tablished defects in cellular immunity,
neutrophil function, and complement
activation11: 12, and aluminum toxici-
ty may contribute to immunologic im-
pairment in chronic renal failure 13,

Additionally, over a prolonged LTC
facility stay, numerous debilities may
accumulate and further contributes
to infection susceptibility. Particularly
important among these are nutritional
deficiency14:15 micronutrient defi-
ciency16:17 protein depletion in
general18 and intensive use of corti-
costeroids19. Nearly universal at the
inception of LTC are metabolic
derangements include bone hyperre-
sorption and male hypo-testostero-
nism, frequently with vitamin D defi-
ciency20,21, vitamin D may affect
cellular immune functions including
maturation and monokine production
by macrophage-like cells22-23,

Adding to these, the experience of
pain and its treatment with opioid
analgesia2426 anxiety27,28 and de-
pression29:30 that accompany critical
illness may induce an array of im-
mune alterations.

In the upper airway additional fac-
tors may contribute, the presence of
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tracheostomy with breaching of natu-
ral barriers, or nasogastric tubes for
feeding with subsequent pressure
necrosis, stasis, or simply acting as
foreign body all invite abnormal or-
ganism colonization and subsequent
infection.

Nasal commensals in the normal
population include Streptococcus viri-
dans, Streptococcus pneumoniae,
Staphylococcus species, Micrococci,
Diphtheroids, and Hemophilus spe-
cies, while possible pathogens in-
clude Staphylococcus aureus, Strep-
tococcus pneumoniae, Streptococcus
pyogenes Corynebacterium diphtheri-
ae, H. influenza, and Klebsiella spe-
cies31,

Organisms that are considered to
be normal commensals of the oropha-
rynx in the normal population are
Streptococcus viridans, non-hemolytic
Streptococci, Streptococcus pneu-
moniae, Staph epidermis, Diphter-
oids, Branhamella catarrhalis, Bacter-
oids, and H. influenza, while possible
pathogens include Streptococcus
pyogenes, Corynebacterium diphther-
iae, and Vincent's organisms31.

As any part of the body, the nose
and pharynx are susceptible to infec-

tions. Neglecting these two areas as a
source of sepsis or contamination to
the lower respiratory tract (LRT) has
long been true.

AIM OF THE STUDY

In our study, we aimed at identi-
fying the incidence of contamination
of the nose and oropharynx of LTC
patients with pathogenic organisms,
the clinical correlation of signs and
symptoms to the laboratory findings,
and finding any relation to LRT infec-
tions.

MATERIAL AND METHODS

A prospective study was designed.
The study was to include all the
long-term care patients admitted in
two secondary referral medical cen-
ters during the study period, which
was designed to be one year, from
September 2002 to August 2003. No
informed consent was mandatory,
because the observational study did
not modify current diagnostic or
therapeutic strategies.

Exclusion criteria were any patient
with prior immune deficiency diseases
(except for diabetes), failing to survive
for at least 6 months in the facility, or
any neoplasm in the area of upper or
lower airway.
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As routine, admitted patients in
addition to routine clinical screening
examination, were subjected to
oropharyngeal and nasal swabs that
underwent aerobic and anaerobic
cultures. Swabs were retaken on
monthly basis, except if any apparent
additional event surfaced requiring an
additional culture. Routinely, clinical
examination of the patients on weekly
basis was carried out, and if the
patient was conscious, nasal, oropha-
ryngeal, or chest symptoms were
inquired for on daily basis. All findings
were documented in a special form
designed for the study. Another
indication to additional swabs and
examinations was the development of
LRT infection.

If at any point, the culture results
were found abnormal, additional
examinations were carried out, and
vice versa. Also in case of proof of
URT infection, the LRT was examined
and vice versa.

In cases of LRT infection, either
sputum, or tracheal aspirates were
obtained for culture.

At the end of the period of one
year all, the collected data was re-
vised, tabulated, and statistically ana-
lyzed.
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RESULTS

The study was carried out during
the period of one year, it included 63
patients that were followed up for at
least 6 months in two secondary re-
ferral hospitals’ LTC facilities during
which they were subjected to the re-
search protocol. Of the 63 patients,
54 were over the age of 60, 7 were
children (below age of 16), and 2
were adults between 16 and 60 years.
There were 36 males and 27 females.
Of the 63 patients, 23 were tracheos-
tomized permanently, and only 12
were Conscious.

The results of swabs and clinical
examinations of the patients were tab-
ulated as shown in tables 1 and 2.

A total of 883 nasal swabs and
929 pharyngeal swabs were taken
from the patients during the study per-
iod. Of the nasal swabs, 192 proved
positive for abnormal flora, while of
the pharyngeal swabs, 331 proved
positive for abnormal ilora.

The 4 most commonly encoun-
tered pathogens were Streptococcus
pyogenes, Pseudomonas aerogeno-
sa, Klebsiella, and Methicillin re-
sistant staphylococcus aureus
(MRSA).
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" Table 1, Demographic data of patients, and their
medical condition

CV3=cereb .

sroke, D=diab

mellirus, RF =renal faibure,

He=hypersemsion, MTA=moior cor accident, ALZ=Alheimers disease,
CP=cerebral

MR =menicl _cﬁn

T

palry, BL=brain laceration,
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DISCUSSION
The welfare of patients in LTC
facilities involves many aspects, and
is a complex, interactive, multi-
departmental teamwork. The ultimate
aim is to provide the patients with the
longest possible lifespan, with the
least possible co-morbidities or com-
plications. This is not easy to achieve
as the patient usually is debilitated
by multi-system malfunction if not fail-
ure, with the subsequent immune al-

teration in various aspects.

The LTC patient who is compro-
mised by barrier breaches is likely to
encounter and become colonized with
nosocomial pathogens, many with en-
hanced antibiotic resistance and viru-
lence. Risk factors for nosocomial ac-
quisition and carriage identified in the
any critical care or LTC environment
are nearly universal: these include
prolonged ventilation32, central ve-
nous catheterization33, prior antibictic
administration34:36 cogpnitive impair-
ment37, parenteral nutrition38 or ali-
mentation through gastric feeding

tubes39 and urinary catheterization40.

As a result, the most important source
of infection in the LTC environment is
the patient himself41 in that such or-
ganisms may coat body surfaces and
sites of breakdown, replace oropha-

Vol. 34, No. 3 & 4 July., & Oct, 2003

rynx and Gl tract flora, find a niche in
tracheal and feeding tube biofilm, and
contaminate intravenous and catheter
sites.

Cross colonization between pa-
tients also plays an important role in
the general spread of nosocomial
resistant organisms such as Pseudo-
monas aeruginosa. Similarly, patients
are at risk for patient-to-patient trans-
mission of microbes. This risk may be
enhanced by intensive nursing re-
quirements for patient contact and de-
creased staffing ratios, and increased
congestion42:43, Also, patient immo-
bilization and recumbancy44:45 as
well as inattention to isolation precau-
tions, inadequate exchange or misuse
of gloves, or inadequate adherence to
hand-washing protocol may contribute
to organism load*®. Bedrails, door-
knobs, and even physician neckties
can be colonized with potential patho-
gens, and facilitate patient-to-patient
transfer.

The issue of being in a closed
health facility that involves direct or in-
direct contact with other patients with
other diseases is another hazard.
Patients are often found to have one
or the other form of chest infection,
pharyngitis or rhinitis. Prevention or
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expectation of such infections would
be of value in reducing hazards of
exposure to the infection itself, and
reduce the complications due to expo-
sure to the side effects of various
drugs administered.

Our study aimed to identify the
most common abnormal pathogens
that colonise in the upper airway
through the patients’ stay in the facili-
ty for a period extending at least 6
months, namely the nose and the
oropharynx, the incidence of subse-
quent actual clinical affection of these
regions by the pre-isolated patho-
gens, and the incidence of associated
LRT affection. We also studied the in-
cidence of URT affection in the cases
that develop LRT infection through
the study period, and correlating the
organisms isolated from the sputum
or tracheal aspirate with those isolat-
ed form the nose and the oropharynx.

Our study demonstrated that not
one single patient studied passed the
study period without development of
an URT or LRT infection or both. The
total number of patients that complet-
ed the minimum of six months study
period before being deceased or
transferred to another facility for one
cause or the other was 63 patients.
The total number of nasal swabs ob-

tained, whether as scheduled routine-
ly, or as per indication was 883
swabs, 691 (78.3%) of which showed
normal flora, and 192 (21.7%)
showed abnormal or pathogenic flora.

An interesting finding was that of
the most common 4 organisms isolat-
ed only two were, according to litera-
ture, potential pathogens of the URT,
i.e., Klebsiella species and Strepto-
coccus pyogenes, while the other two
isolates, MRSA and Pseudomonas
were spuriously isolated. The expla-
nation of such finding is yet to be ex-
plained, but we propose that coloniza-
tion or infection by such pathogens is
due to the unique nature of LTC facili-
ties of chronicity, relative over-
crowding, immune alteration, intense
and sometime overuse of antimicrobi-
al drugs for various infections in vari-
ous areas of the body.

Of the obtained swabs the degree
of clinical correlation to the swab find-
ings ranged greatly, from as low as
27% with Klebsiella +ve swabs, to as
high as 74% with Pseudomonas +ve
swabs. The association of a positive
nasal swab with a LRT infection was
within a close range for all the isolat-
ed organisms (26%-44%) except for
those associated with Klebsiella,

MANSOURA MEDICAL JOURNAL
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where the associated LRT infection
was a low 6%. Such association of
nasal affection or colonization by
pathogenic organisms with LRT infec-
tion is an agreement with previous
studies1 that demonstrated that such
patients usually have several factors
leading to the association of URT and
LRT infections, inclucing breaching of
the mucosa by the feeding tubes, inhi-
bition of normal respiratory tract se-
cretions, that contain IgA and other
antimicrobial agents along with al-
tered mucocilliary function all along
the respiratory tract.

Regarding the oropharyngeal
swabs, the total swabs taken were
929 swabs, 598 (64.4%) of which
were normal, and 331 (35.6%) of
which contained pathogenic organi-
sms. Of these swabs the degree of
clinical correlation to the swab find-
ings ranged from 36% with Klebsiella
+ve swabs, to 70% with Pseudomo-
nas +ve swabs. The association of a
positive oropharyngeal swab with a
LRT infection was within a close
range for all the isolated organisms
(21%-38%) except for those associat-
ed with Klebsiella, where the asso-
ciated LRT infection was a low 12%.

So in both nasal and oropharyn-

Vol. 34, No.3 & 4 July., & Oct, 2003

geal swab-positive cases, there was a
high clinical correlation between the
bacteriological swab findings and the
clinical findings in case of infection by
strept. pyogenes, pseudomonas and
MRSA, but a poor correlation to Kleb-
siella.

When we compared the positive
swabs with associated cases of LRT
infection, there was a 25% associa-
tion of positive nasal swabs with LRT
infection, and a 35% association with
positive oropharyngeal swabs. These
results reflect a higher incidence of
association of LRT affection with the
oropharyngeal organisms than nasal
organisms despite the relatively high
association with both.

On the other hand, when we corre-
lated the LRT infection to associated
positive nasal or oropharyngeal
swabs, there was a 83% correlation to
the oropharyngeal positive swabs,
and a 47% correlation to the nasal
positive swabs, signifying that there is
a higher degree of association of LRT
infection if there was an URT affection
in the area of the oropharynx more
than if the nasal area was affected.
These findings agree and support the
theory that in the critically ill and
patients with impaired consciousness,
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there is a degree of aspiration, this
aspired material carries the organi-
sms from the oropharynx down the la-
rynx and trachea, with subsequent
LRT infection, thus the affecting
organisms and the same, with high
association with oropharyngeal swab
correlation 47. The overall findings of
the study demonstrate that there is a
high incidence of colonization of the
URT with pathogenic organisms in
patients settled in LTC facilities, the
most common are Strep pyogenes,
Pseudomonas, MRSA, and Klebsiella.
Nasal and/or oropharyngeal positive
swabs are associated with high inci-
dence of LRT infection (although
higher in oropharyngeal than nasal),
and very high incidences of LRT
infecticns are associated with URT
colonisation by pathogenic organi-
sms.

Conclusion

Patients in LTC facilities are liable
to infection by uncommon pathogens
of the URT, specially MRSA and
Pseudomonas. Upper respiratory tract
regular swabs can predict impending
or early determine LRT infection, thus
guiding to early treatment, and less
complications, association with clini-
cally correlating signs or symptoms
may indicate a necessity for initiation

of treatment to avoid complications or
development of severer forms of in-
fection or more resistant strains of pa-
thogens.
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