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Immune Response to Mycoplasma pulmonis...........................

Figure 4. Multicolor immunofluorescence localization of T-cell subsets and B cells in the nose of germ-free (GF)
control rats and GF rats monoinfected with M. pulmonis for 3 weeks. Tissue sections were immunostained for TCR? ? ,
CD3, CD4, CD8, NKR-P1 (NK-cell marker), B cells and epithelium (cytokeratin, CK) in different combinations (see
color keys). A and B, In the controls, nose-associated lymphoid tissue (NALT) aggregates are much less prominent
than after monoinfection for 3 weeks, when the dominance of CD4+ T cells with purely red color becomes even more
apparent than before. Note that in both situations there are several purely green CD8+ cells (mostly with NK phenotype;
see E), and these also occur in the epithelium after infection together with purely red (CD4+ ) intraepithelial T cells
(arrows) The red apical staining in the epithelium is nonspecific. C and D, The hypertrophy of the NALT aggregates is
largely caused by follicular hyperplasia of B cells with expanded germinal centres (GCs) and mantle zones (MZs),
whereas in the control state the follicles are mainly of primary type without GCs. Note that the B-cell marker detected
by mAb OX33 is downregulated on GC B cells. The T cells show abundantly blue-green color mix, verifying their
preferential CD4 phenotype, particularly inside of GCs. The few purely green subepithelial cells (arrows in D) represent
CD4+ macrophages or dendritic cells. E, Many of the CD8+ cells, both in the lamina propria and surface epithelium,
express the NKR-P1 marker and therefore appear reddish or yellow, but there are also purely red NKR-P1+ cells
without CD8 expression. Original magnification, A-D, x100; E, x200.
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Significant hyposmia in Cystic Fibrosis

anosmia 20%) of the polyp patients (p=0.03, OR 2.4
compared to the nonpolyp group). According to the
identification test hyposmia or anosmia was found
in 57% polyp patients (p<0.004, OR=2.9 compared
to the nonpolyp group)

Hyposmia or anosmia according to both tests (i.e.
the olfactory sensitivity test and the smell identi-
fication tests) was seen in 31% with an elevated risk,
48%, in the polyp group (p<0.005, OR=3.4). 74%
had hyposmia or anosmia according to at least one
of the tests with an elevated risk, 87%, in the polyp
group (p=003, OR=2.8).

According to the questionnaire only 13% of the
patients did experience any kind of lowered smell
sensitivity on a continuous basis (with a higher
frequency, 27 %, in the polyp group (p=0.001)). 75%
of the patients, at the time of the examination,
declared that their sense of smell was normal (56 %
in the polyp group (p<0.003, OR=2.9)).

A higher proportion of the patients with a lowered
sense of smell, according to the butanol test, had
been operated with polypectomy or ESS (30%,
p=0.04) or had experienced sinusitis (25%, p<0.05)
compared to patients with a normal sense of smell.

The subjective estimation of reduced taste sensitivity
was 12% with a higher frequency if parallel
hyposmia was present (16%, p=0.03) or if nasal
polyps were found (23%, p=0.01).

The frequency of nasal polyposis was estimated to
37% with the endoscope technique. Only 11% of
the patients with nasal polyps declared continuous
nasal blockage while 7% experienced continuous
nasal secretion.

(Figure 1 shows the difference in hyposmia in CF
depending on the presence of nasal polyposis
(according to the smell tests and according to the
subjective evaluation of the sense of smell). Figure
2 shows the frequency of nasal polyposis and
hyposmia according to butanol and identification
tests in children vs. adults.)

There were no tendencies of any elevated morbidity
or pathological laboratory tests that correlated to the
prevalence of nasal polyps or the sense of smell. The
spirometric values and genotype status were
independent of the prevalence of polyps and the
sense of smell. The BMI was not affected by the
presence of lowered olfactory function.

There was no correlation between olfactory dys-
function or nasal polyposis and the use of oral or
intravenous antibiotics.

Figure 1.   Hyposmia (objective and subjective) compared to the endoscopical finding of nasal polyposis
(mean-values stated; significant differences shown).
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Significant hyposmia in Cystic Fibrosis

The frequency of allergic reactions to aeroallergens
(supported by any objective allergy test) was 35%
with no differences between the polyp and non polyp
group (31 vs. 37%), nor any difference between the
adults compared to the children (37.5 vs. 32%). This
is consistent with earlier observations stating no
differences regarding allergic tendency between
patients with and without nasal polyps (20-22).

26 of the patients had medium sized (?  grade 2)
polyps, or more, and were offered to participate in
the randomised treatment of the study. 18 of these
patients were treated according to the study trial.

Of the 10 patients treated with nasal steroids 8 were
left to follow up (1 patient moved from the region
and 1 patient experienced local irritation of the
spray). Of the 8 patients operated on 7 were followed
up (1 patient moved from the region). Five of seven
patients in the operated group (combination
treatment with endoscopical sinus operation and
nasal steroid) were improved according to the
butanol test while 6 of 7 were improved in at least
one of the smell tests. In the group treated with nasal
steroid five of eight were improved according to the
butanol test while all of the patients were improved
in at least one of the smell tests. In five of the eight
patients’ treated with nasal steroids the polyp size
didn’t shrink on either side in spite of 7 to 12 months
of treatment (although one of the patients
discontinued medication).

DISCUSSION

In our study 13 % of the CF patients reported
decreased smell sensitivity on a continuous basis.
At the time of the examination, 25 % declared that
their sense of smell was decreased. This is higher
than what has been reported for a general population.
In an earlier American study the prevalence of self-
reported olfactory problems was 1.4% in individuals
older than 18 years of age, with a prevalence rate
that increased exponentially with age (23).  The
subjective smell sensitivity in the CF patients was
further reduced with age and the presence of nasal
polyps but not altered by gender or genotype.

The butanol test and the smell identification tests
revealed a surprisingly high prevalence of hyposmia
and anosmia. The butanol test is more sensitive to
mucosal swelling and therefore dependant on the
inflammatory status including ongoing or previous
infections. The identification test is additionally
reflecting our odour memory and ability to
discriminate between different odours.   Certain
odours in the test could be sensitive to differences
in life-styles and preference of odorants. The
variation in odour panoramas at home, in school and
at work could alter with ageing and habits (teenagers
of today are seldom familiar with odorants as e.g.
camphor). Some of the odours in the SOIT test
(peppermint, ammonia and vinegar) could
furthermore contribute to some degree of trigeminal

Figure 2.  Hyposmia and the frequency of nasal polyps related to age (children and youths compared with










