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Background: Diabetes Mellitus is associated with higher risk of lower respiratory tract infection including pulmonary
tuberculosis with features which differ from that observed in the general non-diabetic population.
Objective: To assess the effect of diabetes mellitus on the clinical, bacteriological and radiological presentation of

pulmonary tuberculosis in diabetic population.

Methods: This is a cross sectional study that enrolled 25 patients with diabetes mellitus and pulmonary tuberculosis. The
patients included in this study had been randomly selected from those attending Al-Yarmouk Teaching Hospital in
Baghdad-Iraq during the period between the 1% of June, 2003 to the 31* of May, 2004. All of the patients had been
subjected to thorough physical examination and laboratory investigations.

Results: This study revealed male to female ratio of 5:1. Sixteen percent of the sample (4 patients) was of type 2 diabetes
mellitus. 56% of those with diabetes and pulmonary tuberculosis (14 patients) were diabetic for 0-10 years. 19
patients (76% of the sample) had sputum smear positive, the remaining 6 patients (24% of the sample) were smear
negative/culture positive. Multiple lobe involvement was obvious in 64% of (16 patients). Lower lung field
involvement had been detected in 32% of the sample (8 patients). Cavitary lesions had been diagnosed in 15

patients (60% of the sample).

Conclusions: This study revealed that diabetes modifies the clinical and radiological picture of pulmonary tuberculosis.
Diabetic patients are at higher risk of recurrence and extensive pulmonary involvement. Tuberculosis is associated
with poor glycemic control. Diabetes changes the male: female ratio toward the side of male predominance. Lower
lung field involvement is more common in diabetics who had pulmonary tuberculosis.
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Introduction:

he association between tuberculosis and

diabetes was noticed by Avicenna more than
thousand year ago. More than a hundred years ago,
half of diabetic patients who died were found on
post-mortem to be suffering from pulmonary
tuberculosis. Not only tuberculosis is more
common among diabetics but many specific
infections are more common in them, and some
occur almost exclusively in diabetes mellitus
patients. Other infections occur with increased
severity and are associated with an increased risk of
complications in patients with diabetes ['. The
increased risk of tuberculosis in Patients with
diabetes mellitus has been highlighted by several
retrospective and prospective studies. In a study in
Mumbai, India, tuberculosis was found to be the
most common complicating illness among diabetics
(5.9%) in a large cohort study of over 8000 patients
with diabetes mellitus %!, In a recent study from the
Regional Institute of Medical Sciences, Imphal-
India, the prevalence of pulmonary tuberculosis in
diabetics was found to be 27% by radiological
diagnosis and 6% by sputum positivity ©*). Taking
into consideration this link between diabetes
mellitus and tuberculosis on one hand and the
current epidemic of diabetes mellitus in both the
developing as well as the developed countries on
the other hand, we can propose the size of this
health problem. The association between diabetes
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and tuberculosis indicates that the two diseases do
not coexist incidentally but rather than diabetes
predisposes to the development of pulmonary
tuberculosis or vice versa Y. Thus, the question that
must be answered or at least discussed is do
patients with tuberculosis too have a higher
incidence of diabetes mellitus? There is no enough
evidence to give a definitive answer, but there are
some trends. Studies conducted after the
introduction of the glucose tolerance test in the
1950s, have shown high prevalence of impaired
glucose tolerance test in patients with tuberculosis
with rates ranging from 2-41%. There have been
reports of high prevalence rates of diabetes in cases
of pulmonary tuberculosis (4-20%) and rates are
higher for impaired glucose tolerance test (16-
29%). After anti-tuberculous therapy, 50% of them
had normalization of glucose intolerance. Some
investigators have reported an association between
severity of tuberculosis and abnormal glucose
tolerance test ),
This study had been designed to:
1-Assess the effect of metabolic control and
duration of diabetes on the frequency of
tuberculosis among diabetics
2-Evaluate chest X-ray findings in patients with
tuberculosis and diabetes concerning about
number of lobes involved, the presence of
cavitatory lesions, and which lobe is more
frequently involved.
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3-Determine percentage of smear positive
tuberculosis compared to culture positive
tuberculosis among diabetics with pulmonary
tuberculosis.

Patients & Methods:

This study is a cross sectional study. It had
enrolled 25 diabetic patients who had active
pulmonary tuberculosis and attend Al-Yarmouk
Teaching Hospital-Baghdad/Iraq, during the period
between 1st of June, 2003 to the 31st of May, 2004.
Active tuberculosis was defined as a positive
sputum smear and/or culture on hospital admission
or within 6 weeks of admission. All the patients
included in this study asked by a detailed
questionnaire about their personal information,
history of diabetes, and their recent chest
complaints. All of the patients included in this
study had been examined thoroughly, and sent for
sputum smear examination (3 early morning
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samples for each patient), culture for acid fast
bacilli, fasting plasma glucose, and glycated
hemoglobin (HbA1C). the extent of lung field
involvement with pulmonary tuberculosis was
assessed through the evaluation of detailed chest X-
ray reports noting unilateral or bilateral lung
involvement, cavitary or no cavitary disease, and
the number of lobes involved with pulmonary
tuberculosis.

Results:

This study had enrolled 25 diabetic patients
with pulmonary tuberculosis, 5 of them were
female (20% of the sample), with a male to female
ratio of about 5:1. Age of the sample ranged
between 24-75 year-old (51.84 £ 10.71 year-old).
16 patients (64% of the sample) were 40-59 year-
old. Table-1 show patients' distribution according to
their age.

Table-1: Patients' distribution according to their age.

Age grou,
ge group No %
(yrs)
20-29 1 4
30-39 3 12
40-49 7 28
50-59 9 36
60-69 2 8
70-79 3 12
Total 25 100
Mean + SD 51.84 +£10.71 yrs
4 diabetic patients were of type 1 diabetes In this study, duration of diabetes mellitus
(16% of the sample) and the remaining 21 patients ranged between 0.5-30 years (10.94 + 8.09 years).
(84% of the sample) belonged to type 2 diabetes. 14 patients (56% of the sample) were either newly
Figure-3 shows patients' distribution according to discovered diabetics or they were diabetics for 10
type of diabetes mellitus. years or less. Table-2 show patients' distribution
according to duration of diabetes.
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Table-2 patients' distribution according to duration of diabetes

Duration (yrs) No %
0-5 8 32
6-10 6 24
11-15 3 12

16 -20 2 8
21-25 4 16

26 -30 2 8
Total 25 100

Mean + SD =10.94 + 8.09 yrs

Fasting blood sugar of tuberculous patients
included in this study ranged between 82-396 mg/dl
(206.24 + 80.37 mg/dl. Just 12% of diabetic
patients included in this study (3 patients) had

fasting blood glucose 120 mg/dl or less, i.e.
controlled fasting blood glucose. Table-3 show
patients' distribution according to fasting blood
glucose level.

Table-3: Patients' distribution according to their fasting plasma glucose

Fasting blood glucose No %
50-99 1 4
100-149 4 16
150-199 6 24
200-249 9 36
250-299 2 8
300-349 2 8
350-399 1 4
Total 25 100
Mean + SD 206.24 + 80.37 mg/dl

Regarding the level of glycated hemoglobin in
diabetics with pulmonary tuberculosis, HbAlc level
ranged between 4.9-18.8% (9.33 + 2.48. 84% of
diabetics with pulmonary tuberculosis (21 patients)
had HbAlc level of 7.0% or more. Table-4 show
patients distribution according to their HbAlc level.

6 out of 25 patients with diabetes and active
pulmonary tuberculosis (24% of the sample) had
history of previous pulmonary tuberculosis
sometime in their life. 2 of them received
inadequate anti-tuberculous therapy because of
their non- or poor compliance (8% of the sample,
33% of those with previous history of pulmonary
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tuberculosis). Figure-1 showed patients' distribution
according to their past history of pulmonary
tuberculosis.

19 patients (76% of the sample) were sputum
smear positive for tuberculous bacilli. All of the
remaining 6 patients with sputum smear negative
results for tuberculous bacilli had positive culture
for tuberculosis (24% of the sample, 100% of those
with smear negative results). Figure-2 shows
patients distribution according to their direct
sputum smear examination.

Multiple lobe involvement was obvious in 64%
of the patients included in this study (16 patients).
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Lower lung field involvement had been detected in
32% of the sample (8 patients). Cavitary lesions
had been diagnosed in 15 patients (60% of the
sample). 3 of 4 patients with type 1 diabetes (75%

Table-4: patients' distribution according to glycated hemoglobin (HbAlc) level
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of type 1 patients, 12% of the whole sample) had

cavitary lesion on their chest x-ray.

16% of the

sample had pleural effusion (4 patients). Table-5
showed frequency of different chest X-ray findings.

HbA1lc level % No %
4.0-7.9 5 20
8.0-11.9 12 48
12.0-15.9 5 20
16.0-19.9 3 12
Total 25 100
Mean + SD 9.33+2.48 %

Table-5: Frequency of different chest X-ray findings

X-ray findings No %
Multiple lobe involvement 16 64
Lower lung field involvement 8 32
Cavitary lesions 15 60
Pleural effusion 4 16
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Negative history o
Pulmonary TB76%
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Positive history of
Pulmonary TB, 244

Figure -1: Patients' distribution according to their past history of
Pulmonary tuberculosis

Smear negative,
24%

Smear positive, 76%

Smear examination

Figure -2: Patients distribution according to the results of direct sputum

Discussion:

It is well known that diabetics have a higher
than usual risk of developing tuberculosis !'" '
#l The frequency of tuberculous patients having
diabetes concurrently tends to increase, and the
relative risk of diabetics having tuberculosis is
also high, a three to four time's higher prevalence
of tuberculosis had been observed in diabetic
patients compared with non-diabetics %,
Physician giving diagnosis and treatment of
diabetes mellitus should understand that diabetics
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belong to the high risk group of developing
tuberculosis and  perform  chest X-ray
examination periodically ' ' 241,

There is evidence that diabetes is associated
with a progressive shift of male predominance in
pulmonary tuberculosis. Perez et al showed that
in the non-diabetic population, male incidence is
of about 51%, compared to 75% frequency of
tuberculosis among male diabetics *”). This study
revealed a male to female ratio of 5:1, a finding
that quite higher than the results of other similar
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studies which showed a male to female ratio of
2.2-3:13 2627,

This study revealed those 40-59 year old age
groups are the major age group of diabetics
affected by pulmonary tuberculosis. This finding
is similar to the results of an Indian study that
had been done by Patel et al, at late 1970s,
showing that 40-60 year old age group is the
major affected group with about 57% of that
study sample (251 diabetic patients with
pulmonary tuberculosis) were 40-60 year old™®.
Many other studies showed that relative risk of
having pulmonary tuberculosis is higher among
diabetics aging less than 50 year old, specifically
30-49 year old with a relative risk of 9.88 and
4.72 in the 30-39 year and 40-49 year age group
respectively, compared to somewhat lower
relative risk in older age groups, 1.76 relative
risk in those over 49 year old .

Regarding the effect of type of diabetes on
the course and presentation of pulmonary
tuberculosis, there is evidence that there are
significant differences between type 1 and type 2
groups of diabetes mellitus patients when
compare the clinical and characteristic of
pulmonary tuberculosis. An acuter onset and
rapid progression, formation of extensive lesions
with multiple but small decay areas are typical
for type 1 diabetes patients °”. This study
showed that 16% of the sample was type 1
diabetics and 75% of type 1 diabetics included in
this study had multiple cavitary lesions.

Duration of diabetes play an important role
in the development of chronic diabetic
complications that may alter the physiology of
respiratory  system.  Diabetic  autonomic
neuropathy can lead to abnormal basal airway
tone due to alteration in vagal pathways and thus
cause a reduced bronchial reactivity and
bronchodilation and thus can play an important
role in creating this higher risk of respiratory
tract infection including tuberculosis among
diabetic patients ®'7%. 56% of the sample
included in this study was either newly
diagnosed or had diabetes for less than 10 years.
This frequency is similar to the estimated
frequency in the study of Patel et al **l,

Most of the patients included in this study
had poor glycemic control in term of
uncontrolled fasting plasma glucose (88% of the
sample had plasma glucose level higher than
120mg/dl) and level of HbAlc (84% of the
sample had HbAlc level more than 7.0%).
Tamura et al concluded that in patients who had
diabetes mellitus and whose HbAlc was > 9.0%,
proportion of smear positive cases was higher
and period until culture negative conversion was
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longer than in patients who had diabetes mellitus
and whose HbAlc was less than 9.0% . This
high percentage of poor glycemic control among
the patients included in this study could be
related to the fact that tuberculosis can aggravate
diabetes and increases the frequency of
complications compared with diabetics without
tuberculosis **.  Nakamoto found that 13 of 19
patients included in his study (68.4%) had poor
glycemic control !

This study revealed that 8 patients (32% of
the sample) had previous history of tuberculosis
which is a percentage that can be considered as
being higher than what is seen in non diabetic
patient *°. Diabetes is associated with high risk
of recurrent tuberculosis. The important idea is
that many of those with recurrent tuberculosis
will have infection with resistant strains of

.31, 36)
mycobacteria .

19 out of 25 patients with diabetes and
pulmonary tuberculosis that had been included in
this study (76% of the sample) had been proven
bacteriologically to have active pulmonary
tuberculosis as being sputum smear positive. On
the other hand, the rest of the sample had been
proven Dbacteriologically by being smear
negative/culture positive cases (6 patients, 24%
of the sample). The incidence of smear positive
and culture positive pulmonary tuberculosis is
under controversy. Some studies, like that made
by Kim et al in Korea, showed that there is
higher proportion of bacteriologically proven
pulmonary tuberculosis among diabetic patients
compared to non-diabetic patients; they found
that the relative risk of developing
bacteriologically proven pulmonary tuberculosis
was 5.15 when compared with non-diabetics **.
This finding had been explained by higher
proportion that had been included in that study.
In contrast, Bacakogolu et al in another study
found that fewer diabetic patients were smear
positive results compared to the non-diabetic

complications ~ without giving any clear
explanation for their finding 7.
Pulmonary tuberculosis is found

predominantly in the upper lobes. Lower lung
field tuberculosis occurs but is often
misdiagnosed as pneumonia, carcinoma or lung
[38] :

abscesses . Sosman and Steid first suggested
that tuberculosis in diabetics tended to
predominantly in the lower lobes P%. The
incidence of lower lung field tuberculosis has
been reported to comprise approximately 7% of
gatients with active pulmonary tuberculosis 7 **-

I This study indicated that 32% of diabetics
with active pulmonary tuberculosis had lower
lobes pulmonary tuberculosis, a proportion that is
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much higher that the estimated incidence in the
non-diabetic population.
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