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a b s t r a c t

Background: Tuberculosis is the third most important communicable disease in Egypt follows the
schistosomiasis and hepatitis C (WHO, 2010) [1]. The association between TB and DM has been
known for thousands of years, Although the incidence of TB is declining slowly, the burden of
diabetes is increasing very rapidly, many studies have been performed to answer about the effect
of type 2 DM in clinical, radiological presentation and the outcome of pulmonary tuberculosis,
however there is still a huge gap of knowledge about the synergetic effect of the two diseases
(Kapur et al., 2013) [2]. Patients and methods: A combined cohort study was conducted during the
period between September 2016 and March 2017 (prospective part) on 50 adult patients with active
pulmonary tuberculosis with sputum positive with comorbidity type 2 DM; and (50) adult patients
with only pulmonary tuberculosis diagnosed by positive sputum smear (retrospective part). All
patients admitted to El Mahalla chest hospital and DOTs centers in it; and also beside comparison
between the (50) DMTB patients with other (20) adult patients with only diabetes mellitus admitted
to El-Mahalla chest hospital for another reasons rather than pulmonary tuberculosis. Results: DMTB
patients were older in age, type 2 DM hasn’t affected clinical presentation and lesions site in
X-rays, but DMTB patients had more than one type of lesions in the same X-ray, with more incidence
of pleural extension; type 2 DM hasn’t affected the outcome results but DMTB patients showed delay
in the smear conversion and response to treatment comparing to patients with pulmonary TB only,
and type 2 DM is not a independent risk factors for pulmonary TB without others risk factors such
as smoking. Conclusion: Type 2 DM has no effect in the clinical presentation or the outcome of
pulmonary TB, but may presented with atypical radiological presentation in presence of more than
one lesion type in the same radiological film and presence of extra pleural extension; and type 2
DM is not an independent risk factors of pulmonary TB.
� 2017 Production and hosting by Elsevier B.V. on behalf of The Egyptian Society of Chest Diseases and
Tuberculosis. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).

Introduction

The history of the synergistic effect between Diabetes mel-
litus and pulmonary TB aged by thousands of years, but as a
result increase the prevalence of DM in The same regions

where TB is endemic, the interest about the double burden
between the two disease has been increased [3]. It was widely
believed that pulmonary tuberculosis in diabetic patients
presented with an atypical radiographic pattern and distribu-
tion [4]. Many studies suggest that treatment failure and death
are more frequent in diabetic patients, however this results are
still unclear as causes of death not discussed in the performed
studies [5].

In general diabetes Affect the response of innate Immune Cells;
in concerning the TB; TB Alveolar macrophages and monocytes are
important defense cells, the alveolar macrophages in TB patients
with diabetes were less activated, with decreased hydrogen perox-
ide production [5].
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Patients and methods

A combined retro-prospective study was conducted on a study
group of diabetic patients with diagnosed active pulmonary tuber-
culosis sputum positive (50 patients) (prospective part) and with
comorbidity type 2 DM from September of 2016 to March 2017
compared to a control group of cases only have pulmonary TB
(50 patients) (retrospective part) from previous cases records in
2016. All patients were enrolled at El-Mahalla El Kobra Chest
Hospital and The Dots centers in it. In addition to another compar-
ison between the main study group of diabetic patients with pul-
monary tuberculosis (50 patients) and another group of diabetic
patients (20 patients) whose admitted to El-Mahalla chest hospital
for another reasons rather than pulmonary tuberculosis. Patients
were confirmed as Pulmonary Tuberculosis cases if patient with
at least two initial sputum smears positive for AFB (acid-fast
bacilli); or one sputum examination positive for AFB & radio-
graphic abnormalities consistent with active pulmonary tuberculo-
sis [6]. Patients were confirmed as type 2 diabetic patient by the
history, being on antidiabetic drug, and by glucose blood profile
include fasting blood glucose, post prandial glucose and HbA1c
levels [7].

The patient with type 1 DM, chronic liver disease, renal failure
or HIV positive was excluded.

Statistical analysis

The collected data were analyzed using software Science (SPSS
15.0.1 for windows; SPSS Inc, Chicago, IL, 2001), data presented
as mean ± SD, minimum and maximum of the range. Significance
was considered at P value less than 0.05 as significant, and more
0.05 is consider nonsignificant.

Results

The non-randomized collected samples of total 150 patients
have divided to 3 groups

Group 1: patients with type 2 DM and pulmonary tuberculosis
(50 patients).
Group 2: patients with only pulmonary tuberculosis (50
patients).
Group 3: patients with type 2 DM and no pulmonary tuberculo-
sis (20 patients).

Fig. 1 shows that the DMTB patients are older than TB patient
without DM.

Fig. 2 shows that there weren’t difference between DMTB group
and TB group of patients in clinical presentation.

Table 1 shows that there are no significant differences between
group 1 and group 2 in the site of lesion.

Table 2 shows that there is significant difference between group
1 and group 2 in the presence of more than one type of lesion in the
same X-ray.

Table 3 shows that there is statically significant differences
between group 1 and group 2 as regarding to pleural extension.

Fig. 3 shows that DMTB group had more delaying in response
than TB only group with no difference in the outcome.

Table 4 shows that there are statically significant differences
between group 1 and group 3 according to their special habits.

Discussion

In this study there was difference between DMTB group and
TB group according to age with mean 53.36 years and 38.84

respectively; this may be explained by the late exposure of
diabetes type 2 after the age of 40 years. In our study Mean
age is close to another study performed on 85 cases of TB
screening on DM in India [8], there were no differences
between DMTB cases and TB cases in the clinical presentation.
This result match with several other studies [9,10], but didn’t
match with others [11].

There were no differences between DMTB cases and TB cases in
the distribution of lesion [4,11,12], but the study suggested atypi-
cal radiological presentation in presence of more than Type of
lesion in the same radiological film but no difference between
them according to one isolated lesion, this is compatible with
another study that found combined cavitary nodular lesions were
more common [10]: and in presence of extra pulmonary pleural
extension in DMTB group which not evident in TB group, this is
coincide with [13] that observed the higher rate of extra-
pulmonary manifestations in diabetic patients than in nondiabetic
cases. So in our study we noticed that DM-TB patients have atypi-
cal X-rays with multi types of lesions in more than one zone, with
more liability to pleural extension than the TB patients without
DM. The study suggested delay in smear conversion and delay
response in DMTB group this coincide with a lot of studies
[5,14,15]; with no other effect in the outcome which not related
to glycemic state of the patients. This coincide with some studies
that didn’t show any relation between DM and the outcome of
TB treatment [5,9,16]. The result hadn’t coincide with other studies
that show DM may have a no effect on the outcome of TB treat-
ment: higher failure rates [17,18].

The study showed difference in weight between the DMTB
group and DM group which may explained with the effect of
TB in the BMI by its microbial activity and by increase hyper-
glycemic state; this coincide with study on association between
body mass index and diabetes mellitus in tuberculosis patients
in China [19].

The study showed differences in the special habits between
the DMTB group and DM group. Our study suggested that
DM2 is not independent factor for TB without other risk factors
that increase exposure to TB bacilli such smoking; this some
degree match with another study that noted It seems that
patients with type 1 DM are more susceptible than who have
type 2 DM [20].

In conclusion, it could conclude that type 2 diabetes mellitus
has no effect in clinical presentation, but may presented with atyp-
ical radiological presentation in presence of more than Type of
lesion in the same radiological film, and presence of extra pul-
monary pleural extension in DMTB group which not evident in
TB group. It also has effect in delayed smear conversion and
delayed response to treatment, but has no effect in the outcome
of failure, relapse or dying. The presence of type 2 DM alone it is
not a risk factor for TB incidence unless other risk factors include.

Fig. 1. Comparison between group 1 and 2 according to the age.
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