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Abstract

Background: Chlamydia pneumoniae causes of respiratory diseases and could
also present as a secondary complications in respiratory diseases with very serious
sequel. This study screen C. pneumonia in hospitalized individuals with previously
known respiratory diseases.

Design: The six geopolitical zones of Nigeria were sampled with stop stations
at each of the zones. Males and females were stratified according to age groups
since age is a possible cofounder that may immediately affect the results. Individu-
als with previous respiratory diseases and hospitalized served as cases while those
with respiratory diseases and not hospitalized served as control 1and those without
respiratory diseases were control 3.

Methods: Blood samples were tested using the microimmunofluorescence assay
using antigen from specimens cultured into chicken’s embryonated eggs. Statistical
evaluation was done using both Microsoft excel and SPSS version 13.

Results: Of the 2652 patients screened for C. pneumonia IgG and IgM, using the
microimmunoflourescence test, 2612 (98%) was positive. Patients with bronchitis

p— had the highest positive result (60%) while pneumonia patients had the lowest

E E (51%). The IgM and IgG distribution in the patients were also high. Antibody
titeration among hospitalized patients was also high when compared to the two

controls. Attack rate was highest in patients with sinusitis and bronchitis been low-

est. Age group distribution in all the patients shows that the extreme ages had the

highest distribution of antibodies especially of the IgM class. Chlamydia pneumonia
infection was sexually distributed in patients with bronchitis, asthma and sinusitis.

E I
Conclusions: In conclusion Chlamydia pneumonia was responsible for the sec-
. . . ondary complication (exacerbation) in hospitalized patients with age and sex as
This article is a_Va'IabIe from: cofounders. This pathogenwas age and sexually distributed and this depended on
www.acmicrob.com the type of respiratory disease.

Introduction well managed by medical personnel or the patients them-
selves. There could however be secondary complications as
a result of microbial infections leading to frequent exacerba-
tionwhich makes management of these conditions difficult
[2]. The causes of these complications have often been as-
sociated with cigarette smoking [3, 4]. In spite of the strong

The significance of respiratory diseases as a major cause of
morbidityand mortality has been reported [1]. Respiratory dis-
eases like asthma, bronchitis, sinusitis and pneumonia may be
inherent and sometimes cluster in families. It is sometimes
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relationship between cigarette smoking and the respiratory
diseases only a minority of cigarette smokers develop these
respiratory diseases [4]. Similarly not all the patients of these
diseases smoke or have smoked in the past. Asthma is a
chronic respiratory condition resulting in breathing difficulties
caused by inflammation and narrowing of the major airways
(the bronchi) in the lungs. Exacerbation of asthma symptoms
usually requires an obvious trigger which irritates the smooth
muscles of the bronchi causing them to constrict and produce
more mucus which makes it hard to breath. Reports have it
that the severity of asthma is increased by microbial infections
when they line the bronchi.

Pneumonia is an inflammatory condition of the lungs which
is characterized by inflammation of the parenchyma of the
lungs and abnormal alveolar filling with fluid. Pneumonia
can result from a variety of causes, including infection with
bacteria, viruses, fungi or parasites, and chemical or physical
injury to the lungs [1]. Its cause might also be described as
unknown when infectious causes have been excluded using
known routine screening methods but in most developing
countries, Chlamydia pneumonia is not commonly screened
for in routine laboratories [5, 6].

Sinusitis is the inflammation of the paranasal sinuses, which
may be due to infection, allergy or autoimmune issues which
like asthma may cluster in families. Most cases are due to viral
infection and resolve in ten days.[1] Sinusitis can be acute,
subacute or chronic. Microorganisms which have been im-
plicated in sinusitis include Streptococcus pneumoniae, Hae-
mophilusinfluenzae and Moraxella catarrhalis [4]. Reports in-
volving C. pneumonia (Cp) in sinusitis are sparse. The presence
of other microorganisms co-occurring has been reported with
little reports on the involvement of Chlamydia pneumonia
either in the acute or chronic infections.

Acute bronchitis is an inflammation of the large bronchi in the
lungs that is usually caused by viruses or bacteria and may last
several days or weeks [1]. Characteristics symptoms include
cough, sputum (phlegm) production, and shortness of breath
and wheezing related to obstruction of inflamed airways [4].

Though C. pneumonia has been identified as a possible cause
of respiratory illness but it has only very few reports has im-
plicated them as a secondary complication in inherent respira-
tory diseases like asthma, pneumonia, bronchitis and sinusitis
in tropical developing countries. The aim of this study is to
screen patients with respiratory diseases for C. pneumonia
and establish an association between it and secondary com-
plication (exacerbation), since there are no such reports in
Nigeria. Reports have it that the significance of persistence
or recurrent respiratory diseases in adult life is still to a large
extent unknown or uncertain [2, 4, 7]. Hence more studies in
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this area will be essential in establishing whether the cause of
secondary infection is recurrent or persistence. This justifies
the screening of IgG and IgM in this study.

C. pneumonia which belongs to the family Chlamydiaceae,
order Chlamydiales and genus Chlamydia is the third recog-
nized human pathogen of the genus which has now been
established as an important cause of respiratory infections
such as pneumonia, bronchitis, pharyngitis [8-11]. Epidemio-
logical survey have suggested that Chlamydia pneumonia is
the commonest chlamydial infection in humans worldwide
with antibodies to this organism found in 59% of adults in
Pittsburg, 75% in Taiwan, 63% in Spain, 15% in Solomon’s
Island and Jos Nigeria 66% [12-16]. Serological evidence has
also established an association of Chlamydia pneumonia with
other diseases including coronary heart diseases, myocardial
infarction and scercoidosis [16-18]. This point to severity of
Chlamydia pneumonia which cannot be overemphasized
considering the sequelae of any of this disease. Gislason et
al. [19] related Chlamydia pneumonia serology to decline in
lung function in women but not in men, thereby suggest-
ing a sexual distribution in Chlamydia pneumonia infections.
This bacteriahas been reported to cause wheezing in people
with asthma [1-2, 20-22] and an association between earlier
Chlamydia pneumonia infection and a history of wheezing
in young girls but not in males and that infection with Chla-
mydia pneumonia is an important risk factor for wheezing
and possibly non-atopic asthma, predominantly in girls [1-2,
20-22]. Molin et al. [23] reported a prevalence rate related
to age which is the reason why this study was stratified by
age and sex. Microimmunoflourescence (MIF) assay among
other common serological test for Chlamydia pneumonia is
good to fair in the diagnosis of Chlamydia pneumonia which
justify the use of MIF in this study [18].

Materials and methods
Samples

Blood samples (n=2652) were collected from consenting
individuals who show symptoms of respiratory diseases as
observed by a clinician and reported to the clinics for compli-
cations relating to respiratory disease (Group 1). The diseases
considered in this study included sinusitis, asthma, bronchitis
and pneumonia as confirmed by a clinician and all the pa-
tients has an established diagnosis and history of the diseases
according to the American Thoracic Society (ATS) criteria [21].
They had severe dyspnea, cough and sputum production at
admission. Patients who had been treated with antibiotics
2 weeks previously were excluded from the study. Blood
samples were collected at admission and 10 days after. Lung
function test and the grade of dyspnea were measured by
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a clinician according to the Medical Research Council (MRC)
modified scale [17]. Of the total number of patients sampled
306 were having bronchitis, 852 were asthma patients, and
sinusitis had 897 patients and pneumonia with 564 patients.
Another group of individuals (n=3070) (Group 2) who were
confirmed to have a history of respiratory diseases mentioned
but are not currently ill or having the above mentioned symp-
toms and there diagnostic criteria have been previously de-
scribed [17]. However, some of the subjects in this group
had mild to moderate disease according to ATS criteria. The
control group (Group 3) consists of subjects (3711) who were
selected randomly, had no symptoms of any respiratory dis-
eases. The group 2 and the control groups were selected
at random and were invited for sampling over a period of
2 years. They had single serum sample taken, lung function
measured, and the rate of dyspnea measured according to
the MRC standard. Clinical characteristics of both patients
and control groups are shown in table 1. Different stop-
stations were set-up across the country with samples been
collected by clinicians in each of these stop-stations. The
stop-stations included Jos and Kaduna in the North Central
zone of the country, Maiduguri in the North East zone of the
country, Sokoto in the North West, Lagos in the South West,
Nsukka in the South East and Porthacourt and Benin City in
the South South.

Sample processing

The blood samples were collected aseptically from each of
the subjects into sterile vacutaniers and were centrifuged
(hetutich) at 3000 rpm, Sera were collected into sterile con-
tainers and stored at -20°C until analyzed.

Preparation of antigens

Antigens were prepared by culturing sputum and throat
swabs into the yolk sac of chicken’s embryonated eggs. The
eggs were harvested after 15 days of incubation and tested
for positivity using the Romanowsky-Giemsa staining tech-
nique [28]. The slides were observed under the oil immer-
sion microscope objective for specific Chlamydia pneumonia
inclusions and elementary bodies. The positive results were
harvested and used as antigens. The antigens were further
confirmed positive by the use of Chlamydia pneumonia
monoclonal antibodies slides. The antigens were titrated to
the required concentration before been used for microim-
munoflourescence assay (MIFA).

Microimmunoflourescence assay (MIFA)
The MIFA was carried out using the method of Hoysman

et al. [18] using IgM and IgG slides (Sigma, USA). The test
was carried out to detect IgM and IgG specific to Chlamydia
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pneumoniae. The IgG and IgM seropositivity, criteria were
defined as titre >32 for IgG >16 for IgM (Hertz). Control test
were done using 10 immunotypes of Chlamydia trachomatis
(My bio Source) and a mixture of 2 Chlamydia psittaccistrains
were used as control antigens in MIF titerations. A fourfold
rise in titre of the cases was taken as diagnostic or the pres-
ence of IgM [5].

Statistical analysis

A one tailed variance analysis and linear regression analysis
were applied to all the subjects to investigate the statistical
significance of the difference in between males and females
and from all the respiratory infections using the seropositiv-
ity to Cpas dependent variable and all other parameters as
factorial variables. Step-wise logistic regression and analysis
of covariance were performed using IgG and IgM seroposi-
tivity as dependent and group structure (asthma, bronchitis,
pneumonia and sinusitis) as independent variables. The geo-
metric mean (GMT) values relative to the group structures
were compared using analysis of variance using age as co-
variate. All statistical analysis was done in SPSS version 13
and epidemiological analyses in epi-info using the Microsoft
excel as platform.

Ethical Consideration

This study being an investigative one does not require ap-
proval by any ethical committee according to CDC guidelines.
However oral consent was obtained from all the subjects
who agreed to participate in this study on the agreement
of anonymity and that sample will be for research purposes
only. The Local Government Health authorities of all the stop-
stations approved the study.

Result

Examination of subjects for clinical characteristics of subjects
shows that forced expiration volume (FEV1) shows that was
highest the control group (Group3) with 87.8% measuring
2.00 and above while cases (Group1) have the highest num-
ber of subjects with very low FEV1 with 52% measuring 0.5-
0.99 while the Group2 though intermediate still has some re-
grettable number of patients with low FEV1 (17.1%) (table 1).
The occurrence of Chlamydia pneumonia among hospital-
ized individuals with respiratory diseases (Group1) was very
high, 2612 of 2652 (98%). Of the total number screened,
306 were patients with bronchitis of which 186 (60%) were
positive while 852 patients had asthma with 57.4% positive
to Chlamydia pneumoniae, 897 had sinusitis of which 58.9%
were positive to Chlamydia pneumonia and of 564 pneumo-
nia patients, 51.6% were positive. Age group distribution of
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Table 1. Clinical charateriatics of cases and control groups.

Group 1 Group 2 Group 3
Number of 2652 3070 3177
Subjects

Lung
Function
n/N (%)

FEV (1)

2.00- 200 (7.5) 612 (20) 2789 (87.8)
1.50-1.99 800 (30.2) 598 (19.5) 512 (16.1)
1.00-1.49 1139 (42.9) 1111 (36.2) 231 (7.3)
0.50-0.99 1379 (52) 526 (17.1) 0(0)
Dyspnoea
n/N (%)

Grade 0-1 389 (14.7) 1543 (50.3) 3102 (97.7)
Il 1312 (49.5) 301 (9.8) 412 (13.3)
[ 898 (33.9) 656 (21.4) 399 (12.6)

n=Number of subjects meeting criterion, N=Number of subjects
examined.

Table 2. Distribution of Chlamydia pneumoniaeamong pa-
tients with different respiratory tract infections.

Bronchitis Asthma Sinusitis Pneumonia Total

Age

roups . . . .
group Posi- Nega- Posi- Nega- Posi- Nega- Posi- Nega-

tive tive tive tive tive tive tive tive

0-5 0 0 33 39 48 6 24 3 153
6-11 0 0 18 15 57 33 9 3 135
12-17 3 0 0 0 9 3 0 0 15
18-23 0 3 108 45 51 60 33 42 369
24-29 9 3 21 30 36 36 15 9 159
30-35 6 15 120 108 87 129 39 33 537
36-41 18 1 57 33 78 33 51 60 339
42-47 30 21 45 63 57 69 33 96 414
48-53 84 63 57 24 60 21 45 27 381
54-59 21 3 18 3 21 6 21 0 93
60-65 15 3 12 3 24 6 21 0 84

Total 186 120 489 363 528 369 291 273 2652
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Table 3. Sex distribution of Chlamydia pnneumoniaeamong
patients with respiratory diseases.

Bronchitis Asthma Sinusitis Pneumonia
Age
groups  pale Fe- Males Fe- Males Fe- Males Fe-
males males males males
0-5 0 0 18 54 36 18 15 12
6-11 0 0 12 21 48 42 6 6
12-17 3 0 60 93 6 6 0 0
18-23 3 0 63 48 69 42 36 39
24-29 6 6 27 24 48 24 12 12

30-35 18 3 105 123 m 75 33 39
36-41 12 15 36 54 60 51 63 48
42-47 30 21 48 60 63 63 72 57
48-53 75 72 21 60 51 30 36 36
54-59 6 18 15 6 15 12 9 12
60-65 9 9 9 6 6 18 9 12

Total 162 144 414 549 513 381 291 273

Table 4a. Distribution of Chlamydia pneumoniae 1gG and
IgM in patients with respiratory diseases across
the age groups and admitted to clinics (Group 1).

Total
- A . . Grand
Bronchitis Asthma Sinusitis Pneumonia posi-
Age X Total
tive
groups

lgG IgM I1gG IgM IgG IgM IgG IgM

0-5 0 0 32 40 23 31 0 27 153 153
6-11 0 0 6 13 35 45 3 24 126 135
1217 2 1 65 68 2 10 0 0 148 158
18-23 0 3 34 67 20 91 25 50 290 369
24-29 0 12 1" 40 36 36 8 16 154 159
30-35 7 14 100 84 72 114 8 64 463 537
36-41 13 14 44 46 24 90 35 76 342 339
42-47 N 40 34 54 65 81 48 61 394 414
48-53 67 80 21 50 39 42 32 40 371 381
54-59 12 12 " 10 " 16 8 13 93 93
60-65 8 10 " 4 6 18 7 14 78 84

Total 120 186 369 476 333 574 174 385 2612 2652
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Table 4b. Distribution of Chlamydia pneumoniaelgG and
IgM in patients with respiratory diseases across
the age groups but not admitted to clinics
(Group 2).

Bronchitis Asthma Sinusitis  Pneumonia Tota|
Age Grand

groups p?SI- Total
IgG IgM IgG IgM IgG IgM IgG Igm tive

0-5 0 0 24 9 23 3 0 0 59 174
6-11 0 0 6 2 35 4 3 2 52 157
1217 2 1 31 18 2 1 0 0 55 168
18-23 0 3 19 27 20 9 15 5 98 383
24-29 O 5 6 18 36 3 8 1 77 171
30-35 7 6 61 34 72 21 8 6 215 569
36-41 11 6 24 16 24 21 10 7 19 376
42-47 1 14 24 24 65 19 17 6 180 456
48-53 24 25 1 15 39 4 13 4 135 398
54-59 12 4 1 3 " 1 4 1 47 121
60-65 8 8 1 0 6 2 2 1 38 97
Total 75 72 228

166 333 88 174 80 1075 3070

Table 4c. Distribution of Chlamydia pneumoniaelgG and
IgM in apparently healthy individuals (Group 3).

Bronchitis Asthma Sinusitis Pneumonia
Age Total Grand

groups positive Total
lgG IgM 1gG IgM IgG IgM IgG IgM

0-5 0 0 9 0 8 3 0 12 22 180
6-11 0 0 0 0 10 4 3 12 29 167
i2=17 2 1 15 6 2 1 0 0 29 175
18-23 0 1 " 7 9 9 25 20 82 386

24-29 0 0 3 7 13 6 8 8 45 178
30-35 7 2 21 2 23 55 8 24 142 600
36-41 5 3 14 1 15 27 35 33 133 402
42-47 7 9 12 1 25 22 48 27 151 489
48-53 17 12 2 2 19 19 32 18 121 390
54-59 5 6 1 0 4 6 8 6 36 m
60-65 8 10 7 2 1 7 7 4 46 102

Total 51 44 95 28 129 159 174 164 836 3177

© Copyright iMedPub

ARCHIVES OF CLINICAL MICROBIOLOGY

Vol. 5 No. 1:1
doi: 10.3823/276

Table 5. Attack rate (%) of Chlamydia pneumoniaein indi-
viduals with different respiratory diseases.

Age

groups Bronchitis Asthma Sinusitis Pneumonia
5-10 0.00 47.06 35.29 17.65
6-11 0.00 15.08 63.49 21.43
12-17 2.03 89.86 25.00 0.00
18-23 1.03 34.83 38.68 25.86
24-29 7.79 33.12 46.75 15.58
30-35 4.54 39.74 40.17 15.55
36-41 7.89 26.32 33.33 32.46
42-47 12.94 22.34 37.06 27.66
48-53 39.62 19.14 21.83 19.41
54-59 25.81 11.83 29.03 22.58
60-65 21.43 19.23 30.77 26.92
11.69 31.97 36.15 21.40

Cl=99%

positive cases relative to the different respiratory diseases in
patients is shown in table 2. Sex distribution (table 3) shows
that more males (162) have high proportion of Chlamydia
pneumonia antibodies compared to females (144) (males
t=0.73, p=0.947; females t=5.378, 0.013) among bronchitis
patients, in asthma patients males were 414 while females
positive to Chlamydia pneumonia antibodies was 549 pa-
tients (males t=2.125, p=0.124; females t=7.243, 0.005) for
sinusitis proportion of positive males were 513 and females
381 (males t=6.607, p=0.007; females t=2.891, p=0.063)
while in patients with pneumonia the proportion of positive
patients to Chlamydia pneumonia antibodies were males 291
and females 273 (males t=1.370, p=0.264; females t=2.095,
p= 0.127).

Of the hospitalized patients with bronchitis, samples with
IgG to Chlamydia pneumonia was 120 (4.6%) of the total
seropositivity while IgM was 186 (7.1%). Asthma had 369
(14.1%) samples positive to Chlamydia pneumonia 1gG and
476 (18.2%) IgM, while sinusitis had 333 (12.7%) IgG and 574
(22%) for IgM. Pneumonia patients had 174 (6.7%) for I1gG
and 385 (14.7%) for IgM of the total seropositivity. Age group
distribution of IgG and IgM for group1 is shown in table 4a.
In non-hospitalized patients with respiratory diseases (group2)
where 3070 subjects were screened with 1075(35%) sero-
positivity distribution of Chlamydia pneumonia IgG and IgM
among patients with different respiratory diseases were as
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Table 6. Risk analysis of hospitalized patients (Group1) posi-
tive to Chlamydia pneumoniae.

Age
group
0-5
6-10
11-17
18-23
24-29
30-35
36-41
42-47
48-53
54-59
60-65

Relative
risk

8.18
5.37
5.65
3.70
3.83
3.81
3.00
3.08
3.14
3.08
2.06

Odds
ratio

0
66.62069
74.51034
13.60914
91.03111
21.36991
230.5714
44.09669
82.47851
0
15.82609

Lower
limit
0
1.4383
1.5186
1.5612
0.9282
1.5703
0.4838
1.2014
1.0326
0
0.5960

(RR=3.54; OR=34.2961 (1.603-1.861) CI=99%)

Table 7. Risk analysis of non hospitalized individuals (Group2)

positive to Chlamydia pneumoniae.

Age
groups

0-5
6-10
1- 17
18-23
24-29
30-35
36-41
42-47
48-53
54-59
60-65

Relative
risk

2.77
1.91
1.98
1.20
1.78
1.67
0.96
1.28
1.09
1.20
0.87

Odd ratio

3.684585
2.35665
2.450412
1.274797
2.42104
2.074381
0.936514
1.459833
1.141156
1.323198
0.784083

Lower
limit
1.3652
1.1064
1.1360
0.9266
1.0791
1.1333
0.8238
0.9806
0.8951
0.8333
0.6456

(RR=1.34; OR=1.528237(1.0857-1.1878); CI=99%)

ARCHIVES OF CLINICAL MICROBIOLOGY

Upper
limit
0
2.7133
2.7249
1.9687
2.6558
2.0039
2.7373
2.0594

2.2540

2.1408

Upper
limit
1.7500
1.5410
1.5521
1.2417
1.4907
1.3646
1.1380
1.2444
1.1838
1.3296
1.2358
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Table 8. Risk analysis of hospitalised patients (Group1) posi-
tive to Chlamydia pneumoniae 1gG.

Age
group
0-5

6-10
1-17
18-23
24-29
30-35
36-41
42-47
48-53
54-59
60-65

Odds
ratio

9.540816
5.727811
6.365464
2.064291
3.393429
5.143632
2.444655
2.609201
3.274131
4.254902
140.8261

Relative
risk

6.47
4.19
4.02
1.84
2.57
3.70
1.96
2.00
2.33
2.78
4.33

Lower
limit

2.061321

1.6469
1.6315
1.1446
1.2976
1.6570
1.1898
1.2173
1.3099
1.2844
0.5172

(RR=2.68, OR=3.660821, (0.00-1.5831); CI=99%)

Upper
limit
2.43874
2.0780
2.0291
1.4596
1.7136
1.8735
1.4884
1.4868
1.5753
1.8360
3.2621

Table 9. Risk analysis of non hospitalised individuals with
respiratory diseases (Group2) positive to Chlamydia
pneumoniae IgG.

Age
Groups

0-5

6-10
11-17
18-23
24-29
30-35
36-41
42-47
48-53
54-59
60-65

Relative
risk

4.86
3.60
1.81
1.21
2.17
3.88
1.07
1.36
1.22
4.48
1.23

Odds
ratio

6.291339
4.612662
2.007018
1.243769
2.651515
5.546927
1.084691
1.489323
1.278824
13.77778
1.324845

Lower
limit

Upper
limit

1.809473  2.165303

1.5455
1.0533
0.8904
1.1930
1.7000
0.8441
1.0008
0.9283
1.6134
0.7883

1.9431

1.5341

1.2817
1.6062
1.9057
1.2148
1.2876
1.2505
2.2244
1.4033

(RR=1.23, OR=1.324845, (0.7883-1.4033); Cl=99%)
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Table 10. Risk analysis of hospitalised patients (Group1) posi-
tive to Chlamydia pneumoniae IgM.

Age Relative Odds Lower Upper
groups risk ratio limit limit

0-5 11.53 30.29091  2.654098  3.129085
6-10 7.80 18.32801 2.1950 2.6863
1-17 4.61 8.210526 1.7369 2.1453
18-23 4.90 10.11969 1.8542 2.1357
24-29 4.62 10.5875 1.7118 2.1750
30-35 557 10.41072 1.9878 2.2127
36-41 3.82 9.16551 1.6224 1.9556
42-47 3.70 9.863354 1.6022 1.9270
48-53 3.10 5.734573 1.4954 1.7738
54-59 3.38 6.27381 1.4100 1.9850
60-65 2.75 5.581522 1.2217 1.8793

(RR=4.30, OR=9.114453, (1.8314-1.9379); CI=99%)

Table 11. Risk analysis of non hospitalised individuals with
respiratory diseases (Group2) positive to Chlamyd-
ia pneumoniae 1gM.

Age Relative Odds Lower Upper
group risk ratio limit limit
0-5 1.24 1.259259 0.701394 1.495516
6-10 0.65 0.636035 0.2748 1.3890
1-17 1.10 1.109531 0.7139 1.3678
18-23 0.99 0.983546 0.7704 1.2169
24-29 1.17 1.203125 0.7868 1.3551
30-35 0.13 0.119911 -0.2896 1.1162
36-41 0.77 0.740197 0.6703 1.1198
42-47 0.73 0.691752 0.6718 1.0772
48-53 0.67 0.626939 0.6118 1.0710
54-59 0.46 0.415179 0.1650 1.2607
60-65 0.50 0.439333 0.2343 1.2495

(RR=0.71, OR=0.675006, (0.7686-0.9514); CI=99%)
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Table 12. Regression analysis of hospitalized (group1), non-
hospitalized (Group2) and controls positive to
Chlamydia pneumoniae.

Groups t p cov Sig. Iéz‘:,v:(; :g::;
Constant  0.676 - - 0.521 -2.787 4121

Group1 64.133 0.573 0.00 - 0.959 1.069
Group2 32.238  0.241 0.001 - 0.889 1.106
Group3 32934 0.202 0.001 - 0.856 1.059

follows; bronchitis 75 (7%) for IgG and 72 (6.7%) for IgM;
asthma 228 (21.3%) for IgG and 166 (15.4%) for IgM; sinusitis
333 (31%) for IgG and 88 (8.2%) for IgM; IgG for subjects
with pneumonia was 174 (16.2%) while IgM was 80 (7.4%)
(Table4b). In the control (group3), of the 3177 subjects that
were screened, 836 (26.1%) were seropositive of which 442
(52.9%) were positive for IgG and 397 (47.5%) for IgM (Ta-
ble4c).

Antibody titration (IgG) (Fig. 1 and 2) for the group1 and
group?2 subjects reveals that antibody titer were high across
the age groups with antibody titers higher in the group?
subjects with geometric mean titer (GMT) significantly from
the group 2 subjects and also within the age groups. No
antibody titration was done for IgM and for group3 subjects.

The attack rate of Chlamydia pneumonia in hospitalized pa-
tients was highest with sinusitis (36.15%) which was followed
by asthma (31.97%), pneumonia was the third (21.40%) and
bronchitis form the lowest (11.69%). However, attack rate
was highest in older ages in bronchitis, for asthma it was
highest in younger ages, although it was still high in older
ages. For sinusitis, the attack rate was generally high with the
extreme ages having highest. Patients with pneumonia had
high attack rate all through, with the older ages having the
highest (table 5). The RR for hospitalized patients positive
to Chlamydia pneumonia was 3.54 with OR= 34.296 (1.603-
1.861) Cl-99%. There was risk distribution across the age
groups (table 6) with early age groups having the highest
risks, though OR was also high in older age groups. The RR
in non-hospitalized individuals with respiratory diseases was
1.34, OR was 1.528 (1.0857-1.878) Cl=99%. Age group dis-
tribution in this group showed only slight variation with age
group 0-5 having RR=2.77 while OR across the age groups
did not also show significant variation across the age groups,
though age 0-5 still had the highest OR (table 7). The RR of
hospitalized patients positive to Chlamydia pneumonia 1gG
was 2.68, OR=3.661 (0.00-1.5831) CI=99%. The RR in the
presence of Chlamydia pneumonia |gG varied significantly
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Fig. 1. Antibody titration

of sera positive to
Chlamydiatrachomatis 1gG in
hospitalised patients (Group1)
for respiratory diseases.

The bars indicate each age
group and the height of the
bars as the antibody titer.
The mean of all the bars in
the GMT of all the titers. The
square indication represent the
titer levels.

Antibody titre

Fig. 2. Antibody titration
of sera positive to
Chlamydiatrachomatis 1gG
in non hospitalised patients
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across the age groups with the age groups 0-5 having the
highest RR as well as OR among the younger age groups. The
older age of 60-65 has very high relative risk of 4.33 with
very high OR of 140.8261 (table 8). The RR in the presence of
Chlamydia pneumonia IgG in group2 individuals was 1.23, OR
1.324 (0.7883-1.4033) CI=99%. There were variations across
the age groups with the extreme ages having the highest
risks although the risks were low (table 9). Table 10 shows
the relative risk of group1 patients to Chlamydia pneumo-
nia in the presence of Chlamydia pneumonia IgM, RR=4.30,

8

L,

Age groups
®(05:16
®09:32

T

OR=9.1144 (1.8314-1.9379), Cl1=99%. There was also distri-
bution across the age groups with the younger age groups
higher than the older age groups. This was also the case for
their odd ratios. The risk analysis of individuals with respira-
tory diseases in the presence of Chlamydia pneumonia IgM
is shown in table 11. Further statistical analysis showed that
individuals in group2 and group3 (controls) covaried with sig-
nificance of 0.521, t=0.676 (-2.787-4.121) (table 12). Group1
(hospitalized patients) varied differently using the regression
analysis.
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Discussion

This prospective study on the prevalence of Chlamydia pneu-
monia in persons with respiratory diseases presents data that
are representative of a defined geographic area with little
bias even with strict selection criteria for sampling since there
was large enough samples using the sample size calculator
(Sample survey online calculator) which gave credence to
the statistical and epidemiological power in this study. This
study became necessary since it is one of the few studies
in any tropical environment and about the first report of C
pneumonia regards secondary complications of respiratory
diseases or even the first reports in Nigeria. Secondary com-
plications in this study are defined with the clinical symptoms
produced by patients who already have these diseases which
can include exacerbation in the case of those whose diseases
are pulmonary.

Though the reliability of MIF method specific C. pneumonia
antibodies has been questioned (cited in 5) some other re-
ports have also stated its importance as a diagnosis tool for
C. pneumoniae [18]. Hoymans et al. [18] reported the impor-
tance of methodology for serological screening of C. pneu-
monia especially in coronary heart diseases. However, for the
avoidance of possible cross reactivity between different Chla-
mydla species since they have the group reactive antigen, this
study screened for MIF IgG and IgM, as well as taking into
consideration the original criteria for antibody positivity.
Completeness in fluorescence was taken as positive while
partial fluorescence no matter how bright was taken as neg-
ative. And then carry out statistical comparison of both the
methods hence one acting as quality control for the other
which showed that results from both methods were not sig-
nificantly different. The representativeness of the patients
with uniform sampling per geographical zone of Nigeria,
coupled with reliable laboratory analysis allowed for mean-
ingful statistical and epidemiological comparison. In contrast
to many previous studies, both culture and serological meth-
ods were used in this study to identify C. pneumonia as a
possible cause of secondary complication in respiratory dis-
eases while most studies used both IgG and IgA or one of
them alone, this study used IgG and IgM. Despite these dif-
ferences, this study confirm many features of C. pneumonia
been a possible etiology of secondary complication (exacer-
bation); in particular the high proportion of patients with C.
pneumonia infection in respiratory diseases like asthma,
bronchitis, sinusitis and pneumonia whether or not commu-
nity acquired. Most of the patients positive for C. pneumoni-
ae were the older age groups for bronchitis, for asthma both
the extreme ages were high, sinusitis cut across all ages
groups while pneumonia patients also cut across all ages with
the extreme ages having higher proportion positive to C.
pneumoniae. Thereby, suggesting age distribution. The high
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attack rate in the cases (Group 1) and a decrease in the attack
rate of unhospitalised individuals (Group 2) and the very low
attack rate in those individuals without respiratory disease is
an epidemiological confirmation of the involvement of Chla-
mydia pneumoniae in the causation of secondary complica-
tion in the hospitalized patients and that Chlamydia pneu-
moniae is responsible for their being hospitalised. The high
RR and OR in IgG antibodies is indicative of recurrent infec-
tion and the high RR and OR for IgM is indicative of recent
infection, but when patients have high RR and OR for both
IgG and IgM, it indicates both recurrent and persistence in-
fection in this study and this has been reported in other stud-
ies [3]. This also confirms a report elsewhere with particular
emphasis on bronchitis and asthma where high proportion
of Chlamydia pneumoniae has been blamed for exacerbation
[24]. The high proportion of C. pneumoniae in this study is
also in agreement with Miyashita [25] who reported C. pneu-
moniae as a significant cause of both lower and upper respi-
ratory tract infection which included pneumonia, bronchitis,
pharyngitis and sinusitis where they could be mild or asymp-
tomatic, it was also suggested that there could be a possible
association with acute exacerbation of asthma and obstruc-
tive pulmonary diseases (COPD) which was also confirmed in
this study with their high attack rate especially in the IgM
antibody being a pointer to recent infection [25]. Miyashita
[25] also reported that seroepidemiological studies reveals
antibody prevalence rate of 50 to 70% and that everybody
have been infected at one time or the other and this could
be responsible for the positive results in the two controls used
in this study especially the high IgG antibodies in both cases
and controls which is a pointer that the subjects at one point
in time came in contact or were infected with the organism.
Another factor could be that C. pneumoniae infections are
usually persistence and sometimes could be chronic. In the
comparison of group of subject’s especially clinical patients,
the greatest practical importance lies in their similarities rath-
er than their differences. This is exemplified by the proportion
of patients with C. pneumoniae infection which increased
with age in patients with bronchitis; asthma remained high
in the mid age groups, while sinusitis cut across the age
groups with pneumonia having very high attack rate in older
age groups. Age group distribution in this study reveals that
the extreme ages have a higher risk as seen in their stratified
relative risk and odd ratio in the different age groups and this
cut across the 2 groups of subjects. Earlier studies have also
reported the C. pneumoniae exacerbation to be dependent
on age [5, 19]. This also confirms earlier result in this study
as well as earlier reports. However, differences between pa-
tients in group1 and other groups were statistically significant
which implied that Chlamydia pneumoniae is responsible for
the secondary complication in hospitalized patients and this
is in agreement with earlier reports implicating C. pneumoni-
ae as a possible cause of secondary complications or exacer-
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bations in respiratory diseases since non-hospitalised indi-
viduals with respiratory diseases have low proportion of
positive individuals and very low proportion of seropositivity
in healthy individuals as seen in attack rates as well as their
relative risk [5, 26-27]. In this study Chlamydia trachmatis and
Chlamydia psittacci was not screened for, Hertzen et al. [5]
reported the occasional appearance of these two especially
in the IgA class and hence did not have any significant effect
in the outcome of this study. This study however, reveals
proportion of IgG and IgM in the cases (groupl) which is
higher than those of the group2 and group 2 higher those
of the group3 with a statistical difference between the
group’ subjects and subjects in other groups. The result also
shows that some subjects were positive for both IgG and
IgM, with a similar study showing the co-occurrence of IgA
and IgG in patients with C. pneumoniae [27]. And this also
infer that the patients may have also come in contact with
this agent at some time later than the time of this research,
this also explains why individuals in group2 though not hav-
ing the complication also has high proportion of IgG, and
also the presence of some number of IgG positive individuals
in control in group3. This has earlier been reported that at
any point in life nearly all individuals have come in contact
with C. pneumonia [25] whether or not the individual is hav-
ing respiratory disease. The fact that most of the high propor-
tion of the cases were seropositive to C. pneumoniae IgM
infer that the patients would have been recently infected and
such may be the cause for the secondary complication (exac-
erbation) been experienced by these patients. While the pres-
ence of IgG is indicative of the fact that the individuals have
contacted the infection at one point or the other, this does
not say that C. pneumoniae is responsible for persistent infec-
tion which could be determined by the presence of IgA and
this was the weakness in this study. However, this study was
able to show the presence of IgG and IgM in the same indi-
vidual in patients with respiratory diseases which point to the
fact that such patients could be having persistence or recur-
rent infection with high attack rates as well as their risk ratio.
A confirmation that C. pneumoniae could be the cause of
secondary complication or exacerbation in patients with dif-
ferent respiratory diseases is evident in the gradual decreases
in the relative risk and odd ratio which decreased from group1
(hospitalized) to group2 and to group3 respectively in their
risk analysis. The titeration results also confirms the infection
as a cause of exacerbation in patients with respiratory dis-
eases since most of the hospitalized patients have antibody
titre higher than 1:16 which has been reported to be diag-
nostic which also decreased from subjects in group? to sub-
jects in group3 [28]. Hertzen et al. [5] while examining C.
pneumoniae in COPD exacerbation in Finland, using MIF IgG
and IgA found an association in 7% of the patients which is
in accordance with this study which has a higher percentage.
However, the drawback in their study lies in the fact that they
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used relatively small number of samples and examined only
a certain age group unlike this study where all the age groups
meeting our selection criteria was included in the study. This
study also reported a sexual distribution of secondary com-
plication caused by C. pneumoniae in patients with respira-
tory diseases which is also in accordance with earlier reports.
More of the sexual distribution was in asthmatic patients with
shows a significant difference between males and females
with females having higher proportion of positive individuals,
there was also sexual distribution for patients with bronchitis
with significant difference between males and females with
males having higher proportion of seropositivity. Sinusitis was
also distributed in this manner while there was no significant
difference between males and females for pneumonia pa-
tients and hence was not sexually distributed. This distribu-
tion may also be a function of the diseases themselves and
not Chlamydia pneumoniae infection in particular. Gislason
et al. [19] reported a decline in lung function in women but
not in men as a result of C. pneumoniae persistent infection
of the lungs which they suggested could be as a result of
hormonal differences, the influence of sex and C. pneumoni-
ae antibodies was also reported in children with wheezing
[22]. This study agrees that hormonal changes could be re-
sponsible for the sexual distribution but the question to be
asked is at what stage of the female life do these hormonal
changes come to influence infection due to Chlamydia tra-
chomatis? It is also suggested that there could be a decline
in immunity as one approach the very old age which could
explain why subjects in that category had higher proportion
of C. pneumoniae infection. Though these reports were few
and more researches are needed in this area to confirm the
influence of sex and age in C. pneumoniae infection in gen-
eral and its implication in secondary complications in patients
with respiratory diseases.

In conclusion, the findings in this study, the high attack rate
as occasioned by the relative risk and odd ration, the pres-
ence of IgM and IgG in high proportion of the subjects, the
high antibody titres in the patients. And a comparison to
the relative attack rate as occasioned by the RR and OR, low
antibody titre in the controls as compared to the cases, may
indicate C. pneumoniae as a cause of secondary complication
(exacerbation) in patients with respiratory diseases.
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